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Getting Help

This guide is a replacement to all previous LIDAR 1 CuePac guides.

Please note that the previously combined GeoCue and LIDAR 1 CuePac
document has been split into two separate documents.

We are sure that you will experience different problems with GeoCue that
range from installation issues to defects that made it through our testing
undetected. We hope that you will immediately contact us with any
problems or questions and have the patience to work with us through a
successful GeoCue deployment.

Please contact us via phone or email for assistance with or comments about GeoCue and LIDAR
1 CuePac.

email:

support@geocue.com

Phone:

1-256-461-8289

Just ask for GeoCue Support and you will get connected with someone who can assist you.
There is usually someone in the office between the hours of 0600 and 1800 CDT, USA on
weekdays. Weekends are sort of hit or miss.

Fax (always on):

1-256-461-8249


mailto:support@geocue.com
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About this Document

Welcome to the GeoCue LIDAR 1 CuePac User Guide.

Note — We have separated the workflow documents into a volume for each major
GeoCue component.

If you are new to GeoCue, you should first work through the examples in the
GeoCue Workflow Guide. This document (the LIDAR 1 CuePac User Guide) assumes
that you are already familiar with the basic operations of GeoCue. If you find
yourself using commands that do not appear to be documented (such as
GeoAnalysis), please refer to the GeoCue User Guide.

LIDAR 1 CuePac

GeoCue Group Inc. 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

Contents

1 INEFOAUCTION ..t st sa e st e bt e e st e e bt e e snreesabeeesaneenn 1-1
2 AN Overview Of LIDAR 1 CUBPAC ...ccoutiiiieiie ettt ettt ettt ettt st s e e sree e 2-1
3 Coordinate System Transformations in LIDAR 1 CUEPAC........cccccveeeviiieeeeiiee e 3-1
3.1.1 Source Coordinate SYSTEMS ......ccciciiieeeiiee ettt e e e are e e e earee e e eaneeas 3-1
3.1.2 Transforming during Populate Working Segments .........ccocceevveieeiinciieeccciieecenns 3-4
3.13 Yo U1y o (o XX €Yo (o FS ST 3-5

4 Creating @ LIDAR ProjJECE ..ottt e e e e e e e e e e e e e e e e e e e e e e ee e e e e e e aeeees 4-6
4.1 Creating @ PrOJECT...cii ettt e e s s e st ree e e e e s s s raeeeeeeesanas 4-6
4.1.1 Selecting the Horizontal System ... 4-9
4.1.2 Selecting the Vertical SYSteM .....cccuiii i e 4-10
4.1.3 Completing the Project Creation ..........ccceeecvieeieciiee e e 4-12

4.2 Setting the ENVIFONMENT ......ociiiiieiice et 4-13

5 IMPOrting LIDAR Data ....uuuueieiiii s aassaasasnsanannnnnes 5-1
5.1 The Import LIDAR Data dialog......ccuueeeieiiieeeeee ettt ettt 5-1
5.1.1 Selecting SOUICE FIlES ....uviiiieiiie ettt ree e e e e e naee s 5-3
5.1.2 Creating a LIDAR Data SOUICE LAYEr ......uviiiiiiiiiiiiiiieeeeeeeesriiireeee e e s ssineneeeeesssnnes 5-4
5.1.3 Setting IMPOrt OPLiONS ....uuueieiiiiiii e aeaeaeaees 5-7
5.1.4 Setting Entity and Checklist OpPtions ........cocecciieeeciiiee e e 5-8
5.1.5 SOUNCE FlS ..ttt st 5-9
5.1.6 AsSigning Strip NUMDEIS.......eeee e e 5-9

5.2 LT 0T o T A = U 3N 5-12
53 T g oY ol @oT 0 a1 o] 1= o o AP SUPSPN 5-15
5.4 INSPECTING PrOPEITIES ..ttt eaeseseeeneenes 5-16

LIDAR 1 CuePac
GeoCue Group Inc. Page |i 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide

5.5 Changing the Display GraphiC ........cocccuiiieiiieiiciiee e e 5-20
5.6 ANAIYZING INPUL SEIIPS «evveeiiiiiee et sbee e e s sbe e e s sareeas 5-23
5.6.1 Ad HOC VIiSUALIZAtION .eeeueieiiiiieeeeeeeeee e 5-23
5.6.2 GEOMELIIC ANAIYSIS .eeiiiiiiee ittt e e et e e e e ebre e e e eabae e s earaeas 5-25

6 Importing SBET Data and Creating TerraScan Trajectories ....ccccvvveeeevcieeeeencieeeeeriee e 6-2
6.1 T gToYeY il T=dd a VI 21 PSR 6-2
6.2 Datum TransformMatioN........c.coueiieerieee ettt s 6-6
6.2.1 TransformM WarNiNg .......coccieei ittt e et e e e et e e e e saee e e e ebraeeeebeeeeseanes 6-6
6.2.2 Viewing Datum Transform SettingS.......ccvcviieiieei et 6-7
6.2.3 Approving the TransformMs.........oiiiciiii e 6-8
6.3 Creating TerraScan TrajeClOriES. .. e e e e e e e eeeeeees 6-9
6.4 Possible Errors when Creating TrajeCtories ......cuvcveeevecieeeieciieeeccieeeeeiee e esiee e 6-13
7 Creating LAS WOrKing SEEMENTS ...ciiicuiiiiiciiie ettt ee e etre ettt e st e e e s sere e e s saaae e e ssasaeeeens 7-1
7.1 ool (L Y= I 1Y T USSP 7-1
7.2 LAS WOTKING SEEMENTS ...eeiiiiiiieeeeiiee e ecttee ettt e e e tee e e e tee e e e baee e esabae e e eenbaeaeennreeas 7-2
7.3 Creating and Populating a Single LAS Working Segment.......c..ccccevvvieeeniiieeeciineeenn, 7-4
7.3.1 Creating the LAS SEEMENT ......uviiiiiiie ettt e et e et e s abre e e e 7-4
7.3.2 The LAS_Working Segment Population Parameters ..........cccceecveeeeeciieeeeecveeeeenns 7-7
733 SEt the Parameters .......ooui i 7-11
7.3.4 Populate the SEEMENTt........uii i 7-12
7.3.5 Observing the Population Progress......cocccecuiieeeeiieeecciiee e eeteee et eevee e e 7-14
7.3.6 VIEWING the RESUIL......uveieeei e e 7-15
7.4 Directly Creating Multiple LAS SEEMENtS......c.ueiiiiciiieieiiee et 7-18
7.4.1 Creating an Area Of INTEreSt ....ciiivciei i 7-18
7.4.2 Creating a Grid of LAS Working SEEMENtS ........ccccveeeeeiiieeeeiiee et 7-19

LIDAR 1 CuePac
GeoCue Group Inc. Page |ii 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide

7.5 Creating LAS Working Segments using LAS Working Boundaries............cccccueeeeunnenn. 7-24
7.5.1 Creating the LAS BOUNAIY ......cccovciiiiiiiiee ettt eseee et e s e s e 7-24
7.5.2 Creating LAS WOrking SEZMENTS ....cviiieiieeeiiiee ettt e e svee e e 7-28
7.5.3 Selecting LAS Working Segments using the Boundary Checklist Step................ 7-32

7.6 About LIDAR WOrking SEEMENTS....ccccccuiiiiiiiiie ettt et eeieee e ssvre e ssree e s s sree e s 7-33
7.7 SUIMMIAIY ittt e ettt et et et et e e e e e et e ee e e e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeaeaeeeaees 7-34

8  SettiNg UP the PrOJECT ...eii ettt e et e e et e e e e abr e e e esnaseeeean 8-1
8.1 Creating the LAS Working SEEMENTS .....ccccuviiiiiiiiie ettt e e 8-1
8.2 Setting Population Parameters ... iiciiie ettt 8-4
8.3 Populating the Working SEEMENTS .....ccveiiiiiiiieicce e 8-7
8.4 Y U101 0 -1 VN 8-7

9 CONLIOL POINTS ..ttt ettt s et e st e s bt e e sabe e e sabeesabeesneeesareenans 9-1
9.1 The Generic ASCI FOrMAL ...ccociiiiiiieieeriee ettt et ettt e s esbee e 9-2
9.2 Loading @ Control POINT FilE .....cccccuiiiiiiiee ettt e e 9-2
9.3 Navigating through Control POINTS.........c.eeiiiiiiieicciee e e 9-5
9.4 Control POINt SUMMAIY .....uiiiiieiiiie ettt e s e stre e s s saae e e sneaeeesnsaeeeens 9-9
10 ReferenCe RASLEIS ..c..eiiiieiieiiiete ettt s s s esreesane e 10-1
10.1  Raster that requIires CroPPING ...c.ueeeeeeiieeeeciee e eeiree e et e e et e e e e e e e abe e e e eabeee e enreeas 10-3
0 Tt O A o Y=o [ o =8 T 2 1 o T PRSP 10-4
10.1.2  Manipulating RaSterS...ccccuuiiiiiciiie ettt e e e e srre e e s saaaeeeeas 10-11
10.1.3  Setting a Clipping REGION .....cccuviiiieeieee ettt e 10-12

10.2  Deleting ReferenCe RASTEIS....cccuiiii ettt ettt et rae e et 10-15
10.3  Mixed Projection RASTOIS .....cccccciiiiiiiiee ettt ettt e et e e e erae e e 10-16
10.4  Experimenting with a Mixed Raster Project ........cccevveeeiiiiieeiccciiee e, 10-16
11 General Notes about Rasters and GEOCUE .........c.ceeeieierieeiiiienee e 11-1

LIDAR 1 CuePac
GeoCue Group Inc. Page |iii 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide

11.1  GeoCue does not Support Raster Reprojection.........cccceeeecveeeeccieeececieee e, 11-1
11.2  Tiled TIFF, EXtErNal OVEIVIEWS .....uveeiieeeeciiiieieeeeeeeecirteee e e e e e e eitareee e e e e e e e eneraaeeeeeeeenns 11-1
11.3  Collections of Raster vs. SiNgle RASters......cccviviiieiiiiiiiee et 11-3
12 LIDAR OFthOS. .. ci ittt sttt ettt st st et sbe e sae e st e s b e e beesbeesnee e 12-1
12,1 SYNOPLIC COVEIAGE. .uuueiitiiiee e e ettt et e e ettt e e e e e et e e e e e s s e sabbbeeeeeessssanrbaaeaeesesnnas 12-1
12.1.1  Creating the Ortho ENtities.....cueviiiciiie i 12-1
12.1.2  An Overview of Ortho Generation Parameters........c.cccocceeveeneeniienneenieeneeneene 12-7
12.1.3  Setting the Ortho Generation Parameters ........cccceccvveeeeiiiieeeecieeeeecieeeeecveee e 12-28
12.1.4  Generating the IMages ... ..ueii it e e s saaeeeeas 12-31
12.1.5 Exploring the LIDAR Orthos ........ccieciiiiiiiiiieicciiee et sree e saee e 12-32

12.2  Navigating with the Coverage IMage .......ccoeeeeeiieeeeciiee et 12-37
12.3  Generating Delta Z IMageS...cciucuiiei ettt e e sree e e 12-41
12.3.1 Create the dZ Ortho Layer and Entities ......cccoccvveeeeciieeeciiiee e 12-41
12.3.2  Setting the IMage Parameters.......cccueeieciiiee ettt e et e et e e e saaee e 12-41
12.3.3  Generating the IMages .....coeieiiie et eeaaee e 12-43

12.4  Generating Color by Classification IMages........cccccevecvieeiicciee e, 12-45
12.4.1 Preparing @ Sample Project ....cuveiieciiee ettt seaee e 12-46
12.4.2 Generating the Color IMAage .......ooieciiieieceie e e 12-50

13 Quality Checking, HiStOry LOSEING ....ccieecvviieiiiiieeieiieee ettt ee et e s svte e e e evae e s e svreeeeeanes 13-1
13.1  Initial QUAlitY CheCK ....vveiieeeeeee e e 13-2
S Y= w AT =48 o T =1 o] ST ST R TR PTRT 13-7
i M o 1ol =T [ oY= T =] o - N o= o [T 14-1
14,1  TerraScan ProcesSiNg OPLiONS...cccoceeiiieiiiiiiiiieiereieeeeeeeeeeeeeee e eeeeeeeseeeeeseseeesesessssnsassenens 14-1
14.2  Invoking TerraScan on a Single LAS SEEMENT .......cccovviieeiiiiieeecieee e e 14-3
14.3  Invoking TerraScan on Multiple LAS SEEMENtS........ccvvvieiieeieieiirieeee e 14-7

LIDAR 1 CuePac
GeoCue Group Inc. Page |iv 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide

144 FINAl QC ..ottt ettt st st st e b e b e s b e s be e st e e b e e nbeenbeesane e 14-7
FA.5 SUMIMIAIY e s s e s e s e s s s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaeaaans 14-8
15 Assigning and RUNNING TerraScan IMacCrOS........cuivvcuueeeiiciieeeiiiieeeeeciieeessiteeesssraeeesssreeeessnes 15-1
15.1 Creating TerraSCan IMaCrOS ..ccceeeeeeeeeieieeeseieeereee s es s eeeses e s ee e s e s e s e e e s s e e s s e eseeeeeseneeesassaesenens 15-1
15.2 Managing Macro Catalogs .....uuviiicuiiiiiiiiiee ittt et et e s e e s sree e e s sreeeessanes 15-3
15.2.1  AdAING IMACIOS...ciiiiiieeieiiieeceiiteeceitte e s ettee e e et e e s sbte e e s sbaee e s sbaeeessabteeessseaeessnne 15-4
15.2.2  REMOVING IMIACIOS ...uuuuuuiuuiiiuiitiiiiiii s aaaaaaaaaasaansnanensnsnnnnes 15-5
15.2.3  Opening and Saving Macro Catalogs........ccceeecuieeeieciiie e 15-5
15.2.4  SQVING @ IMACIO o iiiiiiiiieeee ettt ettt e e e s st e e e e e s s s sbabeeaeeeessssnnnaaaeeeas 15-8
15.2.5 Validating the Catalog ....c.ueeiiviiiiiiiiie e 15-9
15.3  Assigning Macros to Working SEgmENTS........ccocieeeeciiiieccieee e 15-9
15.4  Running Macros Assigned to Working Segments ........cccoecveeieecieeeccciieecccieee e, 15-13
15.4.1 Foreground LOCal ProCESSING......ccovcuiiiiiiiiieiiiiiieeecireeesciree e ssiree e s sraee e eseaeeeeas 15-13
15.4.2 Distributed Processing of TerraScan Macros = ........ccccciiiiieiiiiieeeiineeenn. 15-16
15.5  Checking Macro RESUILS .......cciiiiieiiciiee ettt e e e e e ree e e e 15-19
15.6  Processing Overedge IMACIOS. ......cciucuiieiieiieeeceiieeessitee e esite e e eeiaee e e sbee s e ssareeeeennseeas 15-21
15,7 SUMIMIAIY o s s s e s s e s s s s s s e s e s e s e s e s s s e s e sasasasasasasasasssnsssnsassannnnns 15-24
L6 LAS MBI e r e e e e e e e e e e e s e e e e e e e s e e e e e e e e e e e e e e e e s e e e e e e e e e eaeeaeseeeeeaaeeeeaeeeaaeaaaaaaaaaaaaaaaeas 16-1
16.1 AN OVEIVIEW OF MBI oottt e et e et e e e e abe e e e eaba e e e enraeas 16-1
16.2 AN EXGMPIE MBI c..neeiiiiicitee ettt ettt e e e e ree e e s b e e e s nbee e e e sbaeeesnreeas 16-2
16.2.1  IMEIZE SOUICE 1 ... as e naaaaansnnnnnsnsnsnnnnnnns 16-2
16.2.2  IMEIZE SOUICE 2 ... aa e a e s aaasnnasnsnsnnnsnnnnnnnnns 16-10
16.2.3  Preparing the Destination ..........ceovciiiiieiiiie e 16-12
G |V 1T o RN 16-13
S0 YU [0 Vo o - 1 RS 16-18

LIDAR 1 CuePac
GeoCue Group Inc. Page |v 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide

17  LIDAR StErE0 IMageS. e ieieieiiieieieieiseesees s es e e es s e s s e s e e s e s e s s s e s s s e s s s e e e e e e e s e s e e e e eseaseeeessssssnsssanannennas 17-1
17.1  Generating a LIDAR Stere0 Pair .....ccoiiiiiiiiiiiiiieiieeeiteeee et 17-1
17.2  Invoking the Stereo Platform ........cooviiiiieiiiecce e 17-7
17.3  Project-wide Stere0 COVEIAZE .....uuiiiiiiiieeiiieeeecitee e e citee e eetee e e e aree e e e tae e e eeabaee e eeaneeas 17-9
18 The Stereo Macro AsSIZNMENt SYSTEM .....iiiiiciiiii i e e 18-1
T R O V= oV 1= YOS UTOP SRR 18-2

R T €= o T= ] = (=T PO U 18-3
18.3  Feature Annotation RUIES EAItOr........cocueriiiiiiiieiiieiceeeeeeece e 18-3
18.3.1 Invoking the RUIES EQItOr.....ccccuviiiiiiiiie ittt e e 18-3
18.3.2  Loading @ Macro Catalog ......cccuueiiieciiiieieiiiee ettt ettt e et e e et e e s sree e e e eanee 18-5
18.3.3  AdAING @ RUIE..uiiii ettt e e e e e sbte e e e e bt e e e e ebeeeaeeanes 18-6
18.3.4  Deleting @ RUI...cciiiiiie ettt ettt e e st e e e st e e e sbaeeesennes 18-8
18.3.5  SaViNg the RUIE SEt ....coiiiiiie et 18-8
18.3.6  Loading an EXisting RUIE ST .......ccocuiiii ittt 18-9

18.4  Preparing for the Stereo Macro Assignment Edit SesSion ........cccceeeeccieeeeecieeeeenneen. 18-9
18.5  STEre0 Edit SESSION...ccciiiiiiiieiieeeeeree e s 18-10
18.5.1 The Stereo Review/Edit dialog ........cccueevveeiieeiieeniieciecre et 18-11
18.5.2  Stereo ANNOTAtIONS. ...cciiviiiiiiiiiieeee e 18-15
18.5.3  Processing the ANNOtatioNS........coivciiiiieiiiie e e 18-18

L18.6 SUMIMIAIY e s s s s s s s s s s e s e s e s e s s e e s e s nsasasasasasasasssssnansassnnnnnns 18-21
19  The AnNotation SUDSYSTEM.......oii i et e et e e e e bae e e e e areeaeeanes 19-1
19.1  What are ANNOTAtiONS? .....ciiiuiiiiiie et 19-1
19.2 ANNOLAtION LOCKS...cuiiiiiiiieieee et e 19-1
19.3  ANNOTATION T PO e s e s s s s s s e s s e s s e e e e s e e s e e e e s e s e e enanassnananenannns 19-2
19.4  The Annotation CheCKIiSt........coiiiiiiiieie e 19-3

LIDAR 1 CuePac
GeoCue Group Inc. Page |vi 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide

19.5  The AnNotation TOOIS.......c.ooiiiiiiiiiiieeee ettt s 19-5
19.6  Creating ANNOtation EXamMPIE ....uueiiiiiieeiciiiee ettt e e e e s 19-7
19.6.1  One-t0-0ne ANNOTAION ....eiiiiiiiiieiieeee e e s 19-7
19.6.2  GrouP ANNOTAtION. . .uuuii e 19-11
19.6.3  Free-form ANNOtatioNs .......ceoiiieriiieiieeeee ettt s 19-16
19.7  ReVieWing ANNOTAtIONS ..ccoiiiiiiiiiieiie ettt e e e ree e e e e 19-19
19.8  ReSOIVING ANNOTAtIONS ..occeiieeiciiee e et e e e e e e eara e e e e aaeeas 19-20
19.8.1 Resolving a Non-locking ANNOtation .........ccceeciiieeeciiie e 19-21
19.8.2 Resolving a Locking ANNOtatioN.......c.ceeiecuiiiiiiiiiee e 19-21
19.8.3  Resolving a Free ANNOtatioN.......ccocciiiiieciiie it seaee e 19-23
19.9  Finalizing the Annotation ReSOIULION..........coeiiiiiiiiiiiiie e 19-24
P O B 0o T ol [0 [T = 3Y=T 0 s F= T & PSRN 20-1

LIDAR 1 CuePac
GeoCue Group Inc. Page |vii 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

1 Introduction

Process Management is the art of organizing and monitoring a workflow with the goals of
improving efficiency and quality while simultaneously reducing production costs. Process
management can be performed with tools as simple as pen and paper or as complex as
automated systems that control chemical plants. The important thing, of course, is that it is
done. Like a control system with no feedback loops, production performed without constant
monitoring and tweaking generally runs at very low efficiency. In this day of ubiquitous
computing, companies who are not implementing rigorous Process Management will have great
difficulty in competing with those companies who do constantly improve their processes.

A fundamental belief that we kept in mind in the design of our process management system is
that most companies have fairly efficient workflow procedures and tools in place today. Thus an
approach of taking on the domain expertise of our customers and asking them to completely
retool their approach to production would not make sense. We perceive the major problem not
as workflow definition but rather managing and controlling the existing workflows. Therefore,
our design approach is to build a collection of framework tools that can envelope existing
workflow procedures and tools with a minimum of perturbation of operations and user training.

The GeoCue geospatial process management system (GeoCue) is a generic framework that is
easily tailored to manage a variety of geospatial production scenarios such as LIDAR production,
digital orthophoto production, traditional photogrammetric production and etc. In fact, GeoCue
is applicable to just about any production or task management scenario that follows the
paradigm of input of data, dividing the data into production “segments” and then processing the
data into products. Here we use the term products somewhat loosely since products could
simply imply a report. For example, we think GeoCue is a viable tool for parceling up a task such
as intelligence review of image data among analysts.

Most geospatial processing operations can be managed through geospatial and temporal
“slicing.” Geospatial slicing involves dividing the project area into manageable subunits that can
be parceled out to “production operators.” Temporal slicing is the process of dividing the
overall workflow into well defined process steps. GeoCue contains intrinsic capabilities to
accommodate both of these aspects of process management.
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The obvious view of process management is typically that of processing data into a deliverable
product. An example of this is ingesting raw LIDAR data, processing these data through a
sequence of production steps and then creating some final delivery product such as contour
files. One could come up with a similar scenario for orthophoto production, digital feature
extraction and other types of geospatial production. However, the same data management
issues occur in scenarios that involve only “intellectual” production such as intelligence review
of data. Here the task sequencing is quite similar to geospatial production with steps such as
preparing the data for inspection, parceling it up among analysts, providing data specific tools
for review, including tools to provide management a synoptic view of the current state of the
process and so forth.

We strongly believe that the GeoCue product family will be a very valuable addition to many
organizations who manage medium to large projects that have a combined spatial and temporal
nature. As we realized the value of a general data production environment, we began to
carefully architect GeoCue to allow it to accommodate a wide variety of tasks rather than
focusing on our initial technology area of elevation data processing. An example of the result of
this focus has been the inclusion of a variety of technologies within GeoCue to allow either end-
users or systems integrators to field-extend the system.

An additional important element of GeoCue is the inclusion of a web viewing and annotation
tool. This viewer can be used to allow remote users to obtain a filtered, read-only view of the
project. By filtered we mean that a GeoCue system administrator can establish the elements
that will be included in a remote view by criteria such as the user’s login identity. In addition to
serving the obvious role of allowing trusted users remote view access to projects, it also serves
as a tool to allow ultimate end-use customers real time access to the production project. In
addition, the web system includes the ability to create ‘annotations’ related to a project. This is
essentially a web-hosted red-lining system that allows a web user to attach comments to
GeoCue ‘entities’ as well as assign resolution ‘steps’.

While we believe that many users will be able to deploy GeoCue “out-of-the-box” by using
GeoCue and third party developed application Environments, the true value of GeoCue will be
realized by tight integration into workflow practices. To facilitate this deep deployment
integration, GeoCue is designed as a workflow management development platform. As will be
described in this document, nearly all functions within GeoCue are implemented within a
GeoCue Repository Services architecture that is accessible via a GeoCue Application
Programmer’s Interface (APl). To enforce this development philosophy, the developers of
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GeoCue have implemented the GeoCue Client using the GeoCue Repository API. Thus we are
truly eating our own cooking!

This document is intended as introduction to the GeoCue process management system as well
as the Environments provided by the LIDAR 1 CuePac. However, you are strongly encouraged to
play around with GeoCue outside of these examples.
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2 An Overview of LIDAR 1 CuePac

The LIDAR 1 CuePac is a dynamically loadable production Environment for GeoCue that provides
a comprehensive multiuser LIDAR data processing environment oriented around TerraScan, the
premiere LIDAR editing tool from Terrasolid. The basic LIDAR production flow is sketched in
Figure 2-1.
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Import LIDAR Import SBET
Data Create Data
TerraScan
Trajectories
) J
Define LAS
Segments
Create
Analysis  |—Problems» Adjust Data
Images
\
OK Problems
Y
Apply Create
Classification <¢——OK———  Analysis
Macros Images
Edit
Problems *
Create
QC > Output
Products

Figure 2-1 The Basic LIDAR Processing Flow
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3 Coordinate System Transformations in LIDAR 1
CuePac

LIDAR 1 CuePac provides complete coordinate transformation capabilities for LIDAR data in LAS
format. The actual transformation occurs when the LIDAR data is copied from the referenced
input sources to the LAS Working Segments?.

3.1.1 Source Coordinate Systems

LIDAR Sources are assigned their source coordinate system at the time that they are imported
into GeoCue. This assignment is written to the Coordinate System section of the Files tab of the
Source Strip Properties dialog. There are two options for the assignment of the source
coordinate system. These options are on the Import Sources dialog (Figure 3-1).

1 Except in the case of ECEF data which are transformed on import.
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! Import LIDAR Data X
LIDAR Input Files @
Total Files: 0, Estimated Size: 0 Buytes @ Y

7| Folder

< >

You may alzo Drag and Drop

File:s from ‘Windows E xplorer — Add Folder... 25 AddFiles... = Remove % Clear
LIDAR Source Layer Source Files
Select (®) Reference External Files

() Copy Files to warehouse
(®) Data iz in Source Laver Coordinate System

() Data is in Geocentic [ECEF] Coordinates sipld it i 2 s 2l Sle 1024] MB

() Data iz in Another Coordinate System Sl Dbz Aseleymet

Coordinate Syt . .
OOIdINGLE 2ysiem Azsign Strip Mumbers

. Select...
Horizontal:
(@) Starting From: Increment By:
Yertical: () 5et From File Mames
Entity M arme Prefix : |3n:_ |
Entity Type: i Laszer Scanners
Checklist: ® Single O Multiple

2 Start Cloze

Figure 3-1 Import LIDAR Data

Unless your source data are in Earth Center, Earth Fixed (ECEF), set the Source Layer Coordinate
Systems (both Horizontal and Vertical) to the coordinate system of the LAS files you are about to
import. Thus, for example, with the new coordinate conversion ability of LIDAR 1, you could
always output LIDAR data in WGS84 ellipsoid coordinates and use GeoCue to transform the data
to the desired product coordinate system during populate working segments. If your data are in
ECEF (geocentric), define a LIDAR source layer in the coordinate system in which you wish the
data to be transformed.
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Design Note — Our design desire was to use the GeoTIFF packet within the imported LAS
files to determine the coordinate system of the Source LIDAR data. However, we have
found the GeoTIFF packet often miscoded. Thus we are forced to rely on user input to
define the source coordinate system.

Unless the sources have been declared ECEF on the import dialog, LIDAR 1, during strip import,
examines the coordinate system of the Source Layer to which the sources are being input to
decide the coordinate system of the source data. It writes this coordinate system information to
the Files collection section of the source entity properties.

If the ECEF option was selected on the Import Sources dialog, the Files collection coordinate
information is immediately set to Geocentric (Earth Centered, Earth Fixed). In this one special
case, the Source layer coordinate system can be set to anything at all since it will not be
examined to determine the source coordinate system.

Note: We now support the ability to transfer LIDAR data to the GeoCue
warehouse during import. When using ECEF, you do not have a choice; the data
must be copied into the warehouse. This option will automatically be
appropriately set.

Design Note — This business with ECEF is asymmetric to the normal method by which the
source strip coordinate systems are defined. One would think that the Source Layer
would simply be set to ECEF for this case. The difficulty here is that the Layer coordinate
system defines the way transformations must be made for the display system. Our Map
Display is a two dimensional display view that does not support a native display transform
from ECEF to some projected, two dimensional system. Thus we cannot support ECEF as
a layer coordinate system.
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3.1.2 Transforming during Populate Working Segments

LIDAR 1 uses the coordinate system of the imported LIDAR files (located on the Files tab of the
LIDAR Source Strips Properties’ window) as the source coordinate system. It uses the
coordinate system of the Layer containing the Working Segment(s) to be populated as the
destination coordinate system. If the source and destination coordinate system are different,
they are checked for compatibility. If the systems are compatible, each point is transformed
(horizontally, vertically or both, depending on the source and destination systems). If the
systems are not compatible, the error message of Figure 3-2 s displayed.

Populate Working Segments

Source(s) have incompatible vertical coordiante systems.

Figure 3-2 LIDAR Source and Working Segment Layer Coordinate Systems are incompatible

The possible transformations are shown in Table 3-1:

Table 3-1 Possible Transformations in GeoCue

Source Working Segment Layer Resultant Transform
Horizontal Vertical Horizontal Vertical Horizontal Vertical
H1 V1 H2 V2 H1 » H2 V1ip V2
H1 Unspecified H2 Unspecified H1 » H2 Z copied
without
change
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Source

Working Segment Layer

Resultant Transform

Horizontal

Vertical

Horizontal

Vertical

Horizontal

Vertical

H1

V1

H2

Unspecified

H1 » H2

Z copied
without
change but no
subsequent Z
transforms
possible

H1

Unspecified

H2

V2

Error declared — attempt to
transform unknown Z to know
coordinate system.

3.1.3 Adjust to Geoid

GeoCue includes an advanced system for declaring and using interpolation schemes for
vertically adjusting the coordinates of three dimensional objects such as LIDAR points. This is
the type of scheme that is used to apply gravity models to points (orthometric correction).

We deliver GeoCue with the North American Vertical Datum of 1988 (NAVD88) with geoid
models 1999 (Geoid 99) and 2003 (Geoid 03). These models are applied simply by selecting the
desired Orthometric model from the Vertical Coordinate Selection section of the Coordinate
Selection dialog. The United States National Geodetic Survey (NGS) geoid models are delivered
with GeoCue Server and these are the models used in the orthometric adjustment.

GeoCue Server now incorporates the ability for you to build your own
orthometric model. This means that GeoCue supports any orthometric
model for which an interpolation grid is available. Please contact us for a
Technical Note on installing Orthometric Models if you need this feature.
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4 Creating a LIDAR Project

In this set of exercises we will create a LIDAR project “from scratch” and perform some project
manipulations. We will use 10 of the data strips that were provided with the Madison data set
included in the GeoCue Sample Data.

4.1 Creating a Project

Start up GeoCue and select the option to create a new project from the Setup menu:

* <No Active Project> -- <Moo Active Environments --

Setup | Help

Project k m Mewy...
Enviranment [ Open..
Administration [ Claose
Utilities * Properties...
Options k Ltilities...
Project Administratar..,

Exit

This will bring up the New Project dialog?:

2 The default coordinate system displayed will not necessarily be the same on your dialog.
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T Mew Project

Mame;

Dezcription:

Coordinate System

Horizontal:
GCS_WGES_1984

Wertical:

Ellipzoid [Meters]

Default Processing Cloud:
All Machines

Pricirity:

Select Coordinate Systern. .

1.00 [] Project Delete Lock

Parent Froject(s):

Fa

GeoCue Introduct

Owerview to demonstrate i | Mot started

— O *
Available Erevironiments: @p)
I—-ﬁ Drezcription
ERDA&S Oitho Accelerator ERDA&S Ortho Acc
FramePro Processing FramePro Processi
GGR GGR Ernviranment
LIDAR KEC Project Setup and Proceszing | Ervironment For KF
LIDAR Processing A LIDAR 1 CuePe
LIDAR Project Setup and Processing A LIDAR 1 CueP:
LIDAR RF= RFx CusPac envi ,
< >

Available Workflow Guides:

phion

E\A-"G - Tenasalid Lidar Editing Workflow  “wiorkflow guide for Terra:

< >

Laper Creation
Warehouse Path:

W AN TO-EM T WGeoCueSharehGeoCueiwW arehouse v
[] &uto Create Lapers [0 Layers)

ak. Canicel

Figure 4-1 New Project dialog

Enter “Madison” as the project name (do not enter the quotation marks) and “Project boundary
defined by strips” as the description. Select the Environment “LIDAR Project Setup and

Processing.”
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T Mew Project — O b
Mame; Available Erevironiments: @p)
Praject 1

Drescription: ERDAS Ortho Accelerator ERDAS Ortho Acc

Praject boundary defined by stips

Coordinate System

Harizontal Select Coordinate Systern. .

GC5_WGES_1934

Wertical:
Ellipzoid [Meters]

Default Processing Cloud:
All Machines

Pricirity:
1.00 [] Project Delete Lock

Parent Froject(s):

GeoCue Introduct | Overview to demonstrate i | Mot started

FramePro Processing FramePro Processi
GGR GGR Ernviranment
LIDAR KEC Project Setup and Proceszing | Ervironment For KF
LIDAR Processing A LIDAR 1 CuePe
. LIDAR Project Setup and Processing A LIDAR 1 CueP:
LIDAR RF= RFx CusPac envi ,

<

Available Workflow Guides:

wila - Temazolid Lidar Editing "warkflow | “Workflow guide for Terra:

<

Laper Creation
Warehouse Path:

W AN TO-EM T WGeoCueSharehGeoCueiwW arehouse v
[] &uto Create Lapers [0 Layers)

ak. Canicel

Figure 4-2 Setting up the initial project

Press the Select Coordinate System... button to bring up the coordinate system selection dialog:
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? Select / Create Coordinate Reference Sy'stermn

(7]
Horizantal Caardinate System

(®iSelect From Predefined Coordinate Systems  § Horizontal Coordinate Systems:

(T Select Fram File =) Geographic Coordinate Spstems
Coordinate System File: ) Projected Coordinate Systems

Select...
Selected Honzontal Coordinate Spstem Description;
<No horizontal coordinate system selecteds

[] Create Custom Coordinate System From Selection

Wertical Datum

Selected Wertical Datum Description: Predefined Yertical D atums:

— Ellipsoid
1 Orthometnic
1 Tidal
2-Dimenzional
Unspecified

<Mo vertical datum selected:

QK. Cancel

4.1.1 Selecting the Horizontal System

Under the Horizontal Coordinate System, select the radio button for Select From Predefined

Coordinate Systems (note — the Madison sample LIDAR data are in the NAD 1983, UTM, Zone
16N coordinate system).

Now browse to the selection for “NAD 1983 UTM Zone 16N” (Figure 4-3).
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Horizontal Coordinate System

(D) Select Fram File

Coordinate System File:

Mame: MADE3 / UTH zone 16M
Projected Coordinate System
Frojection: Transverse_Mercatar
Unit: metre

Datum; Morth_American_Datum_1983
Spheroid: GRS 1320

well Known Test (wWET):

Wertical Datum
Selected Yertical Datum Description:
<Mo vertical datum selected:

% Select/ Create Coordinate Reference Sy'stern

(®) Select From Predefined Coordinate Systems

Selected Honzontal Coordinate Spstem Description:

[] Create Custom Coordinate Systern From Selection

Select...

PROJCS["MADE3 / UTM zone 16M" GEOGCS["MADEZ" DATLM
["Morth_American_Datum_1983" SPHEROID["GRS

Horizontal Coordinate Systems:

WAD 1383 UTM Zone 5M
WAD 1933 UTM Zone &M
WAD 1383 UTM Zone TH
WAD 1383 UTM Zone 8M
WAD 1383 UTM Zone M
WAD 1933 UTM Zone 10M
WAD 1933 UTM Zone 11M
WAD 1383 UTM Zone 12M
WAD 1383 UTM Zone 13N

WAD 1383 UTM Zone 14M
w]

WAD 1933 UTM Zone 154
s IT# e 16N
WAD 1383 UTM Zone 17N
WAD 1383 UTM Zone 18M
WAD 1933 UTM Zone 194
WAD 1933 UTM Zone 200

Predefined Wertical D aturns:

1 Ellipsoid

1 Orthometric

) Tidal
2-Dimenszional
Unzpecified

0K

Cancel

Figure 4-3 Browsing into the NAD83 UTM folder

4.1.2 Selecting the Vertical System

Under the Vertical Coordinate System section of the dialog, browse to the selection for WGS84 —
Ellipsoid (Meters) — See Figure 4-4.
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% Select/ Create Coordinate Reference Systern x
|é¢|
Horizontal Coordinate System
(®) Select From Predefined Coordinate Systems Huorizontal Coordinate Systems:
() Select From File NAD 1983 UTM Zore 5N ~
Coordinate System File: NAD 1983 LITM Zone BN
g - MAD 1983 UTM Zone 7N
Select.. MAD 1933 UTM Zane 8N
Selected Honzontal Coordinate Spstem Description: MAD 1383 UTHM Zone 9N
Mame: NADE3 / UTM zane 16N A NAD 1383 UTM Zone 10N
Projected Coordinate System WAD 1383 UTM Zone 11M
F'ro_iection: Tranzverse_Mercator MAD 1983 UTH Zone 12M
Unit: metrs MAD 1983 UTM Zone 131
Datumn; Morth_American_Datum_1983 MAD 1383 UTH Zone 141
Spheroid: GRS 1980 N.QD 1983 UTM Zone 15M
NAD 1933 UTH 2 17
‘well Knawin Text (KT} NaD 1359 LT ZD”B e
PROJCS["NADE3/ UTH zone 16N GEOGCS[ NADE3" DATUM one
v MAD 1983 UTH Zone 194
[] Create Custom Coordinate Systern From Selection MAD 1383 UTM Zone 20N hd
Wertical Datum
Selected Yertical Datum Description: Predefined Yertizal D atums:
Mame: Ellipzoid [Meters) == Ellipsoid
Description; Heights baged on the Ellipzoid. i
Type: ELLIPSOID Ellpsoid [Fe=t]
nit: metre Ellipsoid [Intl Fesat)
Haorizontal D atum:
H- = Drthometnc
Wiell Knawn Test [WIT): B Tidal
YERT_CS["Ellipsoid (Meters)" WERT_DATUM < Dimensional
["Ellipzoid” 2002] UMIT["metre 114:415["Up" UP]] Urzpecified
(]9 Cancel
Figure 4-4 Selecting the Vertical System
After selecting the coordinate systems, press OK to dismiss the dialog. This will return you to
the New Project dialog with the selected coordinate systems.
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4.1.3 Completing the Project Creation

This will result in the dialog being filled in as in Figure 4-5. Press the OK button to dismiss the
Create Project dialog.

$ Mew Project - O d
Mame: Available Environments: |Q=¢]
Project 1 I—-ﬁ Description
Description: ERDAS Ortho Accelerator ERDAS Ortho Acc
Project boundary defined by stips FramePro Processing FramePro Processi
e GGR GGR Environment
— I S o S I LID&R KEC F'm-|ect Setup and Processing | Environment for KE
LIDAR Processing A LIDAR 1 CuePe
NAD_1383_UTM_Zone 16N ? LIDAR Project Setup and Processing A LIDAR 1 CueP:
Wertical: LID&R AR RFx CuePac envi |,
Ellipsaid [Meters) ? < >

Available Workflow Guides:
Default Processing Cloud:

- 4| Description
Al Machines = wila - Temazolid Lidar Editing "warkflow | “Workflow guide for Terra:
Pricirity:

1.00 ] Project Delete Lock

Parent Project|z):

1 Fal
GeoCue Introduct | Ovwervies to demonstrate i | Mot started
< >
Laper Creation
Warehouse Path:
Wi 0-EM T WG eolCueSharehGeoCusiiaf arehouze w
[ Auto Create Layers [0 Lavers)
< >

QK. Cancel

Figure 4-5 Completed Project dialog

oo e e e e e e e e e e e e e e e e e e e e e e e e e e

NOTE — The Delete Lock option on the Create Project dialog allows you to lock the
project with respect to deletion. Setting this option causes two events to occur:

e The LOCK column will indicate YES in the Project Open dialog

e Attempting to delete a project that is locked will result in the following error

1
1
1
1
1
1
1
1
1
1
1
i
message: :
1
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Delete Project Error

@ An error occurred when attempting to delete Project:

Cannot delete a locked project. Use the "Project Properties” dialog to remove delete lock.

|
1
1
1
1
1
1
1
1
1
1
i
<Project 1> :
1
1
1
1
1
1
1
1
1
1
1
.

You will notice that a layer has been added to the project with the name “Madison.” At this
point we have created a new project and assigned the project coordinate system (we chose this
particular coordinate system because the LIDAR data we supplied with the project is in this
projection). Note that you can see the coordinate system of a layer by scrolling the layer legend.

Note — The Project Coordinate system will be the default coordinate system that
is selected each time you Create a new layer. You can always override this
default and select the coordinate system of your choosing when you create new
layers. You can change the default coordinate system by setting a new default
option in the Map Coordinate Systems dialog (see GeoCue User Guide)

GeoCue has virtually no restrictions on mixing multiple coordinate systems in the
same project. It is probably most useful to choose the Project coordinate system
as the coordinate system associated with the bulk of your project data.

4.2 Setting the Environment

Ensure that your current Environment is set to LIDAR Project Setup and Processing. Recall that
the current Environment is displayed in the title bar of GeoCue to the right of the project name.
Recall that you can select the current Environment through the dropdown menus Setup »
Environment.
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5 Importing LIDAR Data

In this next step, we will import LIDAR strips into the project and inspect the properties of the
imported sources.

5.1 The Import LIDAR Data dialog

From the dropdown menus, select Sources » Import LIDAR...:

-

o PROJECT: Project1 (20257 -- EMVIROMMEMT: LIDAR T

Setup  Tools | Sources | Products Help

TOC-NAD 198/ import LIDAR..
P ud] 2% (41 Import SBET..
o [} Import Elewvation 2

Import Terrascan Trajectory..,
Import GPE Track ..,

Impor bMSE Carmera Stations..,
[mport Raw kobile Camera Data,.,
Launch CloudPro..,

[mport SBTCASBIC Sensar Data..,

Figure 5-1 Importing LIDAR Sources

This will bring up the Import LIDAR Data dialog (Figure 5-2).
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! Import LIDAR Data X
LIDAR Input Files @
Total Files: 0, Estimated Size: 0 Buytes @ Y

7| Folder

L4

>
You may alzo Drag and Drop " ' =
Files from Windows Explorer | &dd Folder... 25 AddFiles... = Remove = Clear
LIDAR Source Layer Source Files

(®) Reference External Files
() Copy Files to warehouse

Select...

(®) Data iz in Source Laver Coordinate System } ] ) )
() Data is in Geocentic [ECEF] Coordinates sipld it i 2 s 2l Sle 1024] MB

() Data iz in Another Coordinate System Sl Dbz Aseleymet

Coordinate Syt . .
OOIdINGLE 2ysiem Azsign Strip Mumbers

. Select...
Horizontal:
(@) Starting From: Increment By:
Yertical: () 5et From File Mames
Entity M arme Prefix : |3n:_ |
Entity Type: i Laszer Scanners
Chesklist » ® Single O Multiple

2 Start Cloze

Figure 5-2 The Import LIDAR Data dialog
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5.1.1 Selecting Source Files

Press the “Add...” button on the “Import LIDAR Data” dialog. This will bring up the standard
Windows file browse dialog. Browse to the location of the ten source LIDAR strips in the
Madison data set that were provided with the GeoCue Sample Data (see the GeoCue Installation
Guide to determine this location). Select the files named “Line_003.las” through “Line_016.las”
as indicated in Figure 5-3 Selecting Files with the standard file browser. Press the Open button
to dismiss the dialog.

* Open >
= v « Madison ... » LIDAR Strips » w0 Search LIDAR. Strips yel
Organize * Mew folder wn v [TH o
. L] | | Line_003.las A
¢ OneDrive
| | Line_004.|as
EH This PC | | Line_005.las
B Desktop | | Line_006.|as
2 Docurnents | | Line_00%.las
Line_008.1
; Downloads L] Line_ 3
Musi | | Line_009.las
d Music || Line_010las
&= Pictures [ Line_011.Jas
B videos || Line_012.las
=, Local Disk (T | | Line_013.las
Line_014.las
ok Metwork L] —
| | Line_015.las
I | |Line_076.las W
File narne: |"Line_016.|as" "Lire_003 135" "Line. v| LAS Files(* LAS) i

Figure 5-3 Selecting Files with the standard file browser

The selected files will be added to the Import LIDAR dialog. Note that you can add data from
additional directories by simply pressing the Add... button again. The file collection in the LIDAR
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Import Files section of the dialog is cumulative. You can remove selected files from the list by
selecting the files you wish to remove and pressing the Remove button. Finally, pressing the
Clear button will completely clear all selections, allowing you to start over.

5.1.2 Creating a LIDAR Data Source Layer

The next step in bringing data into GeoCue is selecting the layer on which the data
representations (Entities) will reside. Choose Select... button under the LIDAR Source Layer
section on the dialog. This brings up the Select Layer dialog.

 Select Layer — O x
Available Layers: Y & € @

W | Type ™ [Horzontal Coordinate System 5 (Wertical Coordinate System

Mame 7| Description

Create Layer... k. Cancel

Figure 5-4 The Select Layer dialog
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GeoCue environments are programmed to filter layers such that only layers appropriate for
hosted data are presented when you are creating data entities. Since no layers have yet been
created in our project that are compatible with LIDAR source data, the Select Layer dialog is
empty. We will need to create a new layer. Select the Create Layer... button in the lower left of
the Select Layer dialog. This invokes the Create Layer dialog of Figure 5-5.

1 Create Layer >

=

I arne;

LIDAR Sources
Dezcrption:

LIDAR flight lines
Layer Type:
LIDAR_SOURCE o

Coordinate Sustem
Select Coordinate Syztem.

Harizontal:
MADES / UTH zone 16M ?
Yertical:
Elipsoid [Meters) ?
Warehouse Path:

WA D-EM TG eoCueShareh G eoCushiy arehiouse w

kultiple Laper Creatiaon
] Create Multiple Layers Sample Layer Mame:

Hurnber of Layers:

Cancel

Figure 5-5 The Create Layer dialog

Type in “LIDAR Sources” for the Name field and an optional description. The Layer Type is
already set to “LIDAR_SOURCE” which is the correct layer type for LIDAR sources. The
Coordinate System has defaulted to the Project Coordinate System that we established when
we created the project. Since our LIDAR data are in this coordinate system, we will simply
accept this.
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NOTE — Except in the case of ECEF LIDAR data, it is very important that you
select both the horizontal and vertical coordinate systems of the LIDAR source
layer to exactly match the horizontal and vertical coordinate systems of the
LIDAR data.

The three fields at the bottom of the Create Layer dialog are described in the GeoCue Help
system and GeoCue Workflow Guide. They specify where any file data associated with the layer
will be stored within GeoCue-managed storage locations (“Warehouses”). Import Sources
actually only imports metadata about LIDAR source data, not the data points themselves unless
the “Copy files to GeoCue warehouse” is set on the Import Sources dialog.

Press “OK” to accept the data in the dialog and dismiss the dialog. At this point, the Import
LIDAR Data dialog will appear as depicted in Figure 5-6. If you now examine the Layer legend,
you will observe that this new layer has been added to the legend.
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! Import LIDAR Data X
LIDAR Input Files @
Total Files: 14, Estimated Size: 5.0 GE @ Y

& valid 7 [File 7 |Ext 7 |Folder

_:,_j True Line_003laz | laz | SMacieEMSupporthTraining T raining_Datathadizon - UTK 16MALIDAR Strips
_:,_j True Line_004.laz | das | ShacieB2hSupportsTrainingh T raining_Datab adizon - T 1EMALIDAR Strips
_:,_j True Line_005 laz | das | ShacieB2hSupportsTrainingh T raining_Datab adizon - T 1EMALIDAR Strips
) True Line_0O06.laz | daz | SMacieB2hSupportsTrainingh T raining_Databt adizon - UTH 1EBMALIDAR Strips ¥

< 3
E‘f;ﬂgﬁnaﬁ?naéaﬁsaE”fpﬁ:gf ) AddFolder.. | |3y AddFiles.. | = Remove %= Clear
LIDAR Source Layer Source Files
LIDAR Sources (®) FReference External Files

() Copy Files to warehouse
(®) Data iz in Source Laver Coordinate System

() Data is in Geocentic [ECEF] Coordinates sipld it i 2 s 2l Sle 1024] MB

() Data iz in Another Coordinate System Sl Dbz Aseleymet

Coordinate Syt . .
OOIdINGLE 2ysiem Azsign Strip Mumbers

. Select...
Huorizontal:
(@) Starting From: Increment By:
Yertical: () 5et From File Mames
Entity Mame Prefix : |$ |
Entity Tvpe: | Flightiine_LIDAR_Source V Laszer Scanners
Checklist: | LIDAR Source - ® Single (O Multiple

o Start Cloze

Figure 5-6 Import LIDAR after file and layer selection

5.1.3 Setting Import Options

The next section of the dialog establishes the coordinate system of the LIDAR data that is to be
imported. There are two choices for this assignment:
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1. Coordinate system of the Source Layer

2. Earth Center, Earth Fixed (ECEF), also referred to as Geocentric

You must always set the LIDAR Source Layer coordinate systems to be identical to the actual
coordinate systems of the LIDAR points contained within the LAS files that you are importing
except if the source LIDAR points are in ECEF coordinates.

If your LIDAR data are in ECEF, set the source layer coordinate systems to the desired working
coordinate system. The LIDAR data will be transformed to that coordinate system on import.

WARNING - If you use the wrong horizontal and/or vertical coordinate
system for the imported LIDAR data, you will have to delete the Source
Layer and go through Import Source again. This can be very time
consuming if you have a lot of large sources so be careful!

GeoCue LIDAR 1 CuePac cannot reliably detect the coordinate system in LAS
files because many of the vendors who generate LAS files are not correctly
adding GeoTIFF coordinate packets to the LAS header.

The data for our example project are in the coordinate system of the layer so choose the first
radio button.

5.1.4 Setting Entity and Checklist Options

The next section of the dialog allows you to select the Entity type that will be used for the
sources as well as the associated checklist. Ensure that the Entity Type is set to
“Flightline_LIDAR_Source” and the Checklist is set to “LIDAR Source.” Unless your system has
been modified using the Environment Builder, these will be the only available choices.
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NOTE: Most dialogs that assign entity types and checklist types have
been modified to allow interactive selection of these items. This is in
support of Environment Builder, a tool that allows user definition of
new entities and checklists.

5.1.5 Source Files

The Source Files section of the Import LIDAR Data dialog allows you to either reference LIDAR
data at its source location or copy the data to a GeoCue Warehouse. You should choose the
copy option if the original source disk will not be available for the duration of your project. An
example of this case is when LIDAR data are delivered on a removable disk drive. If, on the other
hand, your LIDAR data have been copied to a system disk that will be static for the project
duration, choose the reference option.

5.1.6 Assigning Strip Numbers

The Assign Strip Numbers section of the dialog allows you to set your own strip numbers or to
let LIDAR 1 CuePac attempt to derive the numbers from the file names that are to be imported.
You can also set a name prefix that will be pre-pended to each strip number. If you feel
confident that the File Source ID field in your LAS strips are correct, you should not check the
Assign Strip Numbers option.

NOTE: Strip Numbers are very important in processing data in LAS format. If you
are not confident that your source LAS files have proper Source IDs (strip
numbers), then assign these during import by checking the Assign Strip Number
option.

Strip Numbers must be unique within a project. The Import LIDAR Data functions
will only check for uniqueness if you have set the Assign Strip Number option. If a
uniqueness problem is encountered, a list of conflicts will be displayed and you
will be given the opportunity to change your numbering scheme.
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Select the option for Assign Strip Numbers and set starting number and prefix options as shown
in Figure 5-7.

! Import LIDAR Data X
p
LIDAR [rput Files L7
Total Files: 14, Estimated Size: 5.0 GB @ Y

& valid 7 [File 7 |Ext 7 |Folder

_:,_j True Line_003laz | laz | SMacieEMSupporthTraining T raining_Datathadizon - UTK 16MALIDAR Strips
_:,_j True Line_004.laz | das | ShacieB2hSupportsTrainingh T raining_Datab adizon - T 1EMALIDAR Strips
_:,_j True Line_005 laz | das | ShacieB2hSupportsTrainingh T raining_Datab adizon - T 1EMALIDAR Strips
) True Line_0O0G.laz | das | ShacieB2hSupportsTraininghTraining_Databh adizon - UTM 1EMALIDAR Strips ¥

< 3
E‘f;ﬂgﬁnaﬁ?naéaﬁsaE”fpﬁ:gf ) AddFolder.. | |3y AddFiles.. | = Remove %= Clear
LIDAR Source Layer Source Files

Select LIDAR Sources (®) FReference External Files

() Copy Files to 'Warshouse
(® Data iz in Source Layer Coordinate System

() Data is in Geocentic [ECEF] Coordinates <ipli it i 2s o 2l e 1024] MB

() Data iz in &nother Coordinate System Sl Dbz Aseleymet

Coordinate Syt . .
OOIINGLE 2ysiem Agsign Strip Mumbers

. _ Select. .
Horizontal:
() Starting From: 1 Increment By 1
Yertical: (®) Set From File Mames
Entity Mame Prefix : |$
Enlity TYPE: | Flightiine LIDAR_Source “ Lazer Seanners
Checklist. | LIDAR Source - ® Single (O Multiple

o Start Cloze

Figure 5-7 Assign Strip Number options

LIDAR 1 CuePac

GeoCue Group Inc. Page |5-10 22 December 2020
Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

NOTE: TerraScan does not currently recognize a particular feature of LAS version 1.1
that allows default Point Source ID assignment. If you need to do direct analysis of
source strips (rather than analysis of LAS Segments), select both the Copy to GeoCue
Warehouse and Assign Strip Numbers options on the Import LIDAR Data dialog.

The LIDAR 1 CuePac import function will physically write the correct Point Source ID
to each file header and to each point record as the data are imported to the
warehouse.

We cannot do this fix-up if you select Reference External Files since we cannot write
to a Reference file.

You will usually want to select the Assign Strip Numbers option to ensure that you will be able to
create color orthos by Strip ID. The related options are described in the Table 5-1:
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Table 5-1 Assign Strip Numbers Options

Option Description

Assign Strip Checking this option allows you to assign unique numbers to the
Numbers imported strips.

"Starting from": allows you to set any starting number (1-9,999)
and an increment. Once assigned, GeoCue will guarantee a strip
number is unique in a given project. The strip name will be shown
as 4 digits. For example if “12” is assigned as the strip number, then
the strip name will be “0012”.

"Set From File Names": causes the numbering scheme used in the
original .las filenames to be used for generating strip numbers.

"Entity Name Prefix": additional option allows you to set a prefix for
the strip names. For example, S-0001, S-0002, etc.

Unchecking this option will cause GeoCue to use the original .LAS
filenames as the entity names and strip numbers will not be
assigned. If you chose to uncheck this option, the integrity of the
"Color by Strip/Source ID" function can not be guaranteed. You
could also encounter problems relating TerraScan trajectories to
strips in certain TerraScan functions.

Check the option for Fit After First Source Strip is Imported and press Start to begin the import
process. The Fit option will cause the GeoCue Map View to fit to the first strip imported. You
will usually want to select this option to ensure that you will be able to see the strips as they are
loaded. Press Start to dismiss the Import LIDAR Data dialog and begin the import operation:

5.2 Import Status

You can check the status of the importing on the Source Layer in the legend. It contains a traffic
signal graphic next to its name when running Import Sources showing the status “In progress”,
“Complete”, or “Exception”.
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You can also view details of these processes that are running (or have completed) by double-
clicking the layer to open the Layer Properties dialog:

Select the “Processing...” tab on the layer properties dialog will display the “Layer Processing
Status” dialog (Figure 5-8).

% Layer Properties (LIDAR Sources)

Generdl Display Web  Frocessng

Layer Processes: v |=CED

Ignore 7 |Hame AT User Name W [Start Time: “|End Time 7| Total Time 7 |Complete Count % | Total Count 7 |Ermor Message V| Status Message

&
O . Import LIDAR Data | gebulduser (WMAWINTOENT] [ 4/24/2017 10:58.63 AM 7 14 SHEEESS' WacieS I\ SuppoithFraining Trawing_D atah|

SUCCESS” \Wacieh H5epai\T raining! Traming D ata
st raining Traming_O atah|

Refresh

Keresn

>

2, Delete..

0K Cancel

Figure 5-8 Layer Processing Status dialog

This dialog allows you to view details of the processes that have been run on the layer. Click the
“Refresh” button to get the updated status. To clear entries from the list simply select the
process entry and click the “Delete...” button. For the Import Sources command, the Error
Message and Status Message fields are used to list the results of each LAS file.
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Note — the first time you invoke an operation in GeoCue that is realized by an external program,
you may receive the dialog of Figure 5-9. If you receive this message, select the appropriate
networks and click Allow Access.

P indows Security Alert .

@ Windows Firewall has blocked some features of this app

Windows Firewall has blocked some features of changesrcgraphic on all public, private and
dornain networks,
'_1 Marne: changesrographic

] Publisher: MIIRS10

Path: C:program filestgeocuetlidar 1 cuepac
' changesrcgraphic, exe

Allaw changesrcaraphic ko cammunicake on these nebworks:
Domain networks, such as a workplace netwaork,

[ ]Private netwarks, such as my home or wark netwark,

[ ] Public networks, such as those in airports and coffee shops {not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a Firewall?

0 allow access Cancel

Figure 5-9 Windows Security Alert
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5.3 Import Completion

Upon completion of the load, your display should show the fourteen newly added LIDAR strips
(Figure 5-10).

4
Cheehit Steg Dt
e | Manszement | 0P | b

Figure 5-10 The imported LIDAR strips

Design Note — When we process LIDAR data, we perform a number of algorithms
designed to determine the footprint of the data. We can create two footprints:

e The LIDAR strip boundary — this is an outline of the actual boundary along the
outer edge of the strip. There are a number of conditions that may make this
an ambiguous perimeter. The primary cause is that LIDAR pre-processing
software does not include void points in the data file (we define a void point
as firing the LIDAR but not detecting a return. This can happen over highly
reflective planar surfaces such as water or very strong absorbers). This
detailed footprint does not necessarily define the entire collection of points
within a LIDAR strip
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e Convex Hull — This is the convex hull of the LIDAR data in the normal
definition of convex hull. While it does not provide a detail outline of the
strip, it is guaranteed to encapsulate all points within the strip.

In the current release of LIDAR 1 CuePac, we display the LIDAR Convex Hull as the
graphic associated with a strip upon data import. The detailed footprint (or detailed
graphic) of the strip can be computed and displayed via an optional checklist step on
strip entities.

5.4 Inspecting Properties

Select one of the strips after the import has completed. You will see properties similar to those
shown in Figure 5-11. Switch to the Files tab on the properties pane and observe the
information provided.

Properties X
.................................... Mame: 50010

Sustem Name <0010
Files D ezcription MIIRS10 - LAS Reprojector
. | EntiyType Flighting_LIDAR_Source
LIDAFR Source | Laper Mame LIDAR Sources

Centroid [ 2] 52257663, 384941325, 000
Mumber Yerices 54
Area BO.770,250.3 50 Meters

Figure 5-11 LIDAR Strip Properties

You should see a display similar to Figure 5-12. Note that the full Universal Naming Convention
(UNC) path to the location of the LIDAR file is listed as well as its coordinate system. This is an
example of GeoCue tracking project data by reference. When you performed the LIDAR strip
import, a LIDAR 1 CuePac utility computed the convex hull footprint of the LIDAR strips. This
footprint is used as the polygon graphic that represents the strip on the Source layer. The actual
point data remains on disk since image and elevation data are generally too voluminous to store
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directly in the database. Thus GeoCue will track this external data throughout production such
that you need not access physical files each time you need to perform an operation on the data.
You can always determine if GeoCue is tracking ancillary files by selecting the entity you wish to
inspect and examining the files tab of its property pane.

=
Ungrouped Files \
Name; 0010

Properties

General |

Alias File Path Exists | Size (MB) | Horizontal Coordin system | Vertical Datum | Checkpoint | Version W | Description Created Creatar
WacieGAMSupporthTraining\Training_Data'M adison - UTM 1BMSLIDAR Stipsiline_0100a:  Yes  400.8057 NAD_1983 UTM_Zone 16N Elipsoid (Meters] Curent (1) 04/24/17 11:00 AM

LIDAR Source

Figure 5-12 Files tab of the Strip Property pane

Notice also that we have assigned Checklists to the LIDAR strips. Select one of the strips, add it
to your Working Set Queue (Working Set) and observe the Checklist pane. You should see a
display similar to Figure 5-13. Note the checklist name in the title bar (“LIDAR Source”). The
image on the left displays the ‘Processing’ tab, while the one on the right displays the ‘Utilities’
tab of the “LIDAR Source” checklist pane. Note the name of the selected entity (in this case,
Strip 10 — “s0010”) in the Entity name bar. This bar should be green, indicating that this entity is
in your Working Set (if the bar is red, you have selected the entity but it is not in your Working
Set). Note that the first checklist item is complete, as indicated by the green filled icon for
“Import LAS Flight Lines.”

Checklist-LIDAR Souce x| [Checklist-LIDAR Souce BT
5-2080000 3 520000004

k"lﬁr'o"c"éés"i'h'g"il Utilties

Mame: s0010

Step Description

2| [A) 10 Import LAS Flight Lines 1
0 E‘O Create Trajectory a Create TerraScan hijsctary file

O Change Graphic Type 0 Swap the detalled and conwes hull graphics of an entity
O Wigw in Pointue 0 Wiew LAS file with Pairtue.
O Aasign Stip Mumber from File 0 Asign LIDAR stip number from log file

Figure 5-13 LIDAR Strip Checklist

You can view information about the history of the production steps by viewing the “Checklist
Step Details” pane. If this pane is not currently visible, double click Step 1 in the checklist. You
can drag the details pane anywhere you like in the GeoCue frame. This pane should resemble
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Figure 5-14. The top image displays the ‘History’ tab, while the bottom image displays the

‘Management’ tab of the “Checklist Step Details” pane. Notice that the user, the machine on
which the step was performed, the start time, the completion time and the total processing
time have been automatically set. Since we did not set any planning data for the step, these

fields display either blanks or “NOT SET.”

Checklist Step Detals

= B-%]

Management | DPMS | Motes

Step: Import LAS Flight Lines

Complete | gebuilduzer | WhAWINTO-ENT

04/241711:00 &M | 04/24/17 17:00 AM | 13 Secs

Checklist Step Detals = 0%
Histary | DPRS | Mates
Step: Import LAS Flight Lines |
Planned User -
Platined Start D ate MNOT SET -
Flatned Campletion D ate MOT SET -
Budgeted Effort [Hours) 0.0000
Actual Start D ate 04/24/417 11:00 &AM
Actual Completion D ate 0472417 11:00 Akd
% Complete 100%
Effort Type SYSTEM
Actual Effort [Hours) 0.0037
Eztimate To Complete [Hours) 0.0000
Eztimate At Completion [Hours) 00037
Conpute E flort Bazed on Units True
Effart [Haours) per Unit i}
Effart Units KILOMETER
Wariance 0.0037
i Warance 0.ao
Figure 5-14 Checklist Details for Strip Import

Hint — We find the most useful arrangement for the Checklist Step Details pane

is to float it over the GeoCue window (just grab its title bar and drag it where

you desire) and resize it to a nice, large size that shows all fields.
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Now as you click through the steps in the Checklist pane, the details pane will
automatically change to reflect the current step (the current step is always
displayed in the Step bar at the top of the details pane, just under the title bar).

When you are through examining the details, click the “X” in the upper right of

the dialog. This will dismiss the details dialog. The next time you double click a
checklist step, the details pane will reappear in the configuration you set during
this process.

If you click the next step on the checklist (step 2, “Create Trajectory”), you will note that the
actual Start and End times indicate “NOT SET” and there is no tracking history. This is because
this step is in the NOT STARTED state (as indicated by the empty icon in the checklist).

Checklist Step Detals x|
Histary | DPS | Mates
Step: Create Trajectary |
Planned User -
Planned Start D ate MOT SET -
Flahned Campletion D ate HOT SET -
Budgeted E ffort (Hours] 0.0000
Actual Start Date MOT SET
Actual Completion Date MOT SET
% Complete [1x4
Effart Type INTERALCTIVE
Actual Effort [Hours) 0.0o00
Estimate To Complete (Hourg] 0.0000
Estimate At Completion [Hows] | 0.0000
Compute Effart Bazed an Units True
Effort [Hourz) per Linit 0
Effart Units KILOMETER
Yariahce 0.0000
AV ariance n.an
Figure 5-15 "Create Trajectory" details
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5.5 Changing the Display Graphic

Notice in Figure 5-13 the optional process step entitled Change Graphic Type. This step allows
you to toggle the display graphic of the LIDAR source strips between Detailed Graphic and
Convex Hull. Select several of the LIDAR source strips into your Working Set (remember, you can
perform this operation by selecting the strips and then pressing the “+” button on the Working
Set queue, selecting the strips one at a time and then pressing “+” on the Working Set queue
following each selection or by toggling to Working Set Select Mode and selecting directly into
your Working Set). Your Working Set count should indicate the number of entered items and
the checklist pane should be green and set to the first element in your Working Set (the actual
first element depends on the order in which you placed the strips into your Working Set).

Click the “Change Graphic Type” process step (it will highlight in orange) and then press the
yellow Set State In Progress button. You should be presented the dialog of Figure 5-16. This
dialog is informing you that you have more than one entity in your Working Set queue but you
did not press the Multi-Entity Mode toggle on the State Selection toolbar. If you choose Process
All from this dialog, all elements will be processed and thus the effect will be the same as had
you toggled the Multi-Entity Mode prior to choosing a state transition (this is why we refer to
this as the “second chance” dialog). If you press Process Current, only the current element in
the Working Set queue will be processed. Finally, Cancel aborts the operation and no action is
taken.

* Multi-Entity Warning X

9
e/ Multiple Enlities Selected

Process Al Process Cument Cancel I

Figure 5-16 Multi-entity "second chance" dialog

Press Process All and you will be presented with the dialog of Figure 5-17. This dialog allows
you to choose the graphic type to display for the source strips associated with the action.
Choose Detailed Footprint and press OK.
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Set Source Graphic Type

Select Graphic Type for Source LIDAR Strips:
" Convex Hull
{+ Detailed Footprint

Figure 5-17 Graphic Type selector

You will notice that the process step changes to the yellow in-progress color. In short order it
will change to green indicating that the strip graphic change has been completed. Process will
continue on the other strips. You will notice that the source strip footprint changes to the
detailed view as each strip completes. The final state is indicated in Figure 5-18 (we changed all
of our footprints to detailed).

NOTE - You can disable the Single-Entity mode via GeoCue Options settings
(Setup P Options »GeoCue. This will remove the Multi-Entity mode
button from your checklist processing toolbar and GeoCue will always
process all entities in the working set queue.
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PROJECT: Sroject 1 (F5T) - EAVIRONIMENT: LIDAR Project Setup and Processing — LAVOUT. [Defsut] gesuilduse:

s s

YO . 1365.UTH Zot 6K - B Ta-lhe AW ) g 2RI 0]9E]0 M

(s 1@ B G seloe[Bls¥E EwE] 2 (a4 - a8 FuUN
N hing et 38 iQ I3

15 g celec b o1 diag eclange (o kel erls /1504657 0 |_[[1-zm2a3 1

Figure 5-18 Detailed Graphic display

Note that you can have a mixed display of Convex Hull and Detailed Graphic display by simply
choosing a subset of source strips and swapping their graphic type. You can determine the
currently displayed graphic type for a strip by selecting the strip and examining its Geometry
Extended Info in the properties pane. An example for Strip 4 (“s0004”) is shown in Figure 5-19
where you see the entry for CurrentGraphicType.

NOTE: The first time we compute the detailed footprint for a LIDAR source, we must
reread the source. After this first computation, the detailed footprint is stored in the
database. Thus the first time you toggle “Detailed Footprint”, the processing time will be
the same as for importing the strip. Thereafter, the graphic will rapidly toggle.
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Properties »
[EEr Geometny Paints Time
Marne: 0004
Sisen Dezcription
Files AwerageDengzity 01387637936572715  Average density of the pointz contained in the zource file.
___________________________________ AverageGSD 263449078734749  Average ground zample distance of the zource LIDAR file.
éUDﬁ\H SDurCEE CurrentGraphicTepe  DetailedGraphic Indicates the twpe of graphic curently displayed
.................................... StripMumber 4 The strip number of the zsource file.
Filename Line_004.las Original filename of the imported source.
Scanmner zingle Scanner number or Vsingle’’ for a zsingle scanner system

Figure 5-19 Determining the current graphic display type

5.6 Analyzing Input Strips

LIDAR 1 CuePac provides several tools for examining geocoded LIDAR strips — visualization,

geometric analysis and LIDAR Orthos (LIDAR Ortho generation will be discussed in a subsequent
chapter).

5.6.1 Ad Hoc Visualization

The first tool we will use is the LIDAR viewing tool, PointVue, supplied with the LIDAR 1 CuePac.

1. Select a LIDAR strip into the Working Set.

2. Select the Utilities Checklist step “View in PointVue” (Figure 5-20)
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Checklist - LIDAR 5 ource

52 90000800 2

- 0 x|

Processing | Itilities |

e Change Graphic Type
D Yiew in Poinfyus

Mame: 0016

Dezcription

Swap the detailed and corves hull graphics of an entiby,

D Agzign Strip Mumber from File

Wiew LAS file with Pointyue.

Azsign LIDAR strip nurmber fram log file.

Figure 5-20 Utilities step "View in PointVue"

Manipulate the strip in PointVue as you desire. When you are finished, close PointVue.
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7 PointVue - YWacie6\Support Training\ Training_DatatMadison - UTh 16MN\LIDAR, StripsiLine_016as - [Wiewdd : 1] - O *
L]

Filer Wiew= Tools+ Window= Help=

@2 O0w e = EllsELE

Data Thinned 1:2

Figure 5-21 Strip 16 in PointVue

5.6.2 Geometric Analysis

In this set of procedures, we will use the computational geometry tools of GeoCue to examine
source coverage.

First, ensure that strips ST-0007 and ST-0008 have been set to display their Detailed Graphic.
Select these two LIDAR strips (both strips should highlight in white and your selection toolbar
should show “2” as the selected entity count).
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HINT — If your strips are highlighting in yellow, this means that you have the Select to
Working Set mode activated. Choose the normal Selection tool and reselect the
strips. Commands act differently on the Selection set than they do on the Working
Set so it is important to ensure that you have entitles selected into the appropriate

queue.
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Hint — You can quickly select all of the entities on a layer by right clicking the layer
name in the layer legend and selecting “Select Layer Entities” from the right click
menu:

* Project 1 (80297) - LIDAR Project Setup and Processing

Setup Sources Help

N ] |; - - o |
Do) s | B EE | o [ = _7
aﬂ J:’g gg Emg%i.j@

Source Group 1 first data set import [ i :"Q l Jiadding
T I I | Project1 Project boundary defined by strips  GC_PRO.

Create Entity

Add Raster Reference Files

Select Layer Entities
Add Layer Entities to Working Set

Create Layer

Delete Layer

NN B

Layer Properties

or, if you have the legend toolbar displayed (our preferred mode), by pressing the
Select Layer Entities tool.

* Project 1 (80297) - LIDAR Project Setup and Proce
Setup Sources Help Select Layer

Legepd g [x .
— — Entities tool

Source Group 1 first data set import
I I I | Project 1 Project boundary define 777"

o O 65 85

Right click anywhere in the toolbar area (even on a toolbar) and check GeoAnalysis (if it is not
already checked). This will display the GeoAnalysis toolbar. Display the GeoAnalysis Options
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dialog by clicking the appropriate icon on the GeoAnalysis toolbar (the right-most button). Set
the options as shown in Figure 5-223% and press OK.

1 Geadinalysis Options >

Result Laver  Buffer Geometry Direction  Crossing Lines  Radius Zones  Measurement =

duta Create Mew Geodnalvsiz Layers
Auto Layer Prefis Fixed Layer Mame:

Line: | GenoLines_

Falygon:| Geo Polygons_ kb

k. Caricel

Figure 5-22 GeoAnalysis Options

Now press the Union tool on the GeoAnalysis toolbar.

sy s NG R o SO AR

3 See the GeoCue help for a detailed discussion of the GeoAnalysis tools and options.
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This will result in the creation of a new layer called “GeoPolygon_1". This new layer will contain
the union of the two source strips. You can make this result easier to visualize by turning off the
visibility of all of the other layers (by un-checking the “V” option for these layers in the layer
legend). Your result should resemble Figure 5-23

¢ Project 1(80283) - LIDAR Project Setup and Processing
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Figure 5-23 Result of source strip union
Zoom in on the top area of the graphic around one of the “anomalies” (Figure 5-24).
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Notice the “hole” in the data! This anomaly indicates a gap in coverage between two LIDAR
strips. At this point you would need to make an assessment of the impact of this problem on
production — do you:

1. Isthe anomaly simple a water area (and hence not really an anomaly)?
2. ignore the problem?
3. Checkto see if it is filled by a different source?

4. re-fly the section?

You can determine the strips causing the problem by experimenting with the geometry
commands. Feel free to delete the layers containing the geometry results as they can easily be
recreated (but be careful not to delete the Project or Source layers!!!). We set the GeoAnalysis
options to create a new layer each time you run a GeoAnalysis tool. This mode usually provides
the clearest organization of results.

NOTE: LIDAR “orthos” provide a much more reliable way of testing strip
coverage. We present the geometry approach because it can be
occasionally useful. In general, however, we do not use it for coverage
analysis because it is too difficult to determine water areas.
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¢ Project 1(80283) - LIDAR Project Setup and Processing
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Figure 5-24 Zoomed view of an anomalous area
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6 Importing SBET Data and Creating TerraScan
Trajectories

If you are going to analyze LIDAR system calibration in TerraMatch, adjust LIDAR project data
(again in TerraMatch) or use functions in TerraScan that rely on trajectories then you will want
to import the GPS/IMU data associated with the project.

LIDAR 1 provides tools for importing trajectories compatible with the Applanix Smoothed, Best
Fit Trajectory (SBET) data format. In addition, it provides tools to very rapidly create TerraScan
trajectories from the imported LIDAR sources and the SBET file.

=

Beginning with GeoCue 2017.1, LIDAR 1 CuePac also supports importing Inertial Explorg
SBTC and SBIC data format. SBTC is Inertial Explorer's extension for the smoothed and
combined (forward+reverse) tightly coupled trajectory, while SBIC is the equivalent for
loosely coupled processing. In addition, it also provides tools to very rapidly create
TerraScan trajectories from the imported LIDAR sources and the corresponding
SBTC/SBIC file(s).

We will continue with our example project “Madison” for these exercises. Open this project if it
is not still open from the previous exercise. Change all of the Source LIDAR strips back to the
Convex Hull graphic display (it is typically easier to see the relations of the trajectories to the
sources in the convex hull display.

6.1 Importing the SBET

From the Sources menu in GeoCue, select Import SBET... This will invoke the dialog of Figure
6-1.
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[nput Files ©

Total Files: 0, Estimated Size: 0 Bytes 1) Y

Y'ou may alzo Drag and Drop

Files from “indows Explarer — Add Folder... =% AddFiles... = Remove % Clear

Trajectory Optiong Mizzion Options

[] Create Miszion Entity

Trajectory Layer:

Trajectory Entity Type:

Trajectory Checklist:

Trajectary Files
(® Reference Extemal Files
() Copy Files Ta‘Warehousze
- Start Close

Figure 6-1 The Import SBET dialog

One of the elements of the dialog is the selection of the layer on which to display the SBET.
Since we have not imported an SBET, you will need to create a new Layer. Navigate through the
Select... button to the Create Layer dialog. Create a new layer of type SBET_SOURCE with
coordinates WGS84 (geographic) for the horizontal system and Ellipsoid (meters) for the vertical
system. We named our layer “SBET.” Note that SBET data is copied into the GeoCue
Warehouse and thus you will be provided the option when creating the layer of selecting a
warehouse. The layer settings that we chose are shown in Figure 6-2.
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1 Create Layer *
M arne: Ef
SBET
D escription:

Applaniy Trajectary file
Laver Type:
SBET_SOURCE w

Coardinate Sustem
Select Coordinate Syztem.

Harizontal:
GCS_WiES_1954 ?
Yertical:
Ellipsoid [Meters) ?
Warehouse Path:
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Cancel

Figure 6-2 Creating a layer for the SBET import

NOTE: As of September 2005, all Applanix SBET data are in WGS 84
ellipsoid coordinates, with units of meters for the vertical system. You must
ensure that your target SBET layer is in the correct coordinate system!

Press the Add Files button on the Import SBET dialog and browse into your GeoCue Sample Data
to the Madison data directory. You will see a folder called “SBET.” Browse to this folder and
select all of the SBET files (we included all files for the complete project so you will have more
SBET files than are needed for our sub-project). You can instead also use the Add Folder button
to select the folder wherein you have the sample SBET data. Press Start to begin the import. As
with LIDAR sources, the Fit after first SBET Imports option simply fits the display to the first
imported SBET. This is usually not necessary if you already have graphics loaded into your
project. As with importing LIDAR data, your newly created layer will display a processing status
icon. You can monitor the import progress by examining the Layer Properties dialog, Processing
tab.
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Following the import, your display should resemble Figure 6-3. If you select one of the SBET
graphics, you will see the GeoCue stored metadata in the properties pane. You can see which
file each SBET references by viewing the Files tab of the properties pane.

UT: (Defaut] gebuilduser - o

—=0exl o500 0 /MM CAR® aDe R M@
juweoo[be¥B suElE a.as8®
Working Set] 33 Qa - R

02 i

2171 08 8,8 8

i 2

Figure 6-3 The Madison SBET files

Like Import SBET..., there is a similar interface for importing SBTC and SBIC data format. This
process can be launched by selecting Import SBTC/SBIC Sensor Data... under the Sources menu
in GeoCue Client. The directions given above (Section 6.1) can be followed for importing SBTC
and SBIC data format.
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6.2 Datum Transformation

This section provides a brief look at datum transformations in GeoCue. For details, see the
GeoCue on-line help as well as the GeoCue Workflow Guide.

6.2.1 Transform Warning

You should notice a yellow triangular warning icon next to your SBET layer in the Layer Legend
(Figure 6-4).

MNAD_ 1983 UTM_Zone 16M

i prlanlerajector',r file SEE ...
" " .L|DHH50IJF LID a

& W W [ [ | Project Project boundary defined by strips  GC =

=
2

Figure 6-4 Unapproved Datum warning icon

This icon indicates that a datum transformation is being performed between this layer and the
current Map Coordinate System (see the GeoCue Workflow Guide for details on setting and
approving datums) and that the datum transformation in use has not been Approved. GeoCue
needs to know how to transform data between coordinate systems that are defined using
different datums. Since our current Map Coordinate System is on North American Datum 1983
and the SBET layer is on the World Geographic System-1984, a datum transformation is in
effect.

GeoCue automatically assigns datum transformations for several datum combinations (if no
transformation were assigned, you would see a red X on the layer and data would not display
until you manually defined the transform). However, it is usually a good idea for you to verify
that the transformation that GeoCue automatically selected is valid for your project area. This
process is called “datum approval.”
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6.2.2 Viewing Datum Transform Settings

Activate the Map Coordinate System dialog by pressing the Map Coordinate System tool on the
Layer toolbar (or right click in the legend and select this option). You will be presented the
dialog of Figure 6-5. To examine the selected transform being from WGS-84 to NAD-83, select
the first entry in the Datum Transformations Required for Horizontal Transforms and press the
Define... button.

* Map Coordinate Systems g@
Awailable Map Coordinate Systems
s
Active | Default |Filter <7 | Horizontal Coordinate System Horizontal Datum Vertical Coordinate System  |Vertical Reference Datum
b o NAD_T983 UTM Zone 16N | North_American_1983 | WGSB4 - Ellipscid (Meters) | WGS_1384
Auto-Add From Layers
Diatum Transformations Reguired For Horizontal Transforms Diatum Transformations Reguired For Vertical Transforms
From Herizontal Datum To Herizontal Datum | Type From Herizontal Datum To Herizental Datum | Type
b1 WGS_1584 North_Amencan_1983 | Single Stage » D\ WGS_1984 Morth_fmerican_1983 | Single Stage
I _;5 North_American_1383 | WGS_1384 Single Stage _;5 MNorth_American_1383 | D_WGS 1984 Single Stage
[ oK | [ cancel [ heb

Figure 6-5 Map Coordinate System dialog

This will invoke the dialog of Figure 6-6. Note that a single stage transform has been selected by
GeoCue. Observe in the Parameters section that the transform type is “Geocentric.” Dismiss

this dialog by pressing Cancel.
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# Define Datum Transformation E
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() Custom To Horizontal Datum:
O Undefined | North_American_1383
Stage Definition

Filter By Datum

Direction:
NAD_1983_To_WGS_1584_1 v | |
Stage 1 Parameters:
Parameter | Value
Name NAD_1983 To_WGS_1584_1
From Datum | Morth_&merican_1983
To Datum WGES_1984
Method Geocentric
Delta X 0.0000
Delta Y 0.0000
Delta Z 0.0000
E 0K [ Cancel || Help

Figure 6-6 Define Datum Transformation dialog

6.2.3 Approving the Transforms

Select both transform rows in the Datum Transformations Required for Horizontal Transforms
and press the Approve... button. The dialog is shown just prior to this operation in Figure 6-7.
Following Approval, note that the yellow warning icons have disappeared. Dismiss the dialog by

pressing OK.
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* Map Coordinate Systems

Available Map Coordinate Systems
4
Active | Default |Filter 7| Horizontal Coordinate System Horizontal Datum Vertical Coordinate System |Vertical Reference Datum
3 o NAD 7883 UTM Zone 76N | MNorth_American_1383 WGSE4 - Ellipsoid (Meters) | WGS_1384

Auto-Add From Layers
Datum Transformations Required For Horizontal Transforms Datum Transformations Required For Vertical Transforms

From Herizontal Datum To Horizontal Datum | Type From Herizontal Datum To Hoerizontal Datum | Type

_;5 WGS_ 1984 Morth_American_1383  Single Stage » _;5 WGS_ 1984 Morth_American_1383 | Single Stage
[ » | 1\ North_American_ 1983 | WiGS_1984 Single Stage | /By North_American_1983 | D_WGS_1384 Single Stage

Approve ] [ Unzpprove
[ ok [ caesl J[  Heb

Figure 6-7 Datum transforms just prior to approval

You will note that the warning icons have also disappeared from the SBET entry in the legend.

6.3 Creating TerraScan Trajectories

LIDAR 1 CuePac contains functions to automatically create TerraScan trajectory files from
Applanix SBET data. The trajectory creation routine is accessed via the checklist on LIDAR
Sources.

Select all of the sources in the project into the Working Set (your view will be less cluttered if
you turn off the display of the SBET files). You will note that the last step in the standard LIDAR
Source checklist is Create Trajectory (Figure 6-8). Ensure that the Create Trajectory step is
selected, press the Multi-Entity Mode button the on checklist processor and press the Set State
In Progress button.
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Figure 6-8 The Create Trajectory step

This will invoke the dialog of Figure 6-9.
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Figure 6-9 The Create TerraScan Trajectory dialog

The TerraScan Trajectory Entities are placed on a layer of type Trajectory SOURCE. The
coordinate system of this layer must be the same as the coordinate system that you wish to use
while editing data in TerraScan. This is not necessarily the same as the coordinate system of the
imported LIDAR data since you will be able to transform these data to a new coordinate system
when you “populate LAS segments.” For example, if your imported LIDAR data were in UTM but
you desired to perform processing in State Plane, set the Trajectory_SOURCE coordinate system
to the same State Plane system.
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For our example, we will assume that processing will be performed in NAD 83, UTM Zone 16N,
meters so just accept the default coordinate system (we named our new layer TS Trajectory).

The second section of the dialog allows you to use either all SBET files present in the project or
to use a set defined by placing the desired SBET subset into a name queue. We will use all SBET
files.

The final section of the dialog allows you to set thinning parameters that will be applied to the
SBET when the trajectory files are created. The XYZ Tolerance parameter specifies the
maximum deviation from a 3 space straight line that will be allowed before inserting a vertex in
the thinned data. The Angular Tolerance specifies the maximum deviation in any of pitch, yaw
or roll that will be allowed. If in doubt, accept the defaults of 1.00 meters and 0.10 degrees.

Note: If you elect not to create thinned TerraScan Trajectory files, your
performance in TerraMatch and certain operations in TerraScan will be
significantly affected. For more information on thinning, see the
TerraScan and TerraMatch User Guides.

Accept the default thinning parameters and press Start. You will see trajectory lines appearing
on the new Trajectory layer (Figure 6-10).
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Figure 6-10 The Trajectory Entities

6.4 Possible Errors when Creating Trajectories

It is possible that no SBET data matches the LIDAR data that you have imported. If we cannot
derive a Trajectory, the LIDAR source(s) will fill with red (the error indicator) and the processing
history for the Create Trajectory step will indicate the error. For example, we induced an error
by selecting an SBET that was not related to a source and placed the SBET in a named queue.
We then selected, into the Working Set, the unrelated source and run the Create Trajectory step
with the SBET source set to our named queue. This resulted in the display of Figure 6-11 and
the checklist history shown in Figure 6-12.
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Figure 6-11 Error Creating Trajectory
Checklist Step Details x|

Hiztory | Management | LIPS | Motes

Step: Create Trajectory

Machine =M =53 Start Timne End Time Duration i

Eror gebuilduser | WMAWINT0-ENT Mo matching Sensor Trajectory data found. | 04/25/417 09:01 AM | 04/25/17 09:01 AM | 1 Sec j

Figure 6-12 The error log for Create Trajectory
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7 Creating LAS Working Segments

One of the most powerful aspects of a GeoCue system is the ability to divide work into Segments
and parcel that work out to multiple users in a controlled environment. This strategy provides
several production advantages relative to a LIDAR workflow. The first is that it subdivides the
LIDAR data into processing “chunks” that are small enough to be efficiently processed in an
editing environment. The second advantage is that by dividing the work and managing the work
units, you can have multiple operators processing data in parallel.

Upgrade Note — In version 2.0 of GeoCue, we introduced an entirely new scheme
for dividing the project into processing Segments.

The previous method of creating LIDAR Working Segments using the micro tile
system is still supported. However, this method will be deprecated in a future
version of GeoCue and thus you are strongly encouraged to immediately switch to
the new LAS Working Segment scheme described in this chapter. The microtile
documentation has been dropped from this version of the LIDAR 1 Workflow Guide.

7.1 Locking Layers

It is a good idea to Lock layers in GeoCue if you are not doing frequent deletions of entities on
those layers. This is particularly true for critical layers such as the GC_PROJECT layer as well as
Working Layers (which will be introduced in this chapter). To lock a layer, bring up its Layer
Properties dialog by selecting the layer in the legend and either right-click selecting Layer
Properties or pressing the Layer Properties tool on the legend toolbar. This will bring up the
dialog of Figure 7-1. Check the Delete Lock option to lock the layer.

NOTE — We refer to the layer locking mechanism as a “Delete Lock” because the
layer does not become locked against additions. Thus a Delete Locked layer can still
have entities added.
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Figure 7-1 Layer Properties dialog

NOTE: You can specify that layers should be created in the Delete Locked
mode using Environment Builder.

7.2 LAS Working Segments

Beginning with version 2.0 of LIDAR 1 CuePac, we have generalized the idea of a LAS entity. LAS
is the American Society of Photogrammetry and Remote Sensing (ASPRS) data standard for
LIDAR point cloud data and is the only format for LIDAR supported by LIDAR 1 CuePac.
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LAS is a specification that is suitable for any type of elevation data so long as import and export
routines exist to move elevation data in and out of the format.

We have added new merge and extract routines to the LIDAR 1 CuePac that work on this
generalized LAS point cloud format. Thus in future releases you will be able to add other
elevation formats and freely mix these with LIDAR data.

Our standard paradigm in GeoCue is to create an entity, set population parameters (if
applicable) for the entity and then process the entity based on these parameters. Our new LAS
Working Segments follow this paradigm.

LIDAR projects are processed as LAS Working Segments. The general flow is to import LIDAR
Sources, create LAS Working Segments and then populate these segments from the LIDAR
sources. LAS Working Segments can be created using any entity creation method available in
GeoCue including importing their definitions from CAD or SHP files.

Once created, LAS Working Segments can be populated with LAS data from imported LIDAR
sources or from other LAS Working Segments. This means that you can process LIDAR data
according to one LAS segmenting scheme but then use a second scheme for product delivery.

NOTE: You can populate LAS Working Segments from LIDAR Working
Segments. This provides forward compatibility for projects that were created
in GeoCue versions 1.7 and earlier.

NOTE — Effective with version 2.0, a Project Boundary is no longer required (or
desired).
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7.3 Creating and Populating a Single LAS Working Segment

As an introduction to the process of creating LAS Working Segments, we will create a single
segment using the interactive Create Entity command of GeoCue.

NOTE: We will sometimes refer to LAS Working Segments as Arbitrary
Working Segments, LAS Segments or simply as Segments — the expressions
are equivalent.

7.3.1 Creating the LAS Segment

With no layers selected, choose the Create Entity command (using either the legend right-click
menu or the legend toolbar tool).

Set the Entity Name to “LAS 1”. Create a new layer of type LAS_WORKING with coordinates set
to the Project coordinate system (we simply named our layer “LAS”).

Set the Entity Type to “LAS_Working Segment” and the checklist to “LAS Working Segment”.
Your dialog, at this point, should resemble Figure 7-2.

With the placement method set to Digitize Polygon, digitize an arbitrary polygon over the top
area of several of the LIDAR sources (the more you cover, the longer it will take to work through

the examples).

NOTE: You can now zoom in, zoom out and pan using the mouse wheel
while in a digitize command. This makes precision digitizing much easier.
Note that due to this new feature, you must double click (or hold down the
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Control key and single click) to complete all digesting operations including
digitize rectangle.
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Figure 7-2 Preparing to create the first LAS segment

Our resultant LAS segment is shown in Figure 7-3. Select this newly created segment and
observe the checklist steps (Figure 7-4). The top image displays the ‘Properties’ tab, while the
one on the bottom displays the ‘Utilities’ tab of the “LAS Working Segment” checklist. Notice
that the Initialization step has been automatically set as a result of creating the segment. At this
point, the entity geometry has been defined but no LAS data is contained in the segment.
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Figure 7-3 Our Arbitrary LAS Segment
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Figure 7-4 The LAS Working Segment checklist

7.3.2 The LAS_Working Segment Population Parameters

The next step in processing is to set the population parameters on our newly created
LAS_Working Segment. Setting the population parameters specifies the source of LAS data for
populating the segment as well as the filter that can be optionally applied.

Select the newly created LAS Segment into the Working Set Queue and set the Set Population
Parameters step to In Progress. This will invoke the dialog of Figure 7-5.
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Set Close

Figure 7-5 The Set LAS Working Segment parameters

7.3.2.1 Inputs

The Inputs section of this dialog allows you to specify the sources that will be used in populating
the LAS Segment(s) that were selected when the dialog was invoked (the Output or destination).
You can elect to populate from any layer that contains LAS data entities (GeoCue’s standard

database defines layer types of LIDAR_SOURCE and LAS_WORKING as compatible data types) or

LIDAR 1 CuePac
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from source entities that will be loaded into a named queue. Note that you can select the layer
that contains the destination entities. You should, in general, avoid this except for a special case
described in a later chapter.

For our example, we will select the layer named “LIDAR Sources” since this is where we placed
our source strips.

Note that you can, in general, select multiple layers from which to populate your LAS Working
Segments. This is most useful for scenarios such as placing LIDAR sources on multiple layers.

NOTE: If you select the Queue method for defining the source of your LAS
data, the prompt for the name of the queue will not occur until you actually
begin the populate step.

Select the layer LIDAR_SOURCE (it should be selected by default).

7.3.2.2 Filters

The next section of the dialog allows you to filter the LAS data as you populate your LAS Working
Segments.

If you check Do not Filter then all points in the source that are intersected by your LAS Working
Segments (the destination) will be copied. If you uncheck this option, you can filter out specific
elements of the source.

Note: You typically would include all points when initially populating Working
Segments from LIDAR sources. The filters are most useful for down stream

LIDAR 1 CuePac
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processing such as extracting a particular class such as Ground for a product
layer.

The following subsections describe the filtering options available. To enable filtering, uncheck
the Do not Filter box.

7.3.2.2.1 Classes

If you wish to include all classes, keep Include All Classes checked. To specify particular classes
to include, uncheck the Include All Classes box and then check the specific classes that you wish
to include in the destination. For example, if you wish to include only the Ground class, uncheck
all classes except Ground.

7.3.2.2.2 Sources

Sources refers to the Point Source ID that is an attribute of every point in an LAS file. When you
import a LIDAR flight line, you can elect to assign point source IDs (we did this via flight line
assignment when we imported sources to our project). You can include or exclude data points
based on this IDs. To filter on Point Source ID, uncheck the Include All Source checkbox. Then
check the sources that you wish to include.

7.3.2.2.3 LIDAR Return

The LIDAR Return filter applies only to LAS data that originated from a LIDAR system (the LIDAR
1 CuePac LAS system is generalized in that it can process any point cloud data that is in LAS
format, regardless of original source). The return terminology is the same as that used in
TerraScan.

7.3.2.2.4 Point Type

LAS Specification version 1.1 introduced three attribute flags that can be used to specify special
characteristics of a LAS point. As of September 2005 this feature has not been implemented in
TerraSolid products. This filter should only be used if you are certain that your LAS generating
software has correctly set these attributes.

LIDAR 1 CuePac

GeoCue Group Inc. Page |7-10 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

7.3.2.3 Associating a Design File

The final section of the Set Working Segment Population Parameters dialog allows you to
associate a MicroStation design file with the segment(s). If you are using TerraScan to do data
processing then you will want to associate a seed file to each segment so that TerraScan does
not prompt you for a design file each time it is started.

To create a seed file for a segment, check the Create associated design file using box and
browse for your seed file.

7.3.3 Set the Parameters

Set the Filtering parameters to Do not Filter. Associate the version 8 MicroStation design file
that is located in the MicroStation folder of the GeoCue sample data via the Feature File -> Use
Existing: section of the dialog (your dialog should resemble Figure 7-6) and press Set.
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Figure 7-6 The completed Set Population Parameters dialog

7.3.4 Populate the Segment

The next step is to populate the segment. Restore the segment to the Working Set (you can use
the Restore to WS button on the Checklist to quickly accomplish this). If you have GeoCue

Enterprise, you will have the option to Dispatch the population operation or run the command
locally.
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7.3.4.1 Dispatch Processing

If you are running in a GeoCue Enterprise environment (and if you are not, contact your
purchasing department to upgrade to GeoCue Enterprise since it will provide you significantly
enhanced processing), your checklist toolbar will have a new tool present called Dispatch (Figure
7-7). Notice in our figure that we have turned off the Single-Entity mode using the GeoCue
options and thus the Multi-Entity mode tool does not appear on our Checklist toolbar. The
Dispatch tool is automatically enabled for any command that is capable of being dispatched.

Checklist - LA orking 5egment X
e) EREEE

M arne: Las 10001

Step Hame ’T Count Description
[A] 1 B Initialization Initialize the item.
2 E] 2 B Set Population Parameters Allows uzers to zet parameters contioling how the LAS file iz populated.
[I] 3 D Populate Start population process.
1) 4 O Imitial L&S QC Perfarm initial QT of warking segment

[0 5 Assign Maco

[I] 5 O Create Meighbars for Macra Processing

1) 7 O Run tacmo

1] & D Process LAS in TeraScan

(M 3| Final L&s oC

Allows uzers to azsigh macros.
Creates neighbor layer for use when processing Macros with overedge.
Allowws users bo an macros.

Frocess working segment in TeraScan.

o o o o o o o = =

Perform final QC of working segment.

Figure 7-7 The Dispatch tool

Set the Populate step to In Progress. This will invoke the Dispatch dialog (Figure 7-8). Note that
the list of machines displayed in your dialog will depend on your GeoCue constellation.
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Figure 7-8 The Dispatch dialog

The top section of the dialog allows you to Schedule the populate to occur at a later time. The
lower section allows you to select the machine on which the populate will occur. Note that the
Populate command can be dispatched (run on a different machine) but it cannot be distributed
(run on multiple machines simultaneously). Therefore your machine selection will act like a
radio control (as you select a new machine, the previously selected machine will deselect).
Select a machine from the list and press OK. The populate will commence. Note that you can
Dispatch to your own machine. This is most useful for non-dsitributable commands (such as
populate) in that it allows you to set a scheduled execution time.

7.3.4.2 Local Processing

If you do not have GeoCue Enterprise, simply select the Populate step and press the In Progress
button. This will cause the population operation to begin.

Note — if you do have GeoCue Enterprise but wish to process without using the Command
Dispatch System, deselect the Dispatch tool and press the In Progress button.

7.3.5 Observing the Population Progress
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NOTE: You can check the progress of the population operation by setting the
fill status flag to true on the LAS layer and then toggling the Pending and In
Progress buttons on the Symbology toolbar (ensure that you have Filter by
Current User/Machine active).

If you activate the display of Read Locks and turn on the LIDAR Source layer,
you will observe the source strips being READ LOCKED. We read lock each strip
as points are being copied from the strip to the Segment.

It could take 10 or 15 minutes to populate the segment, depending on how many strips you
intersected and whether or not your data are remotely located across a slow network.

7.3.6 Viewing the Result

You can quickly view the results of the population by restoring the LAS Working Segment to the
Working Set queue and setting the optional checklist step, View in PointVue to In Progress. Your
display should resemble Figure 7-9 (of course the exact shape will depend on how you digitized
your segment!).
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Figure 7-9 Viewing the Populated Segment by elevation coloring

It is instructive to also view the population result by Source ID. Set the following parameters in
PointVue under View Settings:

e Turn Enable Depth Buffering off on the General tab

e Go tothe Source ID tab. Select all rows (select the first row and then Shift select the last
row). Press Edit rows and then set New Saturation to 1.00, check the Change priorities
box and click the radio button to Set Priorities to Source ID
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Now set the view mode to Color by Source ID. Your display should resemble Figure 7-10. This
indicates that Source IDs were assigned to each individual LAS point during the Populate LAS
Segment operation.

7 -8 %
Eiler View= Toolsr Windowr Help~

N EN = N IV4 kNS

Data is full resalution 5

Figure 7-10 Color by Source ID
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7.4 Directly Creating Multiple LAS Segments

You can easily create project-wide LAS Segments by using the gridding tools in GeoCue (see the
GeoCue Workflow Guide). We will look at a quick example of this.

We will use a GeoAnalysis Rectangle as an area of interest for the Create Entity gridder tool.

7.4.1 Creating an Area of Interest

First, digitize a GeoAnalysis rectangle that represents the area that you want to segment into
LAS Working Segments. You can quickly do this by using the Rectangle tool on the GeoDraw
toolbar. If the GeoDraw toolbar is not current docked in the toolbar area of your GeoCue Map
View, simply right click in a blank toolbar docking area (top of the Map View) and select the
GeoDraw toolbar entry. Alternatively, you can right click anywhere in the Map View itself, select
toolbars and then pick GeoDraw. This will activate the GeoDraw toolbar ().Figure 7-11

ALy = i A= R R

Figure 7-11 The GeoDraw toolbar

Press the Draw GeoAnalysis Rectangle tool (third tool from the left) and left click (do not drag)
the point where you want your rectangle to start. Note that if you do not like your selected
starting point, you can right click to back up a point. You can zoom in and out on the Map View
as well as pan by using the mouse wheel. Move your mouse pointer to the position where you
desire the opposite corner of the rectangle and either double click to form the rectangle or hold
down the Ctrl (Control) key and single click. Our rectangle is depicted in Figure 7-12.
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Figure 7-12 The GeoAnalysis rectangle

7.4.2 Creating a Grid of LAS Working Segments

Select the LAS layer that was created in the previous example and press the Create Entity tool.
Fill in the dialog as depicted in Figure 7-13. Note that we set the Entity Name to “L-“. We
included a “-“ because the gridder will automatically append an incrementing number to the
base name (“L-“ in our example) of each entity. Note that we have set the Entity Type and the
Checklist Name to “LAS Working Segment”. Set the placement method to Place Grid of Entities
and press the Define Grid button. This will invoke the gridder (Figure 7-14).
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Figure 7-13 Populating the Create Entity dialog

Select the GeoAnalysis rectangle.
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Figure 7-14 The Gridder

We have set our grid parameters to create a grid that covers the selected GeoAnalysis rectangle
with a gird of tiles that are 500 m X 500 m (see the Tile Parameters section of the dialog). We
set our grid origin to be the upper left of the GeoAnalysis rectangle by simply pressing the Set
Point to MRB Origin of Selected Entities. \We could also have digitized the grid alignment point
or set it via keyin. Note that we have elected to Clip to Selected Polygon and to Remove Slivers.
You can preview the grid by pressing the Preview Grid button (note that you cannot preview the
results of sliver removal). Our previewed grid is depicted in Figure 7-15.

When you are satisfied with your gird construction, press the Create Entities button. The
progress bar at the bottom of the GeoCue main window will show the processing status. Note
that if you have a large number of gridded entities and you select the Sliver Removal option, this
processing can take several minutes.
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You can now delete the GeoAnalysis layer since we are finished with the rectangle.

The result of our grid creation is shown in Figure 7-16. Note that the last row of small rectangles
in our grid preview have been aggregated into the grid cells directly above. This is the effect of
the sliver removal option.
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Figure 7-15 A preview of our grid
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Figure 7-16 Our Grid of LAS Working Segments

You could now proceed to Set Population Parameters and Populate these LAS Working
Segments just as in our previous example except that you would select multiple entities into
your Working Set Queue.

HINT: If you would like to see the result of sliver removal or want to alter
geometries using the GeoAnalysis tools, then first create a grid of
GeoAnalysis polygons using the gridder. Use the GeoDraw and GeoAnalysis
tools to modify the grid. Finally, use the result as a template in the Create
Entity command to create LAS Working Segments using the Selected Entities
Geometry method.

Using GeoAnalysis entities as templates is, in general, the most powerful
and flexible method of creating entities in GeoCue.
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7.5 Creating LAS Working Segments using LAS Working
Boundaries

LIDAR 1 CuePac Version 2.0 introduced another new entity type associated with processing LAS
format data. This new entity is called an LAS Working Boundary. The LAS Working Boundary is
used:

e To generate tiled LAS Working Segments based on LAS point density
e To group LAS Working Segments

e As boundary definitions for the new LAS Merge tools

We will examine LAS Working Boundaries in several different areas of this workflow guide. The
first use we will explore is as a way to create point-count driven LAS Working Segments.

You may have realized that the grid of LAS Working Segments that we produced in the previous
section was based solely on the physical size of the grid. This is useful when you need specific
tile sizes (e.g. 1 Km x 1 Km tiles). However, during the initial portion of LIDAR processing, we are
often gridding data to limit the point count to a reasonable value for our editing tools. This type
of construction can be accomplished via a processing routine that we have tied to the LAS
Working Boundary.

7.5.1 Creating the LAS Boundary

An LAS Working Boundary is a polygonal entity that can be placed on a layer of type
LAS_ WORKING. Thus in this example, we will create an LAS Working Boundary on the LAS layer
that we have been using in the previous examples.
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Select the LAS layer and press the Create Entity tool on the legend toolbar. Set the parameters
of the Create Entity dialog as shown in Figure 7-17. Note that LAS Working Segment and LAS
Working Boundary appear on the same Entity Type drop-down list — ensure that you select the
correct type! Once you have selected LAS_Working_Boundary, the Checklist drop down will
automatically filter out the LAS Working Segment choice.

el &
Entity Mame: Pad: o

LAS Boundary 1 4
E ntity Description:

Clur first Boundary

Target Laver:

L&s Select. .
Entity Type:

LAS_Boundary w
Checklist:

Placement Options
Placement bdethiod:

Digitize Palvgon w
Multi-Create kMode

Auto- norement Entity M arne
[ ] Add Created Entities to Queue:

7|

]

¥

Create E ity

Cloze

Figure 7-17 Setting parameters for the LAS Working Boundary

Digitize a polygonal boundary somewhere over the LIDAR Sources in a area not already covered
by LAS Working Segments from previous examples. Our boundary is shown in Figure 7-18. Click
the Boundary and observe its checklist steps (Figure 7-19).
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[I] 4|O Agzzigh Merge Priarity 0 Allows uzers to assign merge priority to the boundary.
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Figure 7-19 The Checklist Steps for a LAS Working Boundary

The first step, Initialization, is automatically set when the entity is created. It is useful for
recording the specific information about who created the entity and when, as recorded in its
checklist step history record.

The second step is an optional step that allows you to use a point count driven gridding routine
to create LAS Working Segments that will be associated with this boundary. The third step is a
required step that is used to associate one or more LAS Working Segments to the Boundary.
Since the purpose of an LAS Working Boundary is to enable certain functions related to LAS
Working Segments, it is only useful after such associations have been made! If you use step 2
(Create Segments), the association will occur automatically.

The 4™ and 5% steps are used in merge operations and will be discussed in that section of this
workflow guide.
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7.5.2 Creating LAS Working Segments

The Create Segments checklist step of the LAS Working Boundary invokes a routine to grid a LAS
Working Boundary based on the point density of the LAS data that will be used to populate the

created segments.

Add the newly created LAS Working Boundary to your Working Set queue and invoke the Create
Segments step. You will be presented the dialog of Figure 7-20.

! Create LAS Segrents for Warking Boundary =
Entity Base Mame: Zer Pad: lt_-jgl
LS Boundary 1-- 4
Dezired Humber of LAS Pointz per “Working Segment:  “working Segment Type:
2h0000 LAS wiarking Segment W
Ground Sample Distance [Meters) Yworking Seagment Checklizt:
0.20000 LAS Working Segrment W
Clip Wworking Segments to working Boundary: Create segments on layer:
Remaowve Slvers LAS

Sliver Threshold 208 % of Cell Size

[] Create Buffer Segments around Eoundary for Processing,
Buffer width:

Create Grid aof *Working Segments Cancel

Figure 7-20 The LAS Boundary Segmenting dialog

Similar to the Create Entity name field for multiple entity creation, the Entity Base Name will be
the prefix applied to each LAS Working Segment created. For example, if you set this to “LL-“
then the entities will be named “LL-1”, LL-2” and so forth.
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The Desired Number of LAS Points per Working Segment is the target number of points you
would like in each created segment.

The Ground Sample Distance (GSD) is the point spacing of the data that will be used to populate
the LAS Working Segments. You may know this from the flight plan of the mission. If you have
no idea of this value, you can examine the metadata for LIDAR Sources that you have imported
into GeoCue. You should adjust this factor if your sources have a large amount of overlap. For
example, if your sources have 50% overlap you can half the Ground Sample Distance. Our
Madison data have an average GSD of 2 meters with a varying degree of overlap. Thus we will
use 1 meter as our GSD value.

The Clip Working Segments to Working Boundary will cause the generated LAS Working
Segment tiles to be truncated at the boundary of the Working Boundary. The Remove Slivers
option functions exactly the same as it does in the GeoCue Gridder.

The Create Buffer Segments option allows you to specify that the LAS Boundary should also
include edge tiles outside the boundary for algorithms that require edge processing. This can be
useful for products such as TerraScan where you need processing macros to use data from
adjacent areas.

IrNOTE —You can now specify custom entity and checklist types. You can also
I place the Working Segments associated with a LAS Boundary on a different

|
|
1 layer than the boundary. |
1 |
™~ |

B o o o e o e R R S S

The right-hand section of the dialog allows you to specify an alternative Working Segment Type
and Checklist Type. This section is used if you (or someone within your organization) has used
Environment Builder to define new entity and/or checklist types

The final setting specifies the layer on which the LAS Working Segments are to be placed. They
can be placed on the same layer as the LAS Boundary although we recommend placing them on
a separate layer to make visualization and selection easier.
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Set the parameters as shown in Figure 7-21 and press the Create Grid of Working Segments
button.

1 Create LAS Segrments for Warking Boundary x
Entity Base Mame: Zem Pad: -g_'w
LAS Boundary 1-- 4

Deszired Mumber of LAS Paintz per Working Seament:  “Working Segment Type:

250000 LAS Wworking Segment w
Ground Sample Distance [Meters] WWiorking Seament Checklist:
1] L&S wharking Segrient w
Clip ‘W arking Segments to W orking Boundary: Creste zegments on layer:
Remove Shvers LAS

Slhver Threshaold 25 X aofCellSize

] Create Buffer Segments around Boundary for Processing,
Buffer width:

Create Grid aof Working Segments Cancel

Figure 7-21 Settings for the LAS Boundary Gridding dialog

The amount of time required for processing is a function of the size of your LAS Working
Boundary, the point count set in the dialog (which, along with the GSD, determines the number

of grid cells) and the setting for Sliver Removal (the sliver removal process requires several
passes through the data).

The results of our processing are shown in Figure 7-22.
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Figure 7-22 Our LAS Boundary generated LAS Working Segments

If you examine the checklist once again for the LAS Working Boundary, you will note that the
Associate Segments step has been automatically completed.

Checklist - LAS Boundamy »

652 9000000 M4

Ltilities

Mame: LAS Boundary 10320

Mame ’T Count ) iption

A& 1)) Initialization
m 2|O Create Segments

7 [0 2|3 Associate Seqments
E] 4 |O Aszzign Merge Priority

M 50 Merge

Initialize the iterm.
Allows users to create a grid of associated segments.
Allows ugers to associate working segments with the boundar.

Allows users to assign merge prionty to the boundary.

oo - o

Perform merge of associated working segments with working segments on a different layer.

Figure 7-23 Automatic LAS Working Segment Association
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At this point, the LAS Working Segments that were created are identical to those that would be
created interactively as in the previous examples. Thus you can simply select one, several or all
of the LAS Working Segments, set their population parameters via their checklists and populate
them.

j NOTE: The LAS Boundary is now related to its working segments via the new
I Associativity Engine added to GeoCue 3.0. This means that LAS Boundaries

1 and Working Segments can be modified via the new Link tools. If you are not
: familiar with these tools, simply use the techniques discussed in this

I document.

7.5.3 Selecting LAS Working Segments using the Boundary Checklist
Step

You probably noted that the LAS Boundary contains an optional checklist step - Select
Associated Segments. This step is used to Select LAS Working Segments that are associated with
an LAS Boundary.

Add the LAS Boundary to your Working Set. Now execute the optional step, Select Associated

Segments. The Boundary will be removed from your Working Set and the associated segments
will be Selected. You can then simply press the “+” button on your Working Set queue toolbar

to add these selected segments to the Working Set.

HINT: If your LAS Boundary is on the same layer as the associated segments it
can make Selection of the LAS Segments confusing since the Boundary and
Segments are together. You can use the new Selection Filter to sort out the
Boundary from the Segments. Simply select the entire group (via, for example,
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dragging a rectangle) and then choose the Filter Selection option from the set of
Selection tools. Choose the LAS Working Segments from this list.

* Filter Selection g@@

Selected Entity Types:

LAS_Boundary LAS Woerking Boundary 5018
LAS Working Segment LAS Wworking 017

oKk || cCencsl | [ Hebp /]

7.6 About LIDAR Working Segments

If you do not have legacy LIDAR projects from GeoCue version prior to 2.0, you can skip this
section of the document.

Users of previous versions of GeoCue will note that the new LAS Working Segment is a dramatic
improvement over the previous restrictions placed on LIDAR Working Segments (which has to
be created via a micro-tiling scheme).

You can still create LIDAR Working Segments by creating a Project Boundary entity and using its
checklist. However, this method of processing will be deprecated in a future version of GeoCue.
We therefore strongly encourage you to drop this method of processing. The new LAS Working
Segment techniques are much more flexible and streamlined.

For forward compatibility, the old type LIDAR Working Segments can be used as a source for
populating LAS Working Segments. This means that you will be able to use the new merge tools
with projects created in version 1.7 GeoCue and earlier.
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7.7 Summary

We have presented a variety of methods of creating LAS Working Segments in this chapter. In
general, you can use any GeoCue entity creation method to generate LAS Working Segments.
Additionally, you can create an LAS Boundary and then use the LAS Boundary Checklist Step to
create point-size driven LAS Working Segments.
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8 Setting up the Project

In this section we will set up our project for the examples of the following chapters.
We will continue to use Madison (as set up in the preceding chapters) for our examples.

We will keep the previous layers we created so that you can revisit the prior examples. Turn off
all layers except the LIDAR Source layer and the Project Layer. In all of the following work we
will use the Project coordinate system unless specifically stated otherwise.

8.1 Creating the LAS Working Segments

Create a new LAS_ WORKING layer called LAS Boundary 1 in the project coordinate system. On
this layer, create an LAS Boundary called “B1” by using the placement method “MBR of Selected
Entities” with all of the LIDAR Sources selected. Your GeoCue Map View and Create Entity dialog
should resemble Figure 8-1 just prior to entity creation.
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Figure 8-1 All Sources selected just prior to LAS Boundary creation

NOTE: Pay close attention to the Entity Type in the Create Entity drop-
down selector. For many layer types, you will have a choice of several
different entity types.

After pressing the Create Entity button, you should have a rectangular LAS Boundary that
encloses your LIDAR Sources.

Select the newly created LAS Boundary into your Working Set Queue and execute the Create
Segments checklist step. Populate this dialog as in Figure 8-2 (note that we selected a Ground
Sample Distance of 1.2 meters). Create a new layer called “LAS 1” for your segments so that
they will be on a layer separate from your Boundary. Press Create Grid of Working Segments to
produce the LAS Segments.
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Entity Basze Mame: Zem Pad: -g_'y;u
B1- 4

Desired Mumber of LAS Paint: per ‘Warking Seament:  “Warking Searment Tupe:

Remove Slvers LAS 1
Sliver Threshold 25 % of Cell Size

[] Create Buffer Segments around Boundary for Processing,

Buffer "fidth:

1000000 LAS warking Segment w
Graund Sample Distance [Meters] Warking Seament Checklist:
1.20000 LAS “Working Segment w
Clip ‘#orking Segments to % orking Boundary: Create sedgments an layer:

L]

Create Gnd of \Working Segments Cancel

Figure 8-2 The LAS Segment parameters

When processing completes, your display should look the same as Figure 8-3.

Segment by simply examining the LAS Segment label.

HINT — Note that we used a naming convention of Boundary Name - #
for our LAS naming. Using the Boundary name as the prefix makes it
easy to figure out the Boundary that is associated with a particular LAS
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Figure 8-3 The LAS Boundary and LAS Working Segments

8.2 Setting Population Parameters

Select all of the newly created Segments into your Working Set. You can perform this in one of
two ways:

e Select the LAS Boundary into your Working Set and execute the optional step, Select
Associated Segments. This will add the LAS Segments associated with the Boundary into
your Selection queue and remove the Boundary from the Working Set. Simply press the
“+” button on the Working Set Queue toolbar and all of the LAS Segments will be added.

e Drag the Selection rectangle around the entire group of LAS Working Segments, LAS
Boundary and LIDAR Sources. This will select everything that has its associated layer
(V)isible and (S)electable. Now choose the Filter Selection option from the Selection tool
drop-down list (Figure 8-4). This will display a table you can use to filter the selection.
Leave only the LAS Working Segments checked in this list. Finally, press the “+” button
on the Working Set toolbar to add the selected LAS Working Segments to the Working
Set queue (this takes a lot longer to explain than it does to actually perform!).
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Figure 8-4 The Filter Selection tool

With all of the LAS Working Segments that you just created in the Working Set Queue, select
Multi-Entity mode and run the Set Population Parameters checklist step. Set your population
parameters as shown in Figure 8-5. Be certain to set your associated design file path to the
location in the GeoCue sample data of the Madison MicroStation seed file, Version 8.
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Figure 8-5 Population parameter settings
Press Set to establish the parameters.
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8.3 Populating the Working Segments

Select all of the LAS Segments into the Working Set (if you have done no operations since the
previous example, you can do this quickly by simply pressing the Restore to WS button on the
Checklist toolbar). Select the Multi-Entity mode (unless you have turned off the Single Select
mode using GeoCue options) and execute the Populate step by either dispatching or local
processing..

You can observe the population progress by setting the (F)ill option on the LAS 1 layer and using
the various options on the Symbology toolbar to observe In Progress, Pending and Complete
status.

Note- The Madison sample data set is fairly large, with several GB of data. It
will take some time to populate the segments.

You will note (if you observe processing status) that the LAS Segments first go
into a state of Pending and stay in this state for several minutes. This occurs
because the population algorithm must do some preprocessing on the LIDAR
strips. During this preprocessing time, we put the LAS Segments into a
Pending state.

8.4 Summary

We will return to the LIDAR working segments that we have created and populated in this
chapter after examining control points and reference rasters.

LIDAR 1 CuePac
GeoCue Group Inc. Page |87 22 December 2020

Copyright 2020



Ge e

Group

LIDAR 1 CuePac User Guide

9 Control Points

GeoCue has the ability to import files of control points. This version of GeoCue supports the
import of control point files in the following formats:

e Generic ASCII

e DAT/EM

e 7/llmaging

A description of the points is contained in the following table:

Point Type ASClII DAT/EM Z/I Imaging Symbol
Full Control HV HV /pc=XYZ /pt=CONTROL —
Planimetric Control H H /pc=XY /pt=CONTROL N
Vertical Control \Y, \Y, /pc=Z /pt=CONTROL V
Full Check CP CP /pc=XYZ /pt=CHECK k
Planimetric Check PCP Not /pc=XY /pt=CHECK
Supported Q
Vertical Check VCP Not /pc=Z /pt= CHECK M
Supported
Tie / Pass PP PP Not Supported P
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9.1 The Generic ASCIl Format

The ASCII format allows you to input general control points. The format is a Comma Separated
File (CSV). Thus the separator between fields can be white space, a tab or a comma. The fields
are specified in the following table:

Field 1 Field 2 Field 3 Field 4 Field 5 Field 6 Field 7 Field 8

Name Symbol X Y z Sigma X Sigma Y Sigma Z

The name must be a continuous string with no blanks or special characters. The Symbol is
defined in the table of the previous section. The coordinates of the X and Y value must be in the
same system. GeoCue simply reads in the remaining fields and stores them in the Control Point
Entity.

9.2 Loading a Control Point File
Under Setup W Utilities invoke the Import Control... command. You will be presented with the

dialog shown in Figure 9-1. We have included a sample file that is in ASCIl format so ensure the
ASCII radio button is checked.
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?
Entity Type: w Enitity Type: Entity Type:
Checklist: w Checklist: Checklist:
QK. Cancel

Figure 9-1 The Import Control dialog

Control points are placed on layers of type Photogrammetric_POINT. This point layer must be
in the coordinate system of the control points (recall that all points in a file must be in the same
coordinate system). The sample control point file provided is in geocentric WGS84 longitude,
latitude. Navigate through the browse button to the right side of Target Point Layer selection,
and create a new layer called “Control Points” and ensure that it is in GCS_WGS_1984
coordinates (Horizontal and Vertical). Figure 9-2 depicts the Import Control Points dialog just
prior to selecting the file containing the points. Note that the dialog includes drop-down
selections for Entity Type and Checklist. You will only have default selections in these drop-
downs unless you have extended GeoCue via Environment Builder.

The final step is to browse for the control point file. The sample file is in the Sample data
directory in the folder called “Control Points”. The file is named “Madison Test Points.dat” (you
will need to ensure that the “Files of Type” filter is set to “all files (*.*)). The completed dialog is
shown in Figure 9-3. Press OK to initiate the import and dismiss the dialog.
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You should now see the control points in the Map View (they will be easier to see if you turn
visibility of the LIDAR sources off). Control points are selected just like any other entity in
GeoCue. Select one of the control points and examine its properties pane. You will note that
the coordinates are stored on the main tab of the properties pane and the sigma values are
stored on the Extended Info tab.

% Import Contral Paints =

Input Settings Ig})
Control File Format Control Paint Files
[OF3=w]] Total Files: 0, Estimated Size: 0 Buytes @ hTd
(CIDAT/EM
(2 Imaging
(C) Feature Interchange
(CSY [Comma Separated Yalue)

‘Y'ou may also Drag and Drop § N . =
(s (temn Wt B e i Add Folder.. | |53 AddFiles... = Remove =  Clear

Output Paoirts Output Lines Output Polygons

Target Paint Layer: Target Line Layer: Target Palygon Layer:

Control Points
Coordinate Spstemn Coordinate System Coordinate Spstern
Horizontal: Haorizontal: Haorizontal
GCS_WGES5_1954 ?

Wertical: Wertical: Wertical
Ellipzoid [Meters) ?

Entity Type: | Photogrammetric_Paint B Eritity Type: Ertity Type:

Checklist: | Z Probe Paint w Checklist: Checklist:
oK Cancel
Figure 9-2 Selecting the WGS84 coordinate system
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Figure 9-3 The completed Import Control dialog

9.3 Navigating through Control Points

You can easily visit all of your control points by adding them to either the working set or to a
named queue.
Create a named queue called “Control Points” by:

Right-click in the tool bar area of GeoCue and check Queue 1. This is depicted in Figure 9-4.

Click the ‘Queue Manager’ button on the Queue 1 toolbar, which in turn will launch the Queue
Manager dialog (see Figure 9-5).
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Figure 9-4 Turning on a Queue

LIDAR 1 CuePac

GeoCue Group Inc. Page |9-6 22 December 2020

Copyright 2020



Ge e

Group

LIDAR 1 CuePac User Guide

Cueue 1 | i)

-
. Queue Manager

Available Queues

(TR | 5 Contpasins

izhed |Allave Owiner Transfer Subscriber Modify

L Take Ownership...

= Clone... 4}' Mew .. Delete... Apply
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Figure 9-5 Selecting "New Queue"

Clicking the ‘New’ button on the Queue Manager dialog will result in the display of the Create
New Queue dialog (Figure 9-6). Name the queue “Control Points”. If you select the Publish New
Queue option, the queue named “Control Points” will appear in the queue dropdown list of all
users and they will be able to navigate the queue.
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Figure 9-6 Create New Queue dialog

Add the control points to the Control Point queue by selecting them and pressing the “+” button
on the Control Point queue toolbar (manipulating a named queue is the same as manipulating
the Working Set Queue except that you cannot delete” items from a named queue). Recall that
you can easily select all items on a layer by selecting the layer and then the Select All Entities
tool on the legend toolbar (or the legend right-click menu).

Set the navigate mode for queues to Window Center (recall that this setting is the “?” icon
dropdown tool on the View toolbar. Now set the display to a zoom level that fits a small part of
the view. As you press the forward and back navigation buttons on the Control Points queue,
note that the Map View centers on the point. Also notice that the properties pane reflects the
metadata of the current queue member.

We will visit the control points again in the raster chapter to indicate the automatic changing of
coordinate system feature of GeoCue.

4 Remember that removing items from a queue (an operation you can perform on any queue that you
own) is markedly different from deleting items referenced by a queue.
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9.4 Control Point Summary

Unlike reference files, control points are imported into GeoCue. This means that GeoCue is
taking a snapshot of the file rather than remaining attached. Thus if you modify a control point
file after importing into GeoCue, the changes will not be reflected unless you import the file
again. You should be aware that we have not tried to add logic to GeoCue to prevent duplicate
control points (although we can if you feel this is important). Therefore we suggest having a
one-to-one relationship between control point files and layers if you will be updating the values.
Updating then is simply a matter of selecting all entities on the layer to be updated, adding them
to the Working Set, deleting them and then re-importing the file to the same layer. If you are
not concerned with updating, then you can import all files that have control points in the same
projection/datum to a single layer.

Note that you can have multiple control point layers and those layers can be any mix of
projections/datums. GeoCue reprojects all of the layers to the Map View coordinate system on-
the-fly. You can ascertain the current Map View coordinate system by hovering the mouse
pointer over the coordinate readout area at the bottom of the GeoCue frame.

NOTE — The Currently displayed coordinates in the coordinate readout are not
necessarily in the coordinate system that you established for the project. The
coordinate readout is always in the coordinate system of the currently displayed
raster(s). This is discussed in more detail in the raster chapter of this document.

NOTE — We have just started on the inclusion of Control Points (and other point
graphic capabilities) in GeoCue. You can expect to see rapid development of new
features in this area to include:

e Interactive placement
e Changing symbology and attributes of points
e Inclusion of sigma symbology that scales with sigma

e Other features as we hear from you.
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10 Reference Rasters

In this section we will add some reference raster to the project and examine clipping rasters to
the size needed for a proper display.

“Reference” data in GeoCue is treated differently from project created data in
two major ways:

e Reference data is never Write locked since the assumption is that a
reference source should not be modified. This means that multiple
projects can safely reference these data simultaneously.

e The data referenced by a Reference type entity is never deleted when
the referring entity or containing project is deleted.

A number of reference rasters have been included in the Madison data set. These reference
rasters are described in the following table.

Directory (relative to top File name(s) — Excluding Description

level data) overview and tiff world
files

DRG - NAD27-UTM-N16 Madison County A composite of 12 USGS
Composite.tif DRGs of the Madison

County project area in
NAD27 — UTM Zone 16N

DRG - NAD83-UTM-N16- NAD83-Greenbrier- Two Individual USGS DRGs
Uncropped Uncropped.TIF of the SE Madison County
project area in NADS83,
UTM Zone 16N with collars
intact. These were created
by reprojecting NAD27
DRGs

NAD83-Madison-
Uncropped.TIF
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Directory (relative to top File name(s) — Excluding Description
level data) overview and tiff world
files
DRG - NAD83-UTM-N16 Madison County A composite of 12 USGS
Composite.tif DRGs of the Madison

County project area in
NAD83 — UTM Zone 16N

DRG - NAD83-UTM-N16 Ardmore.tif Individual USGS DRGs of
the Madison County
project area in NADS83,
Farley.tif UTM Zone 16N with collars
removed. These were

Capshaw.tif

Fisk.tif created by removing the
Greenbrier.tif collars and reprojecting
NAD27 DRGs

Huntsville.tif
Jeff.tif
Madison.tif
Mason.tif
Meridianville.tif
Toney.tif
Triana.tif

NaturalVue® NaturalVue_NEAL.tifanda | A clip of NaturalVue
collection of overview and imagery that covers the
TIFF World files. project area (North-East

Alabama). This image isin
NADS3, UTM, Zone 16N

5 NaturalVue is a trademark of Earth Satellite Corporation. This image was provided for evaluation
purposes by Earth Satellite Corporation.
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10.1Raster that requires cropping

You will sometimes want to crop a raster either to remove marginalia or simply to limit the
extent of a large raster to the area of interest. In this section we will attach two USGS Digitized
Raster Graphics (DRG) files that require cropping (removal of the marginalia ‘collar’) to the
project.

NOTE — Many commands for adding and removing project information are accessed
through the Legend. There are two ways to access these commands; via the legend
right-click menu or by creating a legend toolbar. To create a legend toolbar, perform

the following steps:

e Right-click anywhere in the Legend (the pane where the layer information is
displayed)

e Grab the right-click menu and drag it to the map view (grab it by the dots that
appear at the top of the menu)

e The menu will now convert to a tool bar. You can dock the toolbar in the
Legend pane.

e To remove the toolbar, just click the “x” in the upper right corner.

¢ Madison (80302) - LIDAR Project Setup and Processing

Setup Sources Help

Vi EWF Name Description 7 = @ ‘9 q
¥ ¥ [T | Control Points Photogramn i ojoj ®j| é =
[~ 7 [ I @ LIDAR Sources LIDAR_SOL | 41| working Set
[~ ¥ 7 I | Madison GCPROE—

| Create Enti
d tyDragtu makethismenuﬂuaﬂ
#| Add Raster Reference Files

% Create Layer

Figure 10-1 Grabbing the Right-click menu
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#
=
Figure 10-2 Toolbar docked on right side of legend pane
10.1.1 Loading the Raster

Select the Import Raster command by either right-clicking in the Layer Legend or by selecting
the toolbar button from the legend toolbar (see the inset box above for instructions on creating
the legend toolbar). You will be presented with the dialog of Figure 10-3.
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 Import Raster — O *
Input Files {))
Total Files: 0, Estimated Size: 0 Bytes @ hT4

e e e = AddFolder.. | |23 AddFies.. | &9 Remove |2 Clear

Import Parameters
Import Mode: — (®) Single Target Layer (C)auto-Create Target Layers

TagetLayer  Losd Parametes

Target Layer:

Uncropped DRG Free Space
Coordinate System Entity Type: | Generic_|mported_R aster ~
Harizantal:
WADE3 S UTH zone 164 ?

Wertical Description:

Checklist: | Generic Bazter ~

2-Dimenzional ?

[J Usze Base Filename for Entity Mame

il 2 Start Cancel

Figure 10-3 Add Raster Reference Files dialog

First choose the Add ... button from the dialog. Browse to the directory where you have placed
the GeoCue 1.2 Sample Data and select the directory containing the NAD 83 DRG data with
collars (this directory was named “DRG - NAD83-UTM-N16-Uncropped” on the Sample DVD).
Select both files in the directory (Madison... and Greenbrier...).
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erOTE — Previous versions of GeoCue required that you create external overviews I
I to enhance display performance. This is no longer necessary in that GeoCue now :
I produces these automatically. i

1

Next select a layer on which to place the raster. Since we have not yet created a layer, you will
need to browse to the Create Layer... dialog via the Select... button. A Raster Reference must be
placed on a layer of type Generic_RASTER and thus the layer selection of the dialog is blank.
Create a layer of type Generic_RASTER by navigating through the Select... button on the dialog.
This reference layer must have a coordinate system of NAD 1983 UTM_Zone_ 16N Name the
layer “Uncropped DRG”.

NOTE — Rasters are two dimensional entities and hence the Vertical system in not
material. You can set this to unspecified if you desire.

Note that the Import Raster dialog includes drop-down selectors for the Entity Type and
Checklist. This is available for users who extend GeoCue via Environment Builder. If your
installation of GeoCue has not been extended, you will not be able to select in these fields.

You can optionally add a description for the raster data. Note that if you are importing more
than one entity, the same description will be applied to all.

The Raster File Settings section of the dialog allows you to set various options for the method
that will be employed in importing the raster as well as provides an option for loading only
footprints (you can load the associated rasters at a later time via the checklist that will be
attached to the imported footprints.

Select the radio button labeled Load Footprints and Raster Files, under the ‘Load Parameters’
pane. This will cause a complete load to occur after you press the Start button. Your dialog
should appear as Figure 10-4 at this point.

LIDAR 1 CuePac
GeoCue Group Inc. Page | 10-6 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

Next select the Raster Files tab of the Load Raster Parameters (under the ‘Load Parameters’
pane) section of the dialog. This will display the options depicted in Figure 10-5. The available
options and their affects are listed in Table 10-1.

Table 10-1 Raster Files options

Option Action

Reference External Files Causes GeoCue to reference the raster files at their
current location. Use this options if the files are in an
optimal display format and you will not need to
disconnect the source drive or recover the space.

Copy Files to Warehouse This option copies the raster files to the GeoCue
Warehouse associated with the selected layer. The files
are left in their original format. This option should be
used when you need to recover (or disconnect the source
drive) the source space.

Copy Files to Warehouse This option copies the raster files to the GeoCue

and Convert to TIFF Warehouse associated with the raster layer and creates
an optimal format for performance within GeoCue.
Choose this option whenever possible since it will provide
the best response.

Choose the Create Internal Overviews sub-option if the
imported rasters will be used within a tool that uses
internal overviews.

Include Metadata File This option will cause GeoCue to attach a file (located in
(XML) the same directory as the images) having the base name
of the image but an extension of XML to the Raster Entity
created during import. This option allows you to
associated an auxiliary file such as a Federal Geographic
Data Committee (FGDC) metadata file with the image.
You can ignore this option if you do not understand this
statement!
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H Irnport Raster

— O b4
Input Files |@
Total Files: 2, Estimated Size: 13.0 MB = hTi
MaDE3-Greenbrier-Uncropped. TIF | .TIF | YhacieB34Supporth Training' T raining_D ata‘Madizon - UTM 16MADRG - MADE3-UTM-N1E-Uncroppe
MAD83-Madison-Uncropped. TIF TIF | ShacieE34Supporth Training T raining_D ata‘Madison - UTH 16MADRG - MADS3-UTM-N16-Uncroppe
£ >
“'oumay alzo Drag and Drop . =
(5lles (e Wialenss Expllaes ) Add Folder.... = Remove = Clear
Import Parameters
Import Mode: () Single Target Layer () auto-Create Target Layers
Target Laver  Load Parameters
Target Layer:
Uncropped DRG Free Space
Coordinate System Entity Type: | Generic_lmported R aster ~
Horizontat Checklist: | Generic Raster ~
MaDE3 S UTH zone T6M ?
Wertical Description:
2-Dimenzional ?
[] Use Base Filename for Entity Mame
o il 2 Start Cancel
Figure 10-4 Import Raster prior to setting raster options
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Load Raster Parameters

Load Ophions Tranzparency  Compreszion

() Reference External Files Create Internal Owerviews
() Copy Files to ‘Warehouse
(®) Copy Files to Warehouse and Convert ta TIFF

[] Include Metadata File [+HL]

Figure 10-5 Raster Files tab

The Transparency tab allows you to set an RGB value that will be treated as transparent for all
images in the import. This is very useful for images such as orthos where a particular color value
(usually zero) has been used to mark invalid image areas.

The Compression tab allows you to apply JPEG compression to images that are being imported
and converted. This tab is disabled for all other import choices.

For this example, chose the options depicted in Figure 10-5 and press the Start button. The
raster import will begin. You should see two new footprints in your map view. These footprints
represent the outline of the DRGs.

Notice that the layer name in the layer legend® has a “+” sign to the left (see Figure 10-6). Click
the “+” on the main layer and sub-layers (as they expand) to fully expand the legend entry. Your
legend should resemble Figure 10-7 after you have it expanded.

6 Notice that we have set up our legend with the legend toolbar docked at the right.
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The topmost entry of the Raster layer controls the Visibility, Selectability and Labels for all sub-
layers. Thus these function the same as any layer in GeoCue. We refer to this as the Primary
layer.

Immediately under the topmost layer are two intermediate entries; one for footprints of the
rasters and the other for the raster displays themselves. We refer to this as the Intermediate
layer. This intermediate layer provides separate control over the display of the raster footprints
and the actual raster data. Notice that if you toggle the Visibility option on the footprint layer
that the footprints turn off and on. Toggling the Visibility option on the Raster entry turns
on/off all raster entities that have their visibility toggle checked. By default, the Footprint
Visibility toggle is on and the Raster Visibility is off when a new raster layer is created and when
a project is first loaded. We default to this combination to improve load performance.

The final sub-layer provides individual control of the display of each raster file that you have
associated with the top-most layer. This collection is referred to as the Raster Entities. By
default, the rasters are switched on at this level but off at the Intermediate level when a Raster
Layer is first added to a project and each time the project is opened. This improves the load
performance while allowing you to turn on the entire raster display by manipulating the single
toggle at the Intermediate level. Note that the entities at this level of a composite raster layer
behave similar to Entities rather than layers. You will note that if you select a raster entity at
this level, the Delete Layer tool disappears from the legend toolbar. To delete at this level, add
the entity(ies) to the Working Set and delete using the Working Set delete tool.

TOC-NAD_1983 UTM_Zone 16N x|
PO X GEAL DO %N IE-EE
o b Project 1 Froject boundary.. GC_PROJECT WNAD_1983 UTM.. Morth_American_1323  Ellipsoid.. Morth_Amer.. 0
& & b Control Paints Photogrammetric.. GCS_WG5_1984  WG5S_1934 Ellipsoid... WES_1984 7
o b LIDAR Sources  LIDAR flight lines LIDAR_SOURCE  WAD_1983 UTM.. Morth_Amercan_1323  Ellipsoid.. Morth_Ameri.. 14
| 7=l [y T] 8 Uncropped DRG Generic_BASTER  MAD_1983_UTM_Zon.. Morth_american_.. 2-Dimensional 2

4 | 11} |

Figure 10-6 Legend after adding Raster Layer
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Figure 10-7 Legend with Raster layer fully expanded

10.1.2 Manipulating Rasters

Raster Entities are Selected by selecting the footprint of the entity or by selecting the raster
entity in the legend (the lowest tier of a raster Composite layer) and choosing the Select Entities
tool from the legend toolbar. Thus you must have the Selectability option toggled at the
topmost layer of the raster collection (the primary layer) and the Footprints set to Visible on the

intermediate layer.

You can delete a raster by adding it to the Working Set Queue (Working Set or WSQ) and
selecting the delete button on the WSQ toolbar.

CAUTION — Pressing the delete icon on the Working Set Queue toolbar
deletes ALL items in the Working Set Queue, not just the current item. You
cannot undo a WSQ delete operation!!

Deleting a Reference type entity in GeoCue deletes the entity from the
GeoCue database but it does not delete the file that is referenced by the
entity. Thus if you delete a raster entity from a layer (or delete all of the
rasters by simply deleting the layer) the reference is removed from the

LIDAR 1 CuePac
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project but the file that you mapped through the reference is left intact. This
is the fundamental difference between Project and Reference entities.

10.1.3 Setting a Clipping Region

If you zoom in on a region between the two raster files that you have just added to the project,
you will notice a lack of continuity due to the inclusion of marginalia in the data (see Figure
10-8). GeoCue provides a mechanism to indicate a rectangular area within a raster for display.

I PROJECT: Project 1 (80257} -- ENVIRONMEMT: LIDAR Project Setup and Pracessing -- LAYOUT: [Default]_gcbuilduser

Setup Toaols Sources Products Help

TOC-NAD_T389 UTH Zone TN — “BER[ o g0 o @ A JAR-® S @l % Eao]e]an |
DB B0l BLDS ololaleac8]s #8 SuE]E a.as Eue
< h Praject 1 Project boundary. -~ Eg Warking Gy ) @ 4,—6 L jl
7 @ [y Contol Points Bl h — . Sy
@ h LIDAR Sources  LIDAR flight lines E E
+ b 0 # unciopped DRG Gene A
& NADS3-Greenbrer-Uncropped TIF G o
& NADE3-Madizon-Uncropped. TIF G o
« h LA Boundary 1 . I%
« -
Propetties =01 X

Sustemn

Figure 10-8 Break in raster due to marginalia
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Turn off the display of all entities except the left raster (“Greenbrier”). Fit the left raster to the
display (you can do this by selecting the left raster and click Fit Selected Entities on the view
toolbar.

Select the left raster in the Legend and click Raster Properties in the Legend toolbar (or right-
click the raster entry in the legend and select Raster Properties from the right-click menu). You
will see the dialog of Figure 10-9. Note that you can change the Name of the raster as well as
the description. Recall that the name of an entity is the value that is displayed for the entity
when you enable Labels in the legend. The Layer and Coordinate System are displayed for
reference — these values cannot be changed.

HINT — You can quickly locate the corresponding entry in the legend for a raster
by selecting the raster in the map view (remember, you have to select a raster
by selecting its footprint) and then right-clicking. One of the right-click menu
options will be Select in Legend. Left-click this option and the corresponding
entry in the Legend will be selected (you may need to scroll the legend or
expand the corresponding raster entry to see the legend entry).
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Raster Properties
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Figure 10-9 Raster Properties dialog

There are two methods of defining a clipping rectangle for the raster. The first method is to
‘drag’ a rectangle over the raster. Make sure the radio button is selected for Define by Digitizing
Rectangle and press the Define button. Drag a rectangle over the raster by pressing and holding
the left mouse button over the point of origin of your rectangle then, while continuing to hold
down the left mouse button, drag the cursor to the point of termination of your rectangle.
When you release the left mouse button, the rectangle (and hence clipping region) will be
defined. You should see the raster clip to your newly defined rectangle.

For a large raster such as the DRG on which we are working, dragging a rectangle over the entire
raster does not provide sufficient accuracy. If you magnify the display then you cannot drag the
rectangle to the opposite corner. For these situations we have provided a precision point
selection.

Zoom in on the upper right corner such that you can easily discern the corner edge of
marginalia. Set the radio button selection in the Raster Properties dialog to Define by Manually
Entering Extents. This option allows you to key-in the coordinates of the clipping region. We are

LIDAR 1 CuePac
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adding to most dialogs in GeoCue that permit key-ins of values a digitize point selector facility.
This is indicated by the presence of a “+” button next to the key-in field (see Figure 10-10).
When this button is present, you can press the button and then digitize the value by moving the
cursor to the location of the desired point and clicking the left mouse button.

Clipping Rectangle

Digitize Key- (") Define by Digitizing Fectangle
in activator (®:Define by Manually E ntering E xtents
s "
+ L. 1] 0| [Meter]
+| L. ] 0 [keter]

Figure 10-10 Digitize Key-in indicator

Try this feature now by digitizing the upper left corner of the raster, using view commands to
zoom in on the lower right corner and digitize that corner. When you entered the two sets of
coordinates, press the Define button to create the clipping boundary.

If you are not satisfied with the clipping boundary that you create, press Remove to restore the
original boundary and perform the operation again.

When you have completed this for both rasters, you should be able to reduce the boundary
discontinuity to a minimum (the quality of the join is, of course, a function of the quality of the
geocoding of the original rasters).

10.2Deleting Reference Rasters

Delete individual rasters the same as you would any other GeoCue entity. Select the raster
(recall that you select rasters by selecting their footprints) and add the entity to the Working Set
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Queue. Select the delete icon from the Working Set Queue toolbar and click Yes in response to
the confirmation dialog.

You can also delete the top-level raster layer by selecting the layer and then choosing the Delete
Selected Layer command from either the legend toolbar or from the legend right-click menu.

10.3Mixed Projection Rasters

While GeoCue supports the mixing of any combination of projections and datums in the same
project, there is a restriction that all data entities on the same layer must be in the same
projection/datum. Recall that the Primary Layer of a raster composite is considered the layer.
Therefore, all rasters within a raster composite must be in the same projection/datum.

GeoCue reprojects vector data on-the-fly. Therefore, any combination of multiple layers of
vector data will properly display, regardless of the projection/datum of the individual layers.

GeoCue does not reproject raster data. Therefore, the Map Display automatically turns off the
display of raster layers that are in a horizontal project that is different from the Active Map
Coordinate System. You will see a red “X” icon on raster layers that are not currently being
displayed. Hover the mouse over the icon to view a message on the reason for the non-display.

10.4Experimenting with a Mixed Raster Project

In this section we will load up a composite DRG in two different coordinate systems and observe
the behavior.

Remove the raster layers that you have added to the project in this section by selecting the
primary layer (recall that this is the top level of a multi-tier raster layer) and press the Delete
Layer tool on the legend toolbar (or right-click the layer you wish to delete and select Delete
Layer from the right-click menu).
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Add the NAD 27 DRG to the project by choosing the Add Raster Reference Layer from the legend
toolbar. You will need to create a layer in the appropriate coordinate system. Browse to the
NAD 27 DRG folder in your Sample Data direction and load the file called “Madison County
Composite.tif” (it should be the only .tif file in the folder). Remember that raster files are
loaded in the “Off” state by default to improve load performance.

Repeat the steps above but this time create a raster reference layer in NAD 83, UTM Zone 16N.
Browse to the NAD 83 DRG folder of sample data and load the file called Madison Country
Composite.tif (there are also individual DRGs in this folder). At this point you should have two
new raster reference layers, one in NAD27 and the other in NADS83.

Delete any control point layers that you might have added in the previous sections and import
the control point file called Huntsville Airport.txt from the Control Point directory of the sample
data. This file is in WGS84 Geographic and thus must be imported to a Layer of type
Photogrammetric_POINT in WGS84 coordinates. Name this new layer HSV Airport Control.

IM

Create a named queue called “Control” and add the points that you just imported (there should
be 4 members in the set). Set the queue navigation mode to Window Center. If the HSV Airport
Control is not above the two DRG layers, move it above these raster layers by selecting it in the
legend and pressing the “Up” tool in the legend toolbar.

Now navigate to the first control point in the Control queue by pressing the “Start of Queue”
button on the named queue toolbar. Expand both DRG layers in the legend such that you have
access to the raster control on the Intermediate Layer. Turn on the NAD 83 DRG rasters
(depicted in Figure 16-10). Zoom the display to a suitable viewing magnification. You should
see a control point superimposed over the end of a runway symbol (if the symbol is difficult to
see, you can enlarge it via the Layer Properties, accessed by selecting the layer and then pressing
the Layer Properties tool).
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Figure 10-11 Manipulating the Legend

Now turn on the raster layer on the Intermediate layer of the NAD 27 DRG and set the current
Map Coordinate System to this layer by pressing the Set Active Map Coordinate System tool on
the legend toolbar. Note that the NAD83 DRG raster layer has been automatically turned off.
The control point is still superimposed in the correct location.

Thus you can see that as long as you place entities on layers in the correct coordinate system
GeoCue automatically manages the correct superimpositions.

NOTE — As you navigate through the 4 Huntsville Airport control points, you may

notice that ong of the points does not appear over the end of a runway. This is
because one of theT s has been extended since the DRGs were last
updated. We will see this whe Raster on yrthos made from the LIDAR

data.
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11 General Notes about Rasters and GeoCue

The GeoCue Client Map View is based on the ESRI MapObjects software development kit
(GeoCue Server is not). There are several restrictions in the most recent release of MapObjects
(Version 2.4) that relate to the processing of raster data. Some of these restrictions we accept
in GeoCue client and others we have worked around. It is important that you understand the
management of raster data in GeoCue so that you can plan projects accordingly and appreciate
some of the display behaviors of the system.

11.1GeoCue does not Support Raster Reprojection

While GeoCue fully supports on-the-fly coordinate system reprojection for point, line and
polygon (in general, vector) data, it does not support the transform of coordinate systems for
raster data.

We handle this limitation by automatically turning off raster layers whose horizontal coordinate
system does not match the Active Map Coordinate System

It is important to note that vectors whose Visibility toggle is set will always display and will be
automatically projected to the coordinate system of the Map Display.

11.2Tiled TIFF, External Overviews

The optimal raster format for rapid display in GeoCue is tiled TIFF (Tagged Image File Format)
with external image pyramids (also called overviews, reduced resolutions data sets, resolution
layers or R Sets).

For internally generated raster data such as the LIDAR Orthos generated in LIDAR 1 CuePac, we
automatically create these overviews.
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For reference rasters, you can generate the overviews during import by selecting the Import
Files to Warehouse (Convert to TIFF) option. This option will optimize raster files by converting
them to TIFF and generating external overviews.

GeoCue supports either GoeTIFF packets in the raster file (in which case a TIFF World File, tfw) is
not required or external TIFF World Files. Make sure that the tfw is appropriately scaled for
each reduction in resolution (multiply the scale values by a factor of two for each factor of two
reduction in scale).

When you add an external reference raster to GeoCue, we examine the directory to see if
overviews are present. If so, they are mapped into the files collection of the raster entity. Thus
you can tell if overviews are in use by examining the files collection.

Note that you can freely mix and match reference rasters on the same layer with the only
restriction being that the layer must be in the exact coordinate system of the rasters and that all
rasters that are to reside on the same layer must be in the same coordinate system.

WARNING — GeoCue is not intended to be a precision mapping system. You should
never use coordinates derived from GeoCue for precision purposes.

WARNING — Our experience shows that USGS Digitized Paper Quad sheets are fairly
inaccurate. The primary cause of this inaccuracy is rotation of the raster with respect
to the grid. You can expect to see seams between DRGs as a result of this.

We strongly recommend against using scanned quad sheets for deriving
coordinates!!!
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11.3Collections of Raster vs. Single Rasters

As you saw in the previous sections, GeoCue can manage multiple raster entities on a single
composite layer. In addition, GeoCue provides separated control over footprints and the actual
rasters. One of our primary design considerations in treating rasters in this manner was to allow
them to participate in computational geometry operations. This means that you can, for
example, select a raster and compute its intersection with a LIDAR strip.

Because of the granularity that we provide, the decision of using a single raster that comprises a
mosaic of rasters or the individual rasters becomes one of operational efficiency.

We have tried to summarize the considerations in the table below (we are considering how you

build up a single collection):

Collection Type

Tiled?

Overviews?

Pros

Cons

Separate Rasters

Y

Can individually
turn off and on
subsections

Slower display
than a single
tiled image with
overviews

Slow panning

Slow Zooming,
Slow Panning
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Collection Type

Tiled? Overviews?

Pros

Cons

Single
Composite

Y Y

Fastest display

Cannot control
turning off and
on individual
sections

Cannot build
hybrid images
(different types
and resolutions
on the same
composite layer

Slow panning

Slowest
configuration.
Use only with
sparse files such
as DRG

You can see from the table above that a single composite with tiled overviews provides the
fastest display (and it is typically even faster if the imagery is compressed). This is the best
choice if you are simply using the imagery for a backdrop (such as DRG or low resolution satellite

imagery).

Reprojection
Cutting out Regions of Interest
Cropping the collars from DRGs

Many other related operations

NOTE — We highly recommend Global Mapper (www.globalmapper.com) as a

general purpose tool for preparing imagery for use in GeoCue. This tool is less
than USD 400 and can perform most of the operations you will want for raster
preparation including:
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12 LIDAR’ Orthos

The ability to generate and display “LIDAR Orthos” is a powerful capability in LIDAR 1 CuePac.
Using this feature, you can generate a wide variety of images based on LIDAR source data. We
will first generate a synoptic coverage data set and then discuss some of the other uses of this
feature. The steps used in creating the LIDAR orthos are the same — it is a change in the image
generation parameters that produces data useable for different purposes.

12.1Synoptic Coverage

You can generate a set of LIDAR ortho coverage images immediately after populating working
segments. The steps are:

e Create LIDAR Ortho Entities
e Define the ortho image parameters

e Generate the orthos

12.1.1 Creating the Ortho Entities

Ortho Entities can be created at any time; however, they cannot be generated until the LAS
working segments have been populated. Thus you can proceed with the LIDAR Ortho definitions
while the population of working segments is in-progress.

The first step is to create a layer on which to place the LIDAR Orthos. Create a new layer with
the parameters set as they appear in Figure 12-1. It is useful to include generation information
on the layer name or description if you intend to generate a variety of image layers. Note that

7 While we describe LIDAR Orthos in this section, you can, in fact, use the LIDAR Ortho facility to generate
orthos from any elevation source that can be converted to LAS format.

LIDAR 1 CuePac
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you can always change this later through the Layer Properties dialog. Note that the layer must
be in the same coordinate system as the LIDAR point data (NAD_1983 UTM_Zone_16N for our
sample project).

NOTE - LIDAR Derived Raster Coordinate Systems:

LIDAR Ortho Layers must be in the same Horizontal Coordinate system as the
Working Segment layer from which the raster will be generated. The Vertical
coordinate system should be set to Vertical coordinate system of the
LAS_WORKING layer from which the ortho will be generated.

D Create Layer x

=

M arne:

LID&R 1.75 m Orthos
Description:

Laver Type: (@ Standard (WS
LIDAR Ortho RASTER v

Coordinate System

ﬁ Elect Loordinate gystem. |

Harizantal:
MADES / UTH zone 16M ?
Vertical:
2-Dimenzional ?
Warehouse Path:

WA M O-E M T G eoCueShareh G eoCuehivf arehousze e

kultiple Layer Creation
[] Create Multiple Layers S ample Layer Mame:

MHurnber af Lapers:

(1] Cancel

Figure 12-1 LIDAR Ortho Layer

Select the newly created layer and then invoke the Create New Entity command from either the
Layer right-click menu or the Legend toolbar. Populate this dialog as depicted in Figure 12-2.
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Note that we have placed a “-“after the entity name because the command we are about to use
will create a collection of entities. These entities will automatically be named by appending an
incrementing integer to the specified Entity Name. Note that the selected placement method is
Place Grid of Entities. The Entity type and checklist defaulted to the correct values based on the
layer selection at the time you invoked the Create New Entity command. Verify that your
settings for these valued agree with those of Figure 12-2.

* Create Entity b
ZeI0 (G

E rtity M ame: Fad )

LO 1.75m - 4

Entity Descrption:

1.75m Fan LIDAR Orthos
Target Layer:

LIDAR 1.75 m Orthos Select...
Entity Type:

Checklist;

Placement Options
Flacement Method:

Place Grid of Entities

Drefine Grid...

Multi-Create Mode
Autolncrernent Entity Mame
[] &dd Created Entities to Queue;

=l =

=

Create Entity

Cloze

Figure 12-2 Create Entity dialog just prior to Define Grid...
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Press the Define Grid... button on the Create Entity dialog. You will be presented with the dialog
of Figure 12-3. This Entity placement method allows you to easily create an array of entities of a
specified size.

We need to define the size of each of the LIDAR ortho tiles. There are several considerations
when making this choice:

e  What level of granularity would you like in your ability to turn the display of images off
and on? This is a compromise. If you do not care about this granularity, simply make a
single LIDAR ortho to cover the entire project. If, however, you would like to compare
the LIDAR raster to other rasters (which must be in the same coordinate system if you
are going to simultaneously display them), then base the granularity on this decision.

e Asecond consideration is display performance. Although we use very efficient
algorithms in the display of LIDAR Orthos (namely tiling and image overviews), the more
images involved in a layer update, the longer the update will take. This argues against a
very high level of granularity.

For this practice session, we will make a quick grid of Orthos two wide and 12 high that exactly
fit our LAS Boundary. Set your grid parameters as depicted in Figure 12-3. You can press the
Preview button to view the planned entities.
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* Grid Parameters >
Grid Estent Ig.gl
() Cover Selected Palygon(s)
() Fived Murber of Rows and Columing &
(®) Fit Fows and Columns to Selected Polygan +
A s Colurnns:
MNurn Tiles: 12 2 L ' [Meter)
[] Clip to Selected Palygon Paint:
R Sli
FIneE S Tile Parameters
i b 4 i . .
sliver Thieshold oftellSize (@) Set size to MBR of Selected Entities |+ 2
(I Kewin Tile Dimensions
and B atation Y Y [eter]
[ ] Rotate Grid Tl Sy
£ Angle: [Degrees) Harizonal: “ertical:
Overedge
At Fit Preview Grid u J
Total Tiles: 24 Create Entities Cancel

Figure 12-3 Grid Parameters dialog

Note — If you have not selected a polygon to which the entities can be fitted, you will receive the
warning depicted in Figure 12-4. Simply reselect the LAS Boundary and press Preview again.
Press Create Entities to dismiss the Gridder and create the defined entities.

Irvealid Pararmeter Error >
Your current settings require that you select a single polygon entity to
be used for requested operation,
]
Figure 12-4 Gridder error when no polygon is selected
LIDAR 1 CuePac
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At this point, the dialog should dismiss and the new entities should be displayed (Figure 12-5).
You have now created the LIDAR Ortho entities. You can inspect these entities by selecting

them (one at a time) and viewing their properties in the Property Pane.

transparency is supported for polygonal images.

NOTE: As of GeoCue version 2.0, you can create images of any shape. Full

$ PROJECT: Project1(80257) - ENVIRONMENT: LIDAR Project Setup and Pracessing - LAYOUT: [Default]_gebuilduser

Click to single: select tem or drag rectangle to mult-select entiies 55,1245 3,843,007 43 (Meter) | |[1: 285671 | 1N

- o x
Tools Sources Praducts Help
.TEIE-NADJHELUTM,ZnnE,‘\gN& oo ‘_ on Q@ 9 @07 -8 JAM-& D@l ﬂ =0 == :heck\m-unmghu. — _On X
i sl X85 8 - T : = FER 2
.z - cPeocBe B guE]s iaoaz Eus z :"m
v Project 1 Preject bounday defined | B B o tocessing | Uiiies
g Hlxl m[[E @O 171 (1) (€ [ [ ) D1 (4 [ 2 of B8 5] | 3 §5 Control Points D) Neame: L0175m 0002
GOR DolPains ]
Y| mm
s LIDAF fght e = [0 10 SetImage Parameters 0
vEh Gensic 5| % |lD 20 sencoteInege 0
3 B 145 Boundary 1 | ©
SR HH
vk = | R
SN 3 Applanis Traiector file & =)
v ) afo| i
B8 B DI DR TSmOt LDAR, g o
&l
« * [}
Praperties -Dex >
General Mane: L0 1.75m - 0002 b
Eo
Systern [ Neme L0 1.7%m - 0002 &
e LE 1.75m Pan LIDAR 0 dq | 3
Eniity Type LIDAR Oitho_Raster
CAmnotaion | Layer Name LDAR 1.75 mOrthos. Checklis 5tep Detais —oex
Distance o Primaiy Rastes Fi Wit | Managenent | 07105 | riaes
Raster | Numberof Dverviens  No Primany Raster il Step: Set Image Paramelers
Centrid (< 2) 52395219, 38752
NumberVetices 4
Area 164447957 51 e
< ol ‘ ol

Figure 12-5 The newly created LIDAR Ortho grid with one in the Working Set

LIDAR 1 CuePac
GeoCue Group Inc. Page | 12-6

Copyright 2020

22 December 2020



Ge e

Group

LIDAR 1 CuePac User Guide

12.1.2

An Overview of Ortho Generation Parameters

Now that the coverage area of each ortho has been defined, the next step is to set the image

generation parameters.

GeoCue LIDAR 1 allows you to define separate parameters for each

ortho. We will demonstrate generating the same parameters for all orthos and note how you

can set these individually.

Select all of the ortho entities into the Working Set queue (remember, the easy way to do this is
to select the top-most layer of the Ortho group and choose Add Layer Entities to Working Set
from the Legend command). You should see a checklist display as in Figure 12-6.

Checkligt - LIDAR Otho

0]

B2 20806080 9

IItilitigs

1] 2 |D Generate Image

Mame; LO 1.75m - 0002

Setup image parameters,

] Generate artho imaage fram LIDAR.

Checklist - LIDAR Otho

- 0 x|

22 20068000 4

Processing |: ltilties

O M anage Caches

Mame:; LO 1.75m - 0002

Description

1] Alloves users copy working zegment files locally.

Figure 12-6 LIDAR Ortho checklist
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Select the Set Image Parameters checklist step, press the Multi-Entity mode and press the In-
Progress state button. You should be presented with the Set Image Generation Parameters
dialog as shown in Figure 12-7.

i Setlmage Generation Pararneters — X

General  Filtering  Intensity  Fil Caolors— File -

Select Source LAS Waorking Layers:

zcriph 7 |Harizantal Coardinate System
[ | LAS LaS WwWORKIMNG MAD_1333 UTM_Zone 1E6M
[~ | LAS Boundary 1 Las_WOREING MAD_1983 UTM_Fone_16M
[~ | Las1 LAS_WORKIMNG WaD_19233 UTM_Zone_16M
Geometrc Parameters Rasterization Method

Pinel Size:  Unit: Baze/Height: Baze Elev:  Unit: | .

nsertion w
1.000| | Meters

Automatic Baze Elev Fill Single Fixel Gaps

Image Tupe

Feature File
Girayscale ™ Modulate with Intensity Mone [use previous assignment) w
Returns: Adjust Intensities
All w Automatic [per image) e

Cancel

Figure 12-7 Set Image Generation Parameters (General Tab)

This dialog is extensive and provides you the flexibility to generate images in numerous formats.
Each Tab of the dialog is addressed in the following subsections. Note that the particular set of
tabs displayed for any given instance of this dialog is a function of the image type selected. We
will get back to our project in a moment.
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12.1.2.1 General Tab

Option Effect

Selected
Source LAS
Layers

Select the layer or layers from which you want the LIDAR data sourced
(this must be of type LAS_WORKING)

Geometric Pixel Size: As a rule of thumb, a value approximately 1.25 times the
Parameters LIDAR Average Ground Sample Distance is a reasonable choice for
Insertion images. For Interpolated images, a value approximately
equal to your LIDAR data GSD or even slightly smaller can be used.

Base to Height Ratio (enabled when creating stereo pairs): determines
the stereo exaggeration of the generated image. The larger this value,
the greater the apparent stereo effect. As a rule of thumb, use small
values (say around 0.3) in regions of moderate to high terrain relief
and use larger values (0.6 and above) where you want to exaggerate
stereo relief in relatively flat areas. There is a trade-off in setting this
value. Small values of Base to Height Ratio yield higher quality images
but lower stereo exaggeration. The greater you make this value, the
more the stereo exaggeration but the more you will notice image
degradation, particularly in areas of discontinuous changes in
elevation such as the edges of tall buildings.

Base Elevation (enabled when creating stereo pairs): should be set to
the approximate average elevation of the project area.

Unit: is completed automatically based on the current coordinate
system.

Image Type Image Type: determines the type of output image (Grayscale or color)
and the settings associated with the choice. You can produce LIDAR
orthos of type Grayscale, Elevation, Class, or Source ID and Delta Z
Note that the type of image selected controls what combination of
tabs are displayed. These various image types are discussed in the
following sections.
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Option Effect

Selecting this option causes the Image Generator
Modulate Using  to “modulate” the color with the value of the
Intensity LIDAR intensity return. This option tends to

enhance features within a classification image.

This option allows you to filter the LIDAR points by
return number. Additional options are available
via the Filtering tab. See section 12.1.2.2.3below
for a complete description of filtering by return.

Returns

Off: Selecting this option means no adjustment
will be made to the intensities.

Automatic: Selecting this option means the
intensity of the image will automatically be
adjusted based on a % clip algorithm.

Manual: This allows you to map the LIDAR

Adjust Intensity intensity data to the generated LIDAR ortho
dynamic range (which is 0 to 255 in this version of
GeoCue LIDAR 1 CuePac). For example, if you
knew your LIDAR project intensity data ranged
from a low value of 128 to a high value of 713,
then you would set these as the Black Point and
White Point values, respectively.

Select the Intensity tab to adjust intensities.

Rasterization Insertion: Images are created by gridding the image area into square
Method regions, sized according to the selected pixel size. LIDAR points are
read and inserted into the appropriate pixel location corresponding to
their x, y coordinate. If more than one LIDAR point maps to the same
pixel, classification priority is used to determine which LIDAR point to
use for the pixel. Classification priority can be set in PointVue. If
classification priorities are the same, the point with the higher z-value
is inserted.

LIDAR 1 CuePac
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Option Effect

Fill Single Pixel Gaps: Select this option to fill intensity gaps of 1 pixel in
the output image. This option is disabled when the use Interpolation
option is selected.

Interpolation: Using multiple LIDAR points to choose the intensity,
can provide a better quality image with less jaggedness. When
checked, three nearby LIDAR points are used for each pixel to
interpolate an intensity value. This option also allows more detailed
images to be created by allowing smaller pixel sizes to be selected
without resulting in a large number of voids (gaps) in the

image. Without interpolation, filling of these voids is limited to one
pixel. With interpolation, the maximum area to be filled is specified as
an input on the dialog.

Max Area: setting of 16 square-meters, for example, would mean that
a 4m x 4m area (or 8x2, etc.) without LIDAR returns would still be
filled.

Interpolation does require a significant amount of computation and
memory. As such, the following are suggested guidelines:

1) Use interpolation only when the desired pixel size is the same or
smaller than the nominal LIDAR point spacing. Typically, a pixel size of
1/2 the LIDAR spacing provides the most benefit.

2) Limit the image dimensions such that an image covers no more than
5,000 LIDAR points in a single dimension. So, using the pixel size
recommendation given in 1), images of up to 10,000 x 10,000 pixels
will be created.

As an illustration, assume your LIDAR working segments are such that
the LIDAR points are spaced about every 3 feet. Using the above
guidelines, the following settings might be selected (with interpolation
enabled):

® Pixel size = 1.5 feet

¢ Images sized 15,000 by 15,000 feet.

LIDAR 1 CuePac
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Option Effect

e Max Area = 20 sqg-ft

The ‘Max Area’ setting is something of an aesthetic choice. Larger
areas mean fewer voids in the imagery. If the LIDAR points have
relatively uniform spacing, setting ‘Max Area’ to the square of 2-3
times the point spacing will typically result in few voids. For the given
example, the 'Max Area' was calculated as: (3 * 1.5 ft)2 = 20 sq-ft.

Feature File This allows you to associate a file for storing vectors associated with
the image tiles. This is primarily used for LIDAR Stereo operations. If
you were going to use the LIDAR Orthos for heads-up digitizing you
could use this option to assign a vector file to the ortho.

The Rasterization Method controls whether the image values are determined by an insertion
type algorithm, or by triangulating an underlying surface and performing interpolation to
determine the image values. When Insertion is selected, a checkbox is available that allows the
option of filling single-pixel voids by selected a value for the void pixel, based on its neighbors.
For interpolation, the Max Area parameter controls the maximum triangle area that will be
used, which determines how voids are generated when using interpolation. Refer to the on-line
help manual for a detailed description of how to set these parameters. See the information
below on the Fill Color tab for details of voids.

12.1.2.2 Filtering Tab

The Filtering tab provides several ways to control which LIDAR points will be used to generate a
LIDAR ortho image. A point’s classification, source ID, return type, and/or point type (per LAS
1.1 specification) can be used to include or exclude a particular point. Filtering using these
characteristics applies to all LIDAR ortho image types. The Filtering tab is shown in Figure 12-8,
below.
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General Intensity  Fill Colors File =
Select LIDAR Clazzes to Include Select Sources to Include
Inelude All Clazses Edit Rows... Inciude All Sources Edit Pz
Include  Cla Marne Calar Pri Include Saurce D Caolar Proa
b 0 | Unclazsified : 1901901 (1 » 3 - 204,81, 81 1
1 | Default : 285, 286,2 | 24 4 |:| a1, 204, 143 1
2 | Ground : 190,170.9 | 25 ] - 204,81, 204 1
3 | LowVegetatio [T 126,170.1 [ 25 & |:| 143, 204, 71 1
4 | Mediumeget ] 141.190,1 | 25 7 - a1.81. 204 1
5 | HighWegetatio [ | 163.220.1 [ 25 A 0 2n4 147 11
ildi 190.100,1 | 25 . .
& | Buildings li Y Filter by Point Type
Select LIDAR Betums ba Include ] Synthetic [ Key-paint ] Witkheld [ Overlap
All e Alzo Include :
Clasz Mames, Colors, and Priorties Source Colors and Prionties
Load... Save... Load. . Save. . Reset
Set Cancel

Figure 12-8 Filtering Tab

12.1.2.2.1 Filtering by Class

If your LIDAR data has been classified, you may want to make orthos only from a single class,
such as ground, or perhaps from only a subset of the available classes. To do this, uncheck
Include All Classes, and ensure that only the row or rows you want included in your orthos are
checked.

If this is the first invocation of the Set Image Generation Parameters dialog for this project, the
list of classes shown is your default class map. Otherwise, the class map is the last saved on this
group of entities. Saving class map information is described in section 12.1.2.2.5 below.

If your selected image type is Color by Classification (see General tab), the displayed colors and
priorities will be used to create the ortho images. If Module with Intensity (General tab) was
selected, the hue will match that of the displayed color, but the intensity will be from the LIDAR
data. Otherwise the colors in the image will match exactly those shown in the class map table.
Priority value is applicable only when Insertion is chosen as the rasterization method. If LIDAR

LIDAR 1 CuePac
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points from different classes are contained in a single pixel, the priority value determines the
class assigned to the pixel, and hence its color.

12.1.2.2.2 Filtering by Source ID

Recall that you can assign strip numbers when you importing strips. In LIDAR 1 CuePac, strips
can be identified by a strip number or source ID. If you want to make an ortho or orthos that
only include data from specific strips, uncheck Include All Sources, then check only those source
IDs in which you are interested.

12.1.2.2.3 Filtering by Return Type

LIDAR points can be filtered by Returns (All, First, Last, Single, First of Many, Last of Many,
Checked Only). Return selection can be made via this tab, or from the General tab. However, if
you want to select Checked Only or if you want additional returns to be included in your
selection, you must use the Filtering tab to check the desired returns.

Returns to Use:

Selected Return Effect

All No filtering. Uses all returns.

First Uses first returns, this includes any return with a return number of 1.
Last Uses the last return of a group. Also includes single returns.

Single Uses only "one-of-one" type returns.

First of Many Same as First except single returns are excluded.

Last of Many Same as Last except single returns are excluded.

Checked Only Includes those returns specified by the checked boxes

LIDAR 1 CuePac
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12.1.2.2.4 Filtering by Point Type

LAS Specification version 1.1 introduced three attribute flags that can be used to specify special
characteristics of a LAS point. As of September 2005 this feature has not been implemented in
TerraSolid products. This filter should only be used if you are certain that your LAS generating
software has correctly set these attributes.

12.1.2.2.5 Loading and Saving Class Settings

The Filtering tab displays a map of the relationships between class numbers, names, colors, and
priority values. You may change Name, Color, or Priority for a class or set of classes to match
your company’s or customer’s preferred assignments. Simply click in the desired field and begin
typing. Clicking Set saves those settings only on the entities in the working set when the Set
Image Generation Parameters command was started. Use Save if you want to create a ‘Named
Class Map’ which can be easily restored later by clicking Load. To save, in the Class Names,
Colors, and Priorities group box, click Save (see Figure 12-9) and either type a new name, or
select from the available names if you want to overwrite an existing named class map.

* Save Class Map x
Claz=s Map Mame: @
Ground Onld e

[] Usze as System Default

k. Cancel

Figure 12-9 Save Class Map Dialog

To load a class map, in the Class Names, Colors, and Priorities group box, click Load (see Figure
12-10), select a row in the list of available class maps, and then click Set.
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T Load Class Map — O *

Available Clazs Map List:

Imlujn,,di RepositoryMa
t [ ] | Userd System [read only | _SYSDEF_U
System [read only | SYSDEF_
] | Graund Only grbuilduzer _USERDEF_ OJ
[] | LIDAR 1 Default Clage Map | System [read only | _SvSDEF_LI
[] | LAS 1.1/2/3 Class Map System [read onlp | _SYSDEF_L
Set Close

Figure 12-10 Load Class Map Dialog

On both the Load and Save dialogs, you can choose to set any Named Class Map as the current
GeoCue default. This means that all new projects created in GeoCue will default to using this
class map.

Loading and saving Named Class Maps is new in GeoCue Version 5. In previous versions, a single
‘System Class Map’ was used, modifiable only through PointVue. When you install GeoCue 5.0,
those existing settings are imported into a class map called “User 17, which is set as your initial
default class map. A GeoCue default class map is also provided and is named “LIDAR 1 Default
Class Map”. Its class numbers and names match those in the LAS 1.1 specification. This class
map cannot be overwritten.

12.1.2.2.6 Loading and Saving Source ID Settings

A unique set of twelve colors are used to represent different source IDs. These colors are evenly
spaced around the color wheel and repeat the cycle for every twelve source IDs imported.
There is no default source ID to color mapping since GeoCue assigns the first unique color to the
lowest source number and continues assigning colors in a modulo fashion thereafter. You can
however define and save your own color assignments, as well as source priority values, called
Source ID maps. Note that priority is only applicable for images generated via the Insertion
algorithm. See section 12.1.2.5 for details about source priority.
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To change color or priority, click the row, and Color or Priority column and enter your desired
new value. Clicking Set on the Filtering tab only saves your changes on the entities that were in
the working set queue when you started the Set Image Generation Parameters command. To
save these changes as a ‘Name Source ID Map’ for use on other entities or in other projects,
click the Save button in the Source Colors and Priorities group box (see Figure 12-11) and either
type a new name, or select from the available names if you want to overwrite an existing named
source map.

* Save Source ID Map x
Source D Map Mame: @
badizon Source ID assighments) w

Qg Cancel

Figure 12-11 Save Source ID Map Dialog

To Load a named source map, click Load in the Source Colors and Priorities group box (see Figure
12-12), select a source map, and click Set.

* Load Source ID Map — O >

Awailable Source D Map List: = @ @

M ame ARE epostaryf

. Madizon Source D assignments gebuilduser | _USERDEF | [
Set Cloge

Figure 12-12 Load Source ID Map Dialog
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12.1.2.2.7 Editing Multiple Rows of Class or Source ID Settings

If you have one or more rows selected, the Edit Rows... button is enabled. Selecting Edit Rows...
causes the Edit Selected Rows form to display:

Edit Selected Rowws — O >

[] Change priorities

ok

Cancel

The Edit Selected Rows form allows you to optionally change (via the checkboxes) the color
and/or display priority of one or more rows that you have selected. Setting a color to
transparent effectively turns off that source in the display.

12.1.2.3 Intensity Tab

Intensities can be adjusted by 2 methods - Automatic, Manual, or you can select Off for no
adjustment.

LIDAR 1 CuePac
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: Set lmage Generation Parameters — *
General  Fitering | Intensity Fill Colors ~ File @
Adiust LIDAR Intensities
Adust Intensities Automatic [per image] w
White: Black:  Bright %Clip Dark ZClip Gamma:
20 20 1.0
Hiztogram
i Dizplay Max Dizplay
Get Histogram
Set Cancel
Figure 12-13 Set Image Generation Parameters (Intensity Tab)
Option Effect
The image will automatically be adjusted based on a % clip algorithm.
Automatic The algorithm works by setting a small percentage of the brightest and
darkest intensities to 255 and O, respectively, then scaling the remaining
values to cover the full display range of the monitor.
This allows you to map the LIDAR intensity data to the generated LIDAR
ortho dynamic range (which is 0 to 255 in this version of GeoCue LIDAR 1
CuePac). For example, if you knew your LIDAR project intensity data
Manual ranged from a low value of 128 to a high value of 713, then you would
set these as the Black Point and White Point values, respectively. The
generation algorithm will then map this input range of values to the
generation range of 0 to 255 using a linear mapping curve.

LIDAR 1 CuePac
GeoCue Group Inc.

Copyright 2020

Page |12-19

22 December 2020




Ge e )
Group LIDAR 1 CuePac User Guide

Option Effect

No adjustment will be made to the intensities. This means intensities are
used directly from the file for setting the image pixel values. Since the
images being created are 8-bit grayscale (or 24-bit color), any intensity in
the LAS file greater than 255 will be set to 255.

Off

12.1.2.4 Elevation Tab

If you select Color by Elevation as your Image Type (see General tab) you can select specific
elevation criteria from the Elevation tab.

In order to get a good distribution of colors over the range of elevation values, a linear percent
clip based on a histogram of the elevation values is performed. Here, you can change the
percent clip applied at the High and Low ends of the histogram.

When coloring by Elevation, colors are determined by specifying Hue, Saturation, and Intensity.
The Hue and Intensity values are computed automatically from elevation and intensity
information on the LIDAR points. The user may control the color Saturation value that is used by
changing the Color Saturation value.

¢ If you uncheck “Auto High/Low Z”, you can manually set the high and low elevation clip
values (% clips ignored in this case).

e If you want to manually control how fast the colors change as Z changes, check the
“Color Transition Interval” box and adjust the Z Interval value. Note that the colors will
repeat every 12 * ZInterval units of elevation.

e If you want a palette of 12 discrete colors instead of a continuous range of colors,
change the Gradation Method to Discrete.
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General  Filtering  Intenszity  Fill Colors File  Elevation =
Color by Elesvation
High 2
Units:

Auto Hight/Low 2
High *Clip Lowe EClip
050 050

] Caolor Transition ntereal

£ Interval 1000
_ Gradation Method Calor Map Type
Comtinuous |~ (®) Standard
() Custom

Color Saturation [0.70] Customize.. i
- Low 2

Set Cancel

12.1.2.5 Sources Tab

If you select Color by Source ID as your Image Type in the General tab, the table of source
settings shown in upper right group box of the Filtering tab determines which source strips to
use to make your ortho images. You can check Include All Sources or you can pick individual
sources by checking the Include column checkbox only for those sources in which you are
interested. The table also indicates the base color that will be used in the image for a given
source. If Module with Intensity (General tab) was selected, the hue will match that of the base
color, but the intensity will be that of the LIDAR data. Otherwise the colors in the image will
match exactly those shown in the table.

The Sources tab ( Figure 2-1 below ) is also displayed, which allows you to specify if a particular
source ID has priority when creating images using the insertion method. This is only applicable if
the rasterization method is Insertion. If more than one source strip contributes to a given pixel,
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then the source priority value will determine which color is assigned to that pixel. If this item is
left unchecked, the pixel will be colored arbitrarily, based on the “first” LIDAR point encountered
for that pixel.

H Set Image Generation Parameters — >
. . . . 'Q-TJ'
General  Filtering  Intensity  Fill Colars File =
Color By Source Settings
|Jze Source Prionty For Z-order [insertion method only)
Set Cancel
Figure 12-14 Sources Tab

12.1.2.6 Fill Colors Tab
The Fill Colors tab provides control over how voids and transparency will be treated.
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i Setlmage Generation Pararneters — >

General  Filkering Inten&ityg File  Sources =

Select Geolue Transparency Fill Color |l Black v
LIDAR Data Woids

(®) Use Tranzparency Fill Color
() Select Void Fill Color :

Mon-lmage Regions
(®) Use Transparency Fill Color
() Select Mon-mage Fill Color ;

Set Cancel

Figure 12-15 The Fill Colors Tab

GeoCue Transparency Fill Color specifies the color you wish to designate for areas of an image
that are set as transparent. Transparent regions are created when the shape of an image is not
rectangular. This value can also be specified for filling LIDAR voids.

If you are using your generated orthos only in GeoCue, this setting is not particularly important.
However, if you use the orthos outside of GeoCue and the system in which they will be used
does not support transparency, this is the color that will show in the transparent regions.

LIDAR Date Voids is used to set the color for void regions. A void is a region of a LIDAR ortho
that is inside the polygon that you specified as the entity when creating the ortho (you can use
any shape polygon to define an ortho) but does not become populated from LIDAR data. This
phenomenon can occur when there simply was no LIDAR coverage (for example, high roll angles
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causing voids along strip edges), a surface material was totally absorbing to the LIDAR signal or a
water area caused total, non-nadir reflectance of the beam.

If you set this value to Use Transparency Fill Color, your LIDAR orthos will be “transparent” in
the void areas. This is extremely useful for rapidly locating void areas by simply changing your
GeoCue Map View background color.

If you set a specific color for voids that is different from the GeoCue void color, the LIDAR voids
will be colored by this value when displayed in GeoCue.

You can imagine that our image generation algorithm (insertion method) lays a grid with the
resolution specified in the geometric parameters section (1.75 m in the present exercise) over
the LIDAR data that has been copied into the working segments. The algorithm then “pokes”
LIDAR points into the grid. If a particular grid element never receives a LIDAR point, we call this
a Void. Voids can be common because the LIDAR post spacing is non-uniform whereas the
raster image that we are going to generate is uniform. The smaller you define the grid with
respect to the actual LIDAR post spacing, the more voids created. This phenomenon is
illustrated in Figure 12-8.
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EEEERERE

Grid superimposed over point cloud

@® Point

O Void

Interpolated grid

Figure 12-8 How Voids occur when gridding LIDAR

Non-Image Regions: This setting determines the color scheme that will be applied to areas
outside the defined image boundary. Technically, an image must be rectangular since display
systems are designed to process images of a constant row size. In GeoCue, we define the true
image size to be the Minimum Bounding Rectangle that encloses the polygon that you defined
as your image boundary. The regions between the image polygon and the MBR are the non-
image regions. Set this color to transparent if you wish to “see” through these sections of the
image (the normal method of viewing). Set a color other than transparent if you want this
regions filled with a solid color.
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12.1.2.7 The Files Tab

The files tab (Figure 12-16) allows you to specify that your image should be JPEG compressed
and it also lets you build images that have overedge (applies to rectangular images only).

H Set Image Generation Parameters — >

General  Filkenng  Intenzity  Fill ED|DIS§ ESDUICES

JPEG Comprezsion
] Enable Caompression JPEG Quality
Mate: Range iz 1-100. 100 iz highest quality, l=azt compreszsion,

File Overedge
Create file with an additional buffer of: 0| Meters

Maote: Applies to rectangular, non-otated images okl

Set Cancel

Figure 12-16 Files Tab

Joint Photographic Experts (JPEG) Compression — Setting this check enable JPEG compression of
output images. The quality factor determines the degree of compression. There is, of course, a
trade-off between compression and quality. 70 is a reasonable default value for this parameter.

File Overedge (applies to rectangular images only) — This parameter allows you to create images
that are larger than the entity boundary by the amount specified. This is useful for creating
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image overlap, particularly when generating Stereo images for data collection. Note that you

can also set this value when creating entities when using the Gridder.

12.1.2.8 Source Deltas

Source deltas are an image type used for visualizing the elevation mismatch between
overlapping sources of LAS data. It is principally used for visualizing elevation differences
between overlapping LIDAR flight lines. The dialog tab is shown in Figure 12-17.

i Setlmage Generation Pararneters — X
General  Fikering  Intensity  Fill Colors File @
Intervalz  Interval Size Unit
4w 100 Absolute Y alues
Flange
> 03 [ BEE |
0203 ||:| Orange |
01ta02 [ rellow |
Otaid Bl Green |
Modulate zource differences by intensity [ 0-100% Fis]
Set Cancel
Figure 12-17 The Source Deltas Tab
LIDAR 1 CuePac
Page |12-27 22 December 2020

GeoCue Group Inc.

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

Source Delta Z (dZ) images are generated by stacking all of the overlapping data within a cell
defined by the pixel size specified on the general tab and assigning a color based on the
maximum deviation within the cell between different sources.

The granularity is controlled by the Intervals selection. The interval size specifies the Z threshold
at which the color bands apply.

The Absolute Values option specifies that you want color bands set based on the absolute
differences between the point elevations of the Sources as opposed to a scheme that colors
based on differentiation between negative and positive differences. Note that when you have
more that two overlapping sources, the absolute values mode is more effective.

12.1.3 Setting the Ortho Generation Parameters

Now back to our project. Set the options as shown below. Set Pixel Size to 1.75 since our LIDAR
source data has a ground resolution of about 1.75 meters (on average). Select Grayscale for the
Image Type and select the Insertion rasterization method. The Fill Single Pixel Gaps option is
available for Insertion. Check this option. Set the Adjusts Intensities option to Automatic. This
will cause intensity histograms to be collected and used for automatically scaling the LIDAR
intensities so as to provide the most visual detail in the images.

Finally, select the Transparent option on the Fill Colors tab (We will discuss the other image
generation options in a later section) as shown in Figure 12-19. You will usually want to fill voids
with the transparency option since this provides complete flexibility in dynamically filling in
voids for visualization operations. The options for color fill other than transparency are useful if
you intend to export the LIDAR images to software that does not recognize transparency.
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: Set lmage Generation Parameters

General  Filtering  Intensity  Fill Colors— File

Select Source LAS “Working Lavers:

ame | Description = |Horizontal Coordinate ]
[~ | LAS LAS _WORKIMG NAD_1983 UTM_Zorne_16M
[~ | LAS Boundary 1 LaS_WORKIMG MAD_1983 UTh_Zone_16M
W | LAS1 LAS WORKIMG MAD_1983 UTHM_Zone 16M

Geometric Parameters

Rasterization Method

Pixnel Size:  Unit: Baze/Height: Basze Elev:  Unit: Inaertion
1.780| | Meters o ]
Autamatic Basze Elew Fill Single Pixel Gaps
Image Type Feature Filz
Grayzcale e tiodulate with [ntenzity Mane [use previaus aszignment] "
Returns: Adiust Intensities
Al w Automatic [per image] i
Set Cancel
Figure 12-18 Settings for the General tab
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i Setlmage Generation Pararneters — >

General  Filkering Inten&ityg File  Sources =

Select Geolue Transparency Fill Color |l Black v
LIDAR Data Woids

(®) Use Tranzparency Fill Color
() Select Void Fill Color :

Mon-lmage Regions
(®) Use Transparency Fill Color
() Select Mon-mage Fill Color ;

Set Cancel

Figure 12-19 Fill Color options for our first LIDAR Orthos

Press the Set button to accept and apply the parameters to the LIDAR Ortho Entities. You can
review the parameters by selecting a LIDAR Ortho entity and examining the Extended Info tab of
the Properties pane.

NOTE — GeoCue can support any combination of rasters on the same layer so long
as they are all in the same coordinate system. Thus you can individually set LIDAR
Ortho parameters to generate hybrid image layers. For example, perhaps you are
going to classify a Region of Interest within a large LIDAR coverage area. You
might want to set the ortho parameters for all LIDAR Ortho entities to a low
resolution except for the tile covering the ROI. This tile you could set to a higher
resolution. You can also mix panchromatic and color images on the same layer.
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12.1.4 Generating the Images

Select all of the LIDAR Ortho entities into the Working Set. Select the Generate Image process
step (you may need to press the flash entity button to set the checklist display). Press the Multi-
Entity button (we want to process all of the queued entities) if you have not disabled Single
Entity Mode in the GeoCue Options selection (in which case the multi-entity mode tool will not
appear in your checklist toolbar). Now, depending on your version of GeoCue, you will have two
methods of processing the command.

12.1.4.1 Distributed Processing

If you have the Enterprise version of GeoCue, you will have a dispatch button enabled on your
checklist toolbar (Figure 12-20). If you leave this button depressed and press the In-Progress
button on the checklist toolbar, you will be presented with the Dispatch dialog (Figure 12-21).

ChecRiis LIDAR Ortho -0Ox
g2-bhOBBOBO ™
P

Frocegzng | Utilities

Marme: LO 1.75m - 0002

Step M arne F Court Dezcription

-'5? E] 1 B Set Image Parameters 1 Setup image parameters.

m 2 D Generate Image 1] Generate ortho image from LIDAR.

Figure 12-20 Generate Image step with Dispatch enabled
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H Dispatch (Generate Image - GEM_STEREQ) — [m] X
Schedule (7]
(® Now
O Later
D ate: Time: 24 Hr.
achine / Cloud Selection
Dizpatch Maode Machine Option
(®) Machins (O This Machine
O Claud (®) Selected Machines
v |Queued W7 |Offine 7| Description
Newer GeaCue Server machine automatically added by GeoCue Server.
0K Cancel

Figure 12-21 The Dispatch dialog

Note that unlike when Populating working segments, all available machines are selected. This is
because Generate Images is a command that can be distributed. This means that the LIDAR
orthos will be parceled up and sent to all machines that you select in the Machine Selection
section of the dialog. Note that detailed information regarding the Command Dispatch System
is contained in the GeoCue Workflow Guide.

Select the machines on which you wish to generate the images and press OK. The processing

will begin.

12.1.4.2 Local Processing

If you do not have the Enterprise version of GeoCue or if you choose not to distribute processing
(by disabling the dispatch tool on the checklist toolbar), then simply press the In-Progress
button. The image generation process will begin.

12.1.5 Exploring the LIDAR Orthos
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Expand the LIDAR Ortho layer in the legend and ensure that raster display is turned on for all of
the entities. You will see the rasters automatically display as they are generated.

A windowed view of the Huntsville Airport is depicted in Figure 12-22. Notice that we have
turned on the display and labeling of the LIDAR source strips. A particular strip is Selected (the
white strip in Figure 12-22) to illustrate the ability of the backdrop image to provide information
on particular strip coverage.

You may notice that there are some coverage gaps in the LIDAR data. An example is shown in
Figure 12-23 where you can clearly see in the center of the display a region where, due to
aircraft roll, two of the strips missed overlap. Also note that you can see several areas of water
where LIDAR pulses were not returned. Since we chose transparent for the void fill, you can see
the water pattern of the DRG showing through in these areas!
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* Madison (80302) - LIDAR Project Setup and Processing

Setup Sources Help

T 7 T [7 | & working

A8 O o & boDE-

1 [@- A 0

iels1ciesll & (8] & b 58

| ™7 [T [T | HSV Airport Control
R

I~ ¥ I I | Madison
g~ I T T | NAD-27 DRG
S I [ | LIDAR 1.75 Orhos

¥ Footprints
¥ Rasters

vi|s[LFi
=¥ k[ [ | NAD-82 DRG

LF Footprints
¥ Rasters

Lp Madison County Composite tif

AwverageDensity 0.271267361111111
ConvexHull (binary)
LorerageGSD 182

TimeStamps
DetailedGraphic
CurrentGraphicType ConvexHull
NumberOfPgints 14625721
StripMumber 5

False
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Figure 12-22 LIDAR Ortho coverage over Huntsville Airport

1 CuePac.

It is often difficult to discern areas of low or no reflectance from void areas. A good
example is phenomenon over bodies of water where few off-nadir pulses are
captured. Notice that since we set our image generation parameter to Transparent
for the Voids, you can clearly see the DRGs through the “holes” in the LIDAR Ortho
image. We will examine other analysis techniques in the Color image section.

We are continuing to research additional visualization techniques to assist with LIDAR
production. Expect to see rapid advances in this area with each new release of LIDAR
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* Madison (80283) - LIDAR Project Setup and Processing

Setup Tools Sources Products Help
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Figure 12-23 DRG showing through LIDAR 'voids'

An even better technique of visualizing the areas of voids in LIDAR data is to turn off all layers
except the LIDAR Ortho raster layer. Now, using the background color changer tool on the View
toolbar, select a dramatic color such as red. You will clearly see the LIDAR voids. This is

depicted in Figure 12-24.
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* Madison (80283) - LIDAR Project Setup and Processing

Setup Tools Sources Products Help
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Figure 12-24 Using Map View background color to highlight voids

It is apparent that backdrop imagery can provide rich analysis context for LIDAR analysis. Earth
Satellite Corporation has generously provided us a sample NaturalVue LANDSAT image of the
Madison project area. We reprojected this image to NAD 83 to allow superimposition and
simultaneous display of the LIDAR Ortho.

Create a new raster layer in NAD 83, UTM Zone 16N and import the NaturalVue image (it is in
the NaturalVue folder in your Sample Data). Move this layer to the bottom of the legend if it
does not load in this position. Turn off all layers except the LIDAR Ortho and the NaturalVue.
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You should have a display similar to Figure 12-25. Notice how the image not only provides good
location information (where is the LIDAR project situated) but also provides good fill-in for water
areas. Notice how you can see through the LIDAR voids into the NaturalVue over the Tennessee
River in Figure 12-25.

* Madison (80302) - LIDAR Project Setup and Processing

(A 09 0@ botA o @AM

Madison
NAD-27 DRG
- ¥ [ I | LIDAR 1.75 Orhos
w1 7 I~ I”| NAD-83DRG

= IR NatucaiVie

—[V Footprints
=¥ Rasters

[v| NaturalVue_NEAL tif

Figure 12-25 NaturalVue with LIDAR Ortho

12.2Navigating with the Coverage Image

The coverage image created in the previous section can be used in combination with the

Working Segments (from which the images were produced) and PointVue to quickly assess
suspicious areas of coverage.

Turn off all vectors in the display by toggling off their (V)isibility toggle in the Legend. (turn off
the display of the LIDAR Ortho footprints by deactivating the Visibility toggle on the footprint
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layer of the composite LIDAR Orthos). Deactivate all raster displays except the LIDAR Ortho
layer. Set the Map View background color to Red. Pan around in the LIDAR Ortho image and
you will note an area where the roll angle was such that there appear to be significant gaps
between two fight lines (Figure 12-26).

Now turn on the visibility of the LAS Working Segments and Select one of the LAS Working
Segments (remember that we named this layer “LAS 1” when it was created) that surrounds an
area of the anomaly. If you set up your project identically to the example of the workflows of
this document, the segment will be “B1-232”. Add this selected tile to the Working Set. The
selected tile is depicted in Figure 12-27. Activate the Process Step Checklist pane, select the
Initial QC step and press the In-Progress button. This will activate PointVue (or your own viewer
if you have customized this step). PointVue will now load with the indicated segment.

* Madison (80283)
Setup Tools Sources Products Help

- LIDAR Project Setup and Processing
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Figure 12-26 An apparent gap between flight lines
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Figure 12-27 Anomalous Working Tile added to the WSQ

We have set the view setting in PointVue to color by return (the diagonal strip icon). Note that
we can clearly see that the problem is due to a coverage gap rather than an effect such as mirror
reflectance from water (Figure 12-28).
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# PointVue - ViLew_dev_pciGeoCue Warehouse - Uncompres... g@|2|

Data is full -
Figure 12-28 Color by Return in PointVue
Dismiss PointVue and set the Checklist Step completion status to Complete.
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12.3Generating Delta Z Images

Delta Z (or dZ) images are very useful for doing a quick assessment of the quality of the relative
height match between overlapping strips. In a perfectly calibrated system with perfect GPS/INS
data, we should never see a difference in height where strips overlap. Why should we? —the
points represent exactly the same ground location.

In this exercise, we will generate dZ images for our entire Madison sample project.

12.3.1 Create the dZ Ortho Layer and Entities

First create a new layer in the project coordinate system called “dZ Orthos” and of type
“LIDAR_Ortho RASTER”.

Next create LIDAR Ortho raster entities on this new layer using the previously created grid of
orthos as a template. Name these new entities “dZ-“. This step is accomplished by Selecting all
of the entities on the LIDAR 1.75 m Orthos layer. Now select the new dZ Ortho layer and press
the Create Entity tool. Set the name field to “dZ-“ and use the Placement Method Selected
Entities Geometry. Finally, press Create Entity.

At this point you should have a set of rectangular orthos (12 rows, 2 columns) with a layout
identical to the 1.75m Orthos we previously created.

12.3.2 Setting the Image Parameters

Select all of the dZ orthos into the Working Set, press the Multi-Entity Mode and set the Setup
Image Parameters step to In Progress. This will invoke the Set Image Parameters dialog. Set the
parameters in the General tab as shown in Figure 12-29. Note that when you select Color by Z
Differences, the Rasterization mode automatically sets to Insertion. This is currently the only
method supported for this image generation technique.
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Make sure you have correctly set the Segment Layer to “LAS 1”7, the LAS Working Segment layer

that we populated from the Madison flight lines. Also note that we selected 3.0 meters as the
Ground Sample Distance for our dZ orthos.

* Set Image Generation Parameters |'._||E|E|
General | Filtering | Intensity | Fill Colars File || Source Deltaz ©
Select Source LAS Working Layers:
Uze Mame Type Dezcription Harizontal Coordinate System
]| Las LAS_WORKING MAD_1983 UTM_Zane_16M
LAS 1 LAS WORKING MAD_1983 UTM_Zone 16M

Geometnic Pararmeters Rastenzation Method

Pixel Size:  Unit; Baze/Height: Baze Elev:  Unit: | |
zo00 [Metsr || || | | e
Fill Single Pixel Gaps
Image Type Feature File
| Colar by Z-Differences . | | Mone [use previous assignment) w |
Feturns: | |
All w Adijust Intenzities

Cancel ]

Figure 12-29 The General settings for our dZ images

Next select the Source Deltas tab. We will choose the default setting shown in Figure 12-30 for

our initial images. After ensuring that your settings are correct, press the Set button at the
bottom of the Set Image Generation Parameters dialog.
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* Set Image Generation Parameters |Z||E|E|
General | Filtering | Intensity | Fill Colors File |m ©
Intervals  Interval Size 1 it
|4 w | | D.'IDD| | Meter | Absolute VYalues
Range
> 03 E Fied |
02to03 ||:| Orahge |
0itolZ [ vrellow |
Ota 01 - Green |
Modulate source differences by intengity [ 0-100% ] .
[ Set ] l Cancel

Figure 12-30 The Source Deltas settings for our dZ Orthos

12.3.3 Generating the Images

Press the Restore to Working Set button on the Checklist toolbar, choose the Multi-Entity mode
and set the Generate Image step to In Progress. Your dZ images will now be generated as a
background process (or possibly dispatched if you have GeoCue Enterprise).

12.3.3.1 Interpreting the dZ Images

In Figure 12-31 we show an area of the dZ image in the Huntsville Airport region. Recall our
color coding scheme (Figure 12-30).
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* Madison (80283) - LIDAR Project Setup and Processing
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Figure 12-31 A dZ image in the Huntsville Airport area

Areas of this image that are green indicate differences between strips of less than 10 cm. Areas
in yellow indicate differences between strips of between 10 cm and 20 cm and so forth. Areas
that are still in gray scale are areas where no two LIDAR strips overlap (and thus the image

shows data from the single LIDAR strip).

Note that areas at the edges of flight lines tend to show a greater Z deviation that do those near
the centers. This is typically caused by mirror scale effect. It is most easily cured by setting your
LIDAR post processing software to clip the last degree or two of the strip edges. Also note red
areas over vegetation. This is caused by some returns reflecting from the ground, some from
mid-leaf, some from top leaf and so forth. This condition is normal. Generally areas outside of
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the extremity of strip edges and on flat surfaces that show significant dZ deviation are areas of
concern. These should be further examined in a LIDAR adjustment tool such as TerraMatch.

CAUTION — dZ images are simply a way to perform a quick check of the relative
vertical fit between overlapping LIDAR flight lines. They should never be used as a
substitute for quantitative quality assessment tools.

dZ images tell you nothing about the absolute accuracy of LIDAR data. A set of
flight lines could have perfect vertical fit relative to one another yet still have a
systematic error of several meters! Absolute vertical error is very common in
LIDAR data. Absolute vertical accuracy can only be tested by using independent
survey control.

12.4Generating Color by Classification Images

You can generate color images (both ortho and stereo) using the LIDAR classification mapping
table. The color ortho images are very useful for obtaining a synoptic view of the classification
coverage of a project. The stereo color classification images are very useful for quickly assessing
the quality of classification since you can make stereo images that cover very large project areas
and then use a photogrammetric display platform for roaming the images.

The color classification images created in this version of GeoCue are created with the same basic
“poking” algorithm described in the section on LIDAR Ortho generation. However, in generating
color images you are able to specify a priority to allow the system to decide which color to make
a pixel when two or more LIDAR points intersect the same portion of the image grid. When two
LIDAR points land in the same image grid location, the classification with the higher priority will
take precedence.

LIDAR 1 CuePac
GeoCue Group Inc. Page | 12-45 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

In this release of GeoCue, we use PointVue to assign classification colors and priorities.

12.4.1 Preparing a Sample Project

The Madison data set has not been classified (other than second returns being pre-classified as
vegetation) and therefore we will use the Helsinki data set (provided courtesy of TerraSolid, OY)
for this example.

Create a new project with a horizontal coordinate system of Finland_Zone_2 and a vertical
system of ellipsoid meters. Import the 4 LIDAR strips (the Helsinki LIDAR strips are located in the
Sample Data set directory in the folder “Helsinki”). Define an area for the project boundary and
create LAS working segments. Populate the working segments. We built our project by:

1. Creating a new project (H = Finland Zone 2, V = Ellipsoid Meters)
2. Importing the 4 LIDAR Strips

3. Using the GeoAnalysis tools to create a Minimum Area Bounding Rectangle (MABR) of
the LIDAR strips

4. Use the MABR as a template to create an LAS Working Boundary on a new LAS_Working
layer

5. Use the checklist on the Boundary to create LAS Working Segments (we used the
settings shown in Figure 12-32)

6. Populating the LAS Segments (via their checklist) and accepting the defaults on the
population parameters dialog
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™ Create LAS Segments for Working Boundary
Entity Base Name: Fero Pad:

B 2
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BO0000
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Clip Working Segments to \Working Boundany:
Remaove Slivers
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| |
[ Create Grid of \Working Segments ] [ Cancel ]

Figure 12-32 Creating LAS Segments for the Helsinki project

Note that the LAS working segment definitions that you use for your project do not need to look
the same as ours so long as you cover a region of the data area. Our example project is depicted
in Figure 12-33 (we activated the detailed footprint for our strip display).

LIDAR 1 CuePac

GeoCue Group Inc. Page | 12-47 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

+ Helsinki (80306) - LIDAR Project Setup and Processing CEX
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Figure 12-33 The Helsinki project

Build a Grayscale LIDAR Ortho of the project area (we simply created a single LIDAR Grayscale
Ortho entity by selecting the LAS Working Boundary and choosing the option to create an entity
using the geometry of the selected entity). Set the image generation parameters using the
values depicted in Figure 12-34 with a ground sample distance of 0.75m (the Helsinki data have
a GSD of about 0.6m). Use the image generation parameters depicted in Figure 12-34. Notice
that we set Automatic as the Adjust Intensities option for this project.
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* Set Image Generation Parameters |Z||E|rz|
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Figure 12-34 Image generation parameters for the Helsinki panchromatic LIDAR ortho

Ensure that raster display is activated for the legend entry for the LIDAR ortho and Generate the
image (select the LIDAR ortho into the Working Set and process the second checklist entry).
Your new ortho should display in the project. This first section of the exercise was simply to

ensure that you have properly set up the Helsinki project and can successfully generate a LIDAR
Ortho. Your generated image should resemble Figure 12-35
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Figure 12-35 The gray scale Helsinki image

12.4.2 Generating the Color Image

You can generate color LIDAR orthos (as well as color stereo pairs) using the same procedures as
outlined in the previous section.

Generate a new LIDAR Ortho entity on a new layer called Classification Orthos with Layer type of
LIDAR_Ortho_Raster (you can place the color ortho on the layer on which you placed the
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panchromatic ortho but placing the color on a separate layer provides more control over display
and selection). Create the new color ortho entity by Selecting the previous ortho, Select the
Color Layer in the legend and press the Create New Entity tool on the layer toolbar. Name the
new entity Color Ortho and choose the placement method Use Selected Entities Geometry (the
create entity dialog is depicted in Figure 12-36).

1 Create Entity x

] Zelo (g
Entity Mame: 7] Use Selected Entity Pad —
Colar Ortha 4

Entity Descrphion;

Target Laver:

Clazzsification Orthoz Select...

Entity Tupe:

Checklist;

Placement Options
Flacement tMethod:

bulti-Create tMode
Autoelncrernent Entity Mame
[] &dd Created Entities to Qusue;

= =

Create Entity

Cloze

Figure 12-36 Color Ortho Parameters

Place the new entity in the Working Set and activate the Setup Image Parameters action. Now
set the General parameters as shown in Figure 12-37. Note that we have set the Geometric and
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Adjust Intensities parameters to the same values as for the panchromatic ortho. However, this
time we have selected the Image Type as Color by Classification.

Note that the General tab of the Set Image Generation Parameters dialog also has an option
called Modulate Using Intensity. Selecting this option causes the Image Generator to
“modulate” the color with the value of the LIDAR intensity return. This option tends to enhance
features within a classification image. Experiment with these parameters by generating an
image, examining the result and then changing the parameters and repeating the process.

¢ Set Image Generation Parameters Q|§|g|

7]
General | Filtering || Intensity | Fill Colors File ©

Select Source LAS Working Layers:

Usze Mame Type Description Harizontal Coordinate Spstem
Las LAS_WORKING MAD_1983 UTM_Zone 16M
[]]LAsA Las_WORKING M&D_1383 UTHM_Zone_16M
Geometric Paramaters R asterization Method
Preel Size: Urit; Baze/Height: Baze Elev:  Unit: [—— &
0750 | Meter
Fill Single Pixel Gaps
Image Type Feature File
Color by Classification A/ Modulate with |ntensity Mone [use previous assignment) b
Returns:
All ~ Adjust Intensities | Automatic v

et ][ Cancel

Figure 12-37 Setting the color ortho parameters

The colors used in generating LIDAR color images are set using the Settings dialog in PointVue.
You would normally establish the color palette a single time for your company’s project schemes
and thus this is not something required each time you create a LIDAR project.
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Bring up PointVue by selecting PointVue by pressing Start PointVue button in the lower left of
the Image Parameters dialog. PointVue will be invoked with its View Settings dialog
automatically displayed. Choose the Classification tab. You will see the dialog of Figure 12-38.
Notice the column that allows you to set the Priority of the entry. The priority determines which
classification will have priority if two or more LIDAR points fall into the same image cell (pixel);
higher priority takes precedence. Thus if you set Ground to a priority of 1 and Buildings to a
priority of 2, then Buildings will show rather than ground in any image cell containing both
classes of LIDAR data. If you reverse these priorities then Ground will show under the same
circumstances.

PointVue, when used with GeoCue, allows you to use any number of color and priority schemes.
These schemes can be saved and retrieved from external files via the Save... and Load... buttons.
A single storage is reserved within the GeoCue Server for use in LIDAR image generation within
GeoCue. This storage is referred to as the System Classmap. Any time you want to see what the
system scheme is, press Load System Classmap.

Press the Load System Classmap button. This loads the system-wide color classification and
priority map that will be used in generating LIDAR Orthos and LIDAR stereo images. Feel free to
make changes but remember that in this version of GeoCue, any changes that you make are
applied globally (that is, to all projects). If you do change the settings, ensure that you save the
new settings by pressing the Save System Classmap button when you are complete with setting
the classification map.

Exit PointVue when you have completed your Class Map changes.
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Figure 12-38 Classification Settings in PointVue

Select the Class tab of the Set Image Generation Parameters dialog. Select the option “Use
Saved Entity Settings” and press the Save System Map Settings to Entity button (Figure 12-39).
This process immediately reads the System Classmap discussed above and stores the settings
with the ortho entity. The other option, “Use System Class Map Settings at Image Generation
Time” defers loading the System Classmap until the LIDAR orthos are actually generated. If you
often experiment with the System Classmap, you should select the option to save the settings
with the entity. If, on the other hand, you have a company scheme for color and priority that
does not change, you can leave the dialog set to the first option.
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Figure 12-39 The Class tab settings

Generate the image using the same procedure as for the grayscale image and examine your
results. They should appear similar to Figure 12-40 (don’t forget to either move the previously
generated gray scale image to the bottom of the legend or turn off visibility of that layer or you
will not see your new image).

The data in the Helsinki sample data have been classified using a very rough automated macro.
We did not attempt to do correct data classification so you will see many misclassifications!
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You can also create other color orthos by choosing a different Image Type in the Set Image
Generation Parameters dialog. Options are available for Color by Elevation and Color by Source
ID, in addition to Color by Classification. We encourage you to regenerate these images using
various options in the image settings dialog.

* Helsinki (80306) - LIDAR Project Setup and Processing
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13 Quality Checking, History Logging

In this chapter we will go through the steps of Quality Check and Editing. The assumed editing
environment for the LIDAR 1 CuePac workflow is TerraScan. The general flow is depicted in
Figure 13-1

Initial
Quality
Check

Edit/Filter in
TerraScan

Figure 13-1 Editing Workflow

The primary advantage of GeoCue in this section of the workflow is that it takes care of
coordinating the various Working Segments between multiple users. Through the status
visualization and entity locking tools of GeoCue, it is easy to see at a glance the overall
production status of working segments and to review the processing history. Additionally, of
course, is the automatic locking that occurs when a segment is opened for review or edit.

Note — We recognize that this may not be your workflow. However, one of the
major goals we have with the LIDAR 1 CuePac is to give you an overview of the base
capabilities of the system. Remember that GeoCue is designed from the ground up
to be tailored to individual workflows. With the Environment Builder tools included
with GeoCue, you are able to modify the workflow in very easy and flexible ways.
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13.1Initial Quality Check

In this first step of production we will use the viewer included with LIDAR 1 CuePac (PointVue)
to visualize the data in working segments.

Note — In all exercises in this chapter, clear the Working Set prior to adding entities
unless we specifically state otherwise.

e Activate My Locks in the Symbology toolbar. This will enable us to visualize the lock
status of entities.

e Start up GeoCue with the project “Madison” and environment “LIDAR Setup and

Processing®.”

Select a working segment into your Working Set queue. You should see the following checklist
display (your readout will indicate whichever segment you selected).

8 The environment Processing is a subset of Project Setup and Processing. You can use either
environment for the exercises of this chapter.
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Figure 13-2 Checklist with B1-173 in the Working Set

Note - Notice that there are a number of steps enabled in the checklist (white
background as opposed to gray) When a checklist step somewhere back in the
processing order (with respect to the Next Step) is actionable, it means that the step
can be “undone.” Thus in Figure 13-2, Set Population Parameters could be re-
executed. You may need to do this, for example, if you brought in new LIDAR data
but did not want to have to redefine the working segments. You would simply import
the LIDAR sources again (possible even on a different Layer) and re-run the step.

We want to re-emphasize that the checklists in GeoCue are not rigidly set, requiring
changes from the manufacturer (us, in this case) to change the workflow. GeoCue
Environment Builder includes a set of tools that allow you to graphically define
checklists and the actions that each step will carry out.

e Select step 4 (/nitial QC).
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Note - Ensure that the Multi -Entity button is deactivated on the State Transition
toolbar (actually it has no affect when there is only one entity in the Working Set
but it is a good idea to develop the habit of checking this when carrying out
processing steps.)

e Now press the In Progress state transition button. This will invoke PointVue with
working segment loaded.

e Use tools within PointVue to manipulate and view the LIDAR data contained in the
segment (See the on-line help for PointVue).

Multiuser — Perform the following on your remote workstation.

Turn on the Symbology for Working Sets of Others and Locks of Others. At this
point you should see a bold purple outline around B1-173. Select B1-173 and
inspect its properties. You will see that B1-173 is Locked. The properties will also
tell you who has the lock (you, on your other workstation!). Try to add B1-173 to
your Working Set.

e When you are finished, exit PointVue by either clicking the “x” in the upper left of the
title bar or by selecting Exit from the File dropdown menu. You will be presented the
following dialog:

Checklist Step History Mote:

Select New State for ‘Initial QC*

Complete ] [ Suspended ] [ Error ] [ Mot Started
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This dialog provides the interface for setting the current status of the checklist state that is being
exited. The name of the checklist state is indicated in both the title bar of the dialog as well as
the body of the interrogatory. You are provided an edit field to enter a comment in this dialog.
The comment that you enter will be posted to the process step history tracking table row for
this transaction.

e Enter a comment such as “l am going to lunch” in the History Note field

e Select Suspended as the new state

Now examine the checklist details for the Initial QC step of working segment B1-173. You
should see a line of history recorded that notes the start, stop and login of the action. Our list
appears as shown in Figure 13-3 (note that we have been in and out of this particular step
numerous times!) The most recent history entry is always the last entry in the tracking log.
Note that this is the entry in Figure 13-3 where we made our “going to lunch” comment.

Note — The time during which the process step state setting dialog is displayed is
recorded as time spent in the process step. For example, if you exit PointVue
from an Initial QC state but do not check a state on the exit dialog for 5 minutes,
the 5 minute interval will be added to the QC processing time.
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Checklist Step Details (3]
Step: Initial GC
Name Value
Pricrity 0
General Notes
Exception Notes
Flanned User -
Planned Start Time NOT SET -
Planned End Time NOT SET -
Planned Duration (Hours) 0.00
Actual Start Time 08/24/04 04:40 PM
Actual End Time 08/22/04 11:22 &M
Percent Complete 0%
—1{ Accumulated Process Time | 1 Hour 3 Mins 16 Secs
Start Time End Time Duration
(S) Suspended | Igraham 08/22/04 0745 AM | 0%/22/04 08:46 AM | 56 Mins § Secs
@ Suspended | lgraham 08/22/04 08:58 AM | 08/22/04 08:58 AM | 27 Secs
@ Suspended | Igraham 08/22/04 05:08 AM | 02/22/04 05:11 AM | 3 Mins 16 Secs
' Complete | lgraham 08/22/04 11:30 AM | 0872204 11:32 AM | 2 Mins 28 Secs
O Mot Started | lgraham 02/24)04 03:45 PM | 08/24/04 03:45 PM [ 0 Sec
@ Suspended | lgraham @ | am going to lunch. 08/24/04 04:40 PM | 08/24/04 04:41 PM | 53 Secs
Figure 13-3 Checklist details for Initial QC of WS-0001
e Repeat the steps above select Complete in the process step exit status dialog.
If you now examine the process step history, you will see a second entry in the history. The
recording and tracking features of GeoCue are covered in more detail in a later chapter.
Note — It is very useful to add a production history note (it should probably be
mandatory for an error exit status) for transition states other than COMPLETE.
Remember that all users can view the production history in real time. Thus if a first
shift operator suspends processing on a working segment because his shift is over,
he can add notes about exactly where he was in production in this comment. The
next shift operator can pick up production where it left off with a good indication of
the production state.
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13.2Setting an Error

e Again clear the Working Set and add B1-173 to the Working Set

e Select “Initial QC” in its checklist and press the IN PROGRESS state transition button.
This will bring you into PointVue with B1-173 displayed.

e Exit PointVue but this time insert the comment “Detected several outlier points!!” in the
History Note field:

Initial QC

Checklist Step History Mote:
Detected several outlier ports! |

Select New State for ‘izl GC*

Complete ] [ Suspended ] [ Error ] [ Mot Started

e This time press the Error button on the dialog.

Notice that the checklist step indicator for B1-173, step 4 indicates Error. Also note that the fill

symbology for B1-173 immediately turned red. We have reserved the red fill color as the error
enunciator.

Multiuser — Bring up the project on your remote workstation. Turn off all symbology
(via the symbology toolbar tools). Make sure all layers are on.
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Notice that the fill symbology for Error shows through, even with fill symbology
turned off. We designed GeoCue such that error conditions would penetrate all other
symbologies. Select the entity indicating the error and double click the checklist step
flagged with the error state (B1-173, Step 4). Note that the error message is listed in
the history log associated with the history step marked as an error.

Thus you can see that error conditions are immediately evident project-wide and
figuring out why the error was declared is immediately available without tracking
anyone down (now if solving the error were only just as easy!!)

Select B1-173 into your Working Set again, select Step 4 and press the IN PROGRESS state
transition button. After PointVue comes up, exit, note the History Note as “Outliers are of
acceptable proportions” and select Complete. Notice that the error fill condition immediately
clears.

Bring up the checklist details pane for Step 4 of entity B1-173. Note that even though the
checklist state indicates successful completion, the history log records the details of the error
(see Figure 13-4).

Checklist Step Details =
Step: Initial QC
Name Value

Priority 0
General Notes
Exception Notes
Flanned User -
Planned Start Time NOT SET -
Flanned End Time NOT SET
Planned Duration (Hours) 0.00
Actual Start Time 08/24/04 05:07 PM
Actual End Time 08/24/04 05:07 PM
Percent Complete 100%

—}| Accumulated Process Time | 1 Hour 8 Mins 13 Secs

Start Time End Time Duration
(5) Suspended | Igraham 08/22/04 07:4% AM | 08/22/04 08:46 AM | 56 Mins 9 Secs
(5) Suspended | lgraham 08/22/04 02:58 AM | 08/22/04 0E8:58 AM | 27 Secs
(S) Suspended | lgraham 08/22/04 02:08 AM | 08/22/04 05:11 AM | 3 Mins 16 Secs
Complete | lgraham 08/22/04 11:30 AM | 08/22/04 11:32 AM | 2 Mins 28 Secs
(_) Not Started | lgraham 08/24/04 03:43 PM | 08/24/04 03:43 PM | 0 Sec
(5) Suspended | Igraham @ | am geing to lunch. 08/24/04 0440 PM | 08/24/04 04:41 PM | 52 Secs
Error Igraham @ Detected several outlier ponts!! 08/24/04 0453 PM | 08/24/04 04:58 PM | 4 Mins 39 Secs
Complete | Igraham @ Outliers are of acceptable proportions 08/24/04 05:07 PM | 08/24/04 05:07 PM | 23 Secs

Figure 13-4 Clearing the error in WS-1 does not erase history
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14 Processing in TerraScan

In this section we will examine processing LAS Working Segments in TerraScan (we will skip the
optional Assign and Process Macro steps for now).

NOTE — We used the terminology “LAS Working Segment”, “LAS
Segment” or “Segment” to mean units of processing for LAS format
data. TerraScan (a product of Terrasolid, LTD) uses the terminology
“Block.” When working with TerraScan using LIDAR 1 CuePac tools,
these terms all mean the same thing.

14.1TerraScan Processing Options

LIDAR 1 CuePac provides several options for invoking TerraScan. Open the LIDAR 1 CuePac
Options dialog from the top-level Setup » Options » LIDAR 1 CuePac command path. You will
be presented with the dialog of Figure 14-1.
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-

. LIDAR 1 CuePac Options x

ETr.E:iEn::tn:nr_l,l Laver Backdroplmages LAS  Terasalid

Meighboring Seaments [Blocksz] in TeraScan

(nclude
Uze Overedge [Layer Lritz]
(I Exchude

(®) Prompt when starting TeraScan

Figure 14-1 TerraScan Options dialog

When a Segment or Segments are selected for processing in TerraScan, we first build a virtual
TerraScan project using the selected segments and, depending on the options selected in the
TerraScan options dialog, possibly the neighbors of the selected segments.

If you are going to need overedge segments in TerraScan (for example, for macro processing
where the macro requires read-only data from the project blocks that surround the blocks on
which you are working) then you should set the Neighboring Segments (Blocks) option to
Include. If you are opening a single segment (block) and you would like it to open with overedge
automatically loaded, you should check the option and specify the amount of overedge in the
Use Overedge option section.
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If you do not want neighboring blocks included in your TerraScan project, select the Exclude

option.

Finally, if you wish to defer this decision until you actually run TerraScan, choose the Prompt
when starting TerraScan option. Each time you invoke TerraScan from within GeoCue you will
receive the dialog of Figure 14-2. Select the option you desire.

TerraScan Options

Meighbor Segments (Blocks)
" Include Meighbors

[ soo0o]

{+ Exclude Neighbors

Figure 14-2 TerraScan "just in time" options dialog

NOTE: GeoCue is a multiuser system that employs a multi-level “Entity Locking
System” to protect data from being accessed inappropriately by more than one user
at a time. If you Include neighbors in a virtual TerraScan project, those neighbors will
be READ LOCKED during your editing session and will not be available to other users
for WRITE LOCKING (although they could be neighbors of another user’s virtual
TerraScan project). Thus, even if you are editing a single LAS Working Segment in
TerraScan, other users will be prohibited from editing the segments adjacent to the
segment you are editing if you have the include neighbors option selected.

14.2Invoking TerraScan on a Single LAS Segment

LIDAR 1 CuePac
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We will continue to use the Madison project.

e (Clear your Working Set

e Select process step 7 (Process in TerraScan) in the checklist. Press the In Progress state
transition tool on the Checklist State Selection toolbar. You should see MicroStation
come up and load TerraScan.

Note — If TerraScan does not come up on your system but runs fine outside of
GeoCue then ensure that your version of TerraScan is at least version 005.009. If
you continue to experience difficulty, contact GeoCue Support (Phone 256-461-
8289 or email support@geocue.com)

Your display will now resemble Figure 14-3. You can verify the selection of the correct working
segment by examining the name of the seed design file loaded by MicroStation. This file will be

named <Segment Name>.dgn. Notice that the filename “B1-173.dgn” appears in the
MicroStation title bar.
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& B1-173.dgn (3D - V8 DGN) - MicroStation V8.1
Workspace

Fle Edit Element Settings Tools Utiities Applications

—JIGE=Y Je

Window Help

Ded & L&

S

ol % » O
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File Output Point Wiew Classify Tools Flightline
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+216.16
+216.21
+216.30
+216.33
+216.41
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+216.76
+216.86
+216.88
+216.93
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+217.32
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Figure 14-3 Initial entry into TerraScan with WS-0001

When you invoke TerraScan with a single selected working segment, that segment will
automatically load and display. Note — your date may not fill the screen depending on your
particular design file. TerraScan always fits the design file elements, not the loaded LIDAR data.

Caution — Do not use the TerraScan Read Points... command to bring LIDAR data into
your editing sessions. To do so will defeat the locking and file management
mechanisms of both GeoCue and TerraScan.
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You can use the Overedge parameter (in the TerraScan options dialog of LIDAR 1 CuePac) to
specify a buffer range of LIDAR points to be read out of the adjacent segments. This data will be
treated as Reference data by TerraScan in that when you save the segment, the overlap points
will not be saved.

Caution — Do not use the TerraScan Save as... command to write LIDAR data back to
disk. To do so will defeat the locking mechanisms of both GeoCue and TerraScan.
Always use the Save command.

When you exit the TerraScan session, you will be presented the normal process step exit dialog:

Process in TerraScan

Checklist Step History Maote:

End of shift. | classified Ground and made pass one at Low
Canopy |

Select New State for "Process in TerraScan”

Complete ] [ Suspended ] [ Error ] [ Mot Started

If you are just taking a break, chose Suspended. If you are finished with the working segment,
select Complete. We inserted an end of shift note and Suspended.
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14.3Invoking TerraScan on Multiple LAS Segments

TerraScan can also be invoked with multiple LAS Working Segments (or “blocks”, in TerraScan
parlance).

e Select a group of LAS Segments into the working set.

e  Press the Multi-Entity mode button (note that many users simply ignore this step and
use the “last chance” dialog instead. Either mode is fine.)

e Set the Process in TerraScan step to In Progress

This time TerraScan will be invoked but no blocks will be loaded. This is the normal startup
mode for TerraScan when it is invoked with a Project. Bring up the TerraScan Project dialog and
select, under the Block menu item, Draw Boundaries. Select the MicroStation window in which
you wish the boundaries drawn. You will probably have to next fit the view. You should now
have a display that shows your selected project blocks. From this point forward, you proceed
with processing the same as you would in a stand-alone TerraScan project.

14.4Final QC

The Final QC process step functions the same as the Initial QC step. When you select this for a
working segment, PointVue is invoked with the selected working segment loaded. If you detect
a problem in the segment, you can go back to the Process in TerraScan checklist step and re-run
TerraScan on the segment.
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14.5Summary

In this set of exercises, you have learned how to process working segments for editing within
TerraScan. It is important to note that multiple team members can work on the same project
with no danger of “stepping” on each other due to the multiuser locking mechanisms of
GeoCue.
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15 Assigning and Running TerraScan Macros

In this chapter we will cover the procedures for assigning TerraScan macros to working
segments and then running them to achieve your desired processing goals. LIDAR 1 allows you
to organize your macros in Macro Catalogs. You can have more than one catalog defined in the
system, but only one catalog may be active (assigned) to a project at any given time. When
assigning macros, you pick them from the active catalog. Before using macros in LIDAR 1, we
will first need to create some TerraScan macros.

15.1 Creating TerraScan Macros

You will want to create/test your TerraScan macros prior to assigning them to working
segments. You can do this by putting one of your working segments in the Working Set queue
and executing the Process in TerraScan checklist step:

Checklist - LAS Working Segment X

2290868000 1

Frocessing | Utilities

Mame: 2 LAS WS _ 0007

Step tame ’T Court Description

[A] 1 B Initialization 1 Initialize the item.
[I] 2 B Set Population Parameters 1 Allows uzers to zet parameters contioling how the LAS file iz populated.
FA (1) 2| Populate 1 Start population process.
1) 4 O Imitial LAS QC 0 Perfarm initial QC of warking segment
[I] 5 O Azzign Macro 1] Allowsz uzers to azzigh macros.
O Create Meighbors for Macro Processing 1] Creates neighbor layer for use when processing Macros with overedge.
O Run Macro I} Allows users bo un macros.
D Frocesz LAS in TeraScan 1] Procesz working zegment in TemraScan.
O Final LAS QC 1] Perfarm final OC of working segment.

Figure 15-1 Process in TerraScan Step on Working Segment Checklist

To create a macro in TerraScan:

1. Choose Macro command from Tools pull-down menu in the Main window. This opens
the Macro dialog (Figure 15-2).
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- ot
[] Process lines separately Shep
[] Process scanners separately
(] add...
Insert..,
Edit...
Delete
bdowve up
Mlowe down

Figure 15-2 TerraScan Macro Dialog

Enter description of the macro in the Description field.

Enter your name in the Author field.

Click Add... to add a new processing step to the macro.

This opens a dialog for defining the processing step and related settings.
Fill settings values and click OK.

You can repeat steps 4 and 5 until all desired macro steps are added.

© N o 0o &M L DN

Test your macro by selecting Run from the Macro dialog menu. You can run the macro
either on the loaded points or on selected files.

1@ @) Once satisfied with your macro steps, choose Save as from File pull down menu
to save the macro to a file.

Figure 15-3 shows a macro consisting of one step that thins points of class 1 and changes the
class on the culled points to class 13. The macro was saved with a name indicative of the macro
characteristics.
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File  Bun
Description: | Thin Xy <4,0z<.25,FKeep Centroid [ Process lines separately Step
Author | gebuilduser [] Process scanners separately Slawve canrun
@IFnScanThinPoints("1",13,2,4.000,0.230.0r add...
Macro step X Insert
nsert...
oy M Edit...
From class: |1 - Default hd ES
Tao class: 13 - Thinned hd Delete
Points: | All points -
I
Method: | By density hd -
Keep:  Central point h v Miowve down
Hy distance < | 4.000
Dz < | 0.250

Figure 15-3 Macro Step Details

NOTE — Some TerraScan macro steps may not be supported fully by the LIDAR 1 macro
system. For example, if your macro saves points to a file, LIDAR 1 will not be aware of this.
LIDAR 1 always saves the results of the macro back to the LAS file associated with the
working segment on which the macro is being run.

15.2Managing Macro Catalogs

Any TerraScan macros you wish to run from within GeoCue LIDAR 1 must exist in a macro
catalog. You maintain these macro catalogs via the Manage Macro Catalogs application which
may be launched via the Start Menu: All Programs » GeoCue ™ LIDAR 1 CuePac ™ Manage
Macro Catalogs. This invokes the dialog of Figure 15-4.
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[ Edit Macro Catalog - untitled

Eile~ .
Macros
Mame Oweredge F'rc-c:essesed Store File Path Dezcription
Meighbors
» 1] | |FILE | |
[ Yalidate ] [ Cloze ]

Figure 15-4 Adding a Macro to a Catalog

15.2.1 Adding Macros

To add a macro to the catalog, press the Add button which adds a new row to the table.  Next
fill in the fields of the row with the information pertinent to the macro you are adding:

Name: The name used to reference the macro during macro assignment/running. If this field is
blank when you browse for a macro file, the name will be automatically filled in with the name
of the macro file (sans extension and directory information).

Overedge: If the macro requires overedge, fill in the amount required (in the units of the LIDAR
data).

Use Processed Neighbors: If overedge is required, checking this box will cause the macro to use
neighboring working segments that have already had the macro run on them (if available). If
the box is unchecked, the original neighboring working segments will be used.

Store: Macro storage mode. If FILE, the macro is referenced by the File Path. If REPOSITORY,
the contents of the macro file are stored in the GeoCue repository.

File Path: Location of the physical macro file. If Store is FILE, this must be a UNC path. You can
browse for the file by clicking the button on the right-hand side of the field.
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Description: Optional string describing what the macro does. If this field is blank when you
browse for a macro file, the name will be automatically filled in with the description contained
within the macro file

15.2.2 Removing Macros

If you need to remove a macro from your catalog, simply select the row in the table
corresponding to your macro (select by clicking in the cell on the left side of the row). Then,
press the Delete... button. You can multi-select rows in the usual way via the Shift and Control
keys.

15.2.3 Opening and Saving Macro Catalogs

The File menu on the Edit Macro Catalog dialog (Figure 15-5) contains several options for
opening existing catalogs, saving the currently open catalog, and assigning catalogs to GeoCue

projects:
™ Edit Macro Catalog - untitled
File = | .,

Qpen

I Save fs...
Delete. ..
Assign Catalog to Project...

Exit

Figure 15-5 Options on the Manage Macro Catalogs File Menu

Open: Opens an existing macro catalog from the GeoCue repository. You will be presented with
a dialog (Figure 15-6) containing a drop-down list of the available macro catalogs:
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flowe D oc b acros

Figure 15-6 Open Catalog Dialog

Select the Open button to open a catalog.

Close: Closes a currently open macro catalog.

Save: Saves an existing macro catalog to the GeoCue repository.

Save As: Saves a macro catalog to the GeoCue repository under a new name. You will be
presented with a dialog (Figure 15-7) containing a combo-box where you may key in the name
of a new catalog or select from a list of existing catalog names:

S[=1E

M ame

| Experimental Macros W |

[ Save ] | cancel |

Figure 15-7 Catalog Save As dialog

Delete: Allows you to delete one or more macro catalogs from the GeoCue repository. You will
be presented with a list of catalogs (Figure 15-8). Select the ones you wish to delete, and then
press the Delete button:
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E Delete

E =perimental b acroz
w'ork flow Doz Macroz
Production Macroz

Delete ] [ Cancel

Figure 15-8 Catalog Delete dialog

Assign Catalog to Project:

In order to assign and run macros, you must assign a macro catalog to your GeoCue project.
Selecting this command (Figure 15-9) will present you with a list of projects and a list of catalogs.
Select the Project to which you wish to assign the selected catalog and press OK:
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Assign Catalog to Project

Froject kacro Catalog
3007 Sample Data s

Experimental bMacros

Brad Finland Froduction Macroz
Brad Test Yorkflow Do Macros
Brad Test2

Derek Delete Me

Derek Finland 4-1-05

Derek ODOT 1.6 .17 Testing
Dretrait - 5000 S egment
Dretroit - Full

DGEM_Poduct Tezt 1
dw330pm

dw3pm

| GeolCue Introductany Project
Helzinki

KE Miaagra

KEM adizon

KEMiagraz

K Comidaor -%1.7.7. Test
K Segment Test

b adizan

b adizon - Full

t adizon County 2004

b adizon -ECF

Madizon TT

Mancy Test(1.6.4)

OAE - 1ARS it

0K ] [ Cancel

Figure 15-9 Assigning a Catalog to a Project

When you click on a project, if a macro catalog has already been assigned, the assigned catalog
will appear highlighted in the Macro Catalog list.

Exit: Closes the Edit Macro Catalog form and terminates the Manage Macro Catalogs
application.

15.2.4 Saving a Macro

If you have chosen to store a macro in the GeoCue repository, you may wish to edit the macro
or verify that it does what you think it does. To save a macro to a file, select the row in the table
that corresponds to the macro and then click the Save Macro to File... button. This will present
you with the standard Save File Dialog where you may save the macro to a file on disk.
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15.2.5 Validating the Catalog

When you save your macro catalog to the Repository, the catalog is automatically validated.
Validation includes the following checks:

e Are macro names unique?
e Do the macro file paths exist?

e If the FILE storage mode is used, is the File Path a UNC path with at least READ
privileges?

You may also validate the macro catalog at any time by pressing the Validate button. If
validation fails, the offending macro(s) are selected in the table.

15.3 Assigning Macros to Working Segments

Once you have a macro catalog assigned to your GeoCue project, you are ready to assign macros
from the catalog to your populated working segments. You may assign a different macro to
each working segment in your project, or you can assign the same macro to many working
segments all at once. We will demonstrate assigning the same macro for all working segments
and note how you can set these individually.

Select all of the working segments into the Working Set queue (remember, the easy way to do
this is to select the working segment layer in the GeoCue legend and choose Add Layer Entities
to Working Set from the Legend command). Activate the checklist for the selected entities by
pressing the Flash Current Entity tool on the Working Set toolbar. You should see the familiar
working segment checklist (Figure 15-10).
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Checklist - LAS Working 5 egment -OX
E=2 000000 ™
| Utiies

Mame; 1 LAS WS _ 0002

(A1 B Initialization 1 Initialize the iterm.
[I] 2 B Set Population Parameters 1 Allows users to set parameters controling how the LAS file is populated.
£ E] 3 B Populate 1 Start population process.
E] 4 O Initial L&S QC i] Perform initial QC of working segment
E] 7] O Azsign Macro 0 Allowes wgers ko azsign macros.
E] B O Create Meighbors for Macro Processing 0 Creates neighbor laper for uge when processing Macros with overedge.
Iz O Rum Macro ] Alloves ugers to iun macros.
E] g D Process LAS in TemaScan 0 Process working segment in TerraScan.
E] 9 O Final L&S QC 1] Perform final QC of working segment.
Checklist- LAS Working § t = x

B 90068000 3

Praceszing

MHame ,T
O M anage Caches
(D) View LAS in Paintvue
O Views Population Parameters
O Set Design File
O Update Geocoding
O Change Graphic Type
() Update LAS Fils
O Generate Reduced Resolution LAS

Mame; 1 LAS WS _ 0002

Allows users copy working segment files locally.
Wiew LAS file with Pointyue

Allows users to view parameters controling how the LAS file iz populated.

Manage the design file st on the entity.

Re-wnites the files GeoTiff geocoding information.

Allaws users to change the graphic twpe and re-populate attributes.
Tool ta modify various LAS file attributes.

o o o o o o o O

Generate Reduced Resolution LAS from main LAS for Histograms

Figure 15-10 Working Segment Checklist

Select the Assign Macro checklist step, press the Multi-Entity mode and press the In-Progress
state button. You should be presented with the Assign Macro dialog box depicted in Figure
15-11.
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Ative Catalog: Undefined - Select Macro Cataloge... button at right to zet active macro catalog, Macro Catalogs..

Macros

ge
Mame Oweredge  Proceszed Storage File Path Drezcription
Meighbors

)

Figure 15-11 Assign Macro Dialog (no Active Catalog)

If you have not yet assigned a macro catalog to the current GeoCue project, the dialog will
appear as shown in Figure 15-11. Pressing the Macro Catalogs... button at this time will bring
up the Assign Catalog to Project dialog (Figure 15-9). If you have already assigned a macro
catalog to the current project, pressing Macro Catalogs... will display the Edit Macro Catalog
dialog so you may manipulate the macro catalog associated with the current project. After
assigning the catalog, the Assign Macro dialog will appear as shown in Figure 15-12.

Assion Macro

Active Catalog: Workflow Doc Macroz tacro Catalogs...

M acroz
Uze
Marme Overedge  Proceszed Storage File Path Dezcription
Meighbors

tedyegT ol round i] F REFPOSITORY | C:\teratmacroiMedyegToGnd. mac Clazszifies Medium Wegetation to
p | AlNDefault 0 F REPOSITORY | C:hteratmacrobAlDefault. mac Clazzsifies as Default

&lGround ] F REPOSITORY | C:A\teravmacrobalGround. mac Classifies as Ground

Thind_p25_C 0 | FILE WweeporehT SMacrosh Thind_p26_C.ma | Thin x4 Dz 25 Keep Centroid

)

Figure 15-12 Assign Macro Dialog (with Active Catalog)
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All of the macros in the active catalog are presented in the Assign Macro dialog in a very similar
fashion to the Edit Macro Catalog dialog. However, none of the information is editable. As with
the Edit Macro Catalog dialog, a macro is selected by clicking in the left-most side of the row
associated with the macro. If a macro is selected, the Set button will be enabled. Selecting the
Set button will assign the macro to the working segment(s) in the Working Set queue. We will
select the Thin4_p25_C macro and assign it by clicking the Set button. This will close the Assign
Macro dialog. If you now select one of the working segments and click on the Processing tab in
the Properties pane, you will see that the Macro is indeed Thin4_p25_C.

E‘fuperties m

General Froperties
Fil i -
" Mame alue Drezcription
Spsterm Overedge 0 The overedge value for the dal
b acro Thind_p2h C The current macro azzighed.
Foints
Proceszing

Figure 15-13 Processing Information in Properties Pane

Now, click on the Assign Macro step in the checklist and notice that the history section of the
Checklist Step Details (Figure 15-14) shows that macro Thin4_p25_C was assigned to the
working segment (the Start and Stop times are not shown here for readability):
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Shatus M achine

(P) Pending kelizon | eeyore

O In Progress | kelizon | eevare
D Mot Started | kelizon | eevore
@ Pending kelizon | esyore
D In Progress | kelizon | eevare
D Mat Started | kellizon | eepore
@ Pending kelizon | esyore
Q Complete kelizon | esyore Azzigned macro: Thind_p2h_C

Figure 15-14 Assign Macro Checklist Step History

Note: To assign a macro to one or a few working segments (instead of all working
segments on the layer), add the individual working segments to the Working Set queue,
then put the Assign Macro step in progress and follow the procedure outlined above.

15.4 Running Macros Assigned to Working Segments

Now that you have assigned the Thind_p25 C macro to your working segments, you are ready
to run the macro. Add the working segments to your Working Set queue and make sure the Run
Macro step is selected in the checklist. You can run macros in the foreground as an immediate
task or, if you have the Enterprise version of GeoCue, you can run the macros as a background
(silent mode) task or distribute the macro processing across multiple workstations.

15.4.1 Foreground Local Processing

NOTE — Beginning with GeoCue 2017.1, launching TerraScan in Microstation

CONNECT Edition is now supported.

Select the Run Macro process step. If you have not set the GeoCue option for Disable Single
Entity mode, press the Multi-Entity mode button on the Checklist toolbar (since we want to
process macros for all entities in the working set).
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If you have the Enterprise version of GeoCue, deselect the Dispatch button on the Checklist
toolbar.

Finally, press the In-Progress button. If the 'Run Macro' step is being run for the first time
and/or if you have not already selected the desired version of Microstation on the "LIDAR 1
CuePac Options" dialog (under the 'Terrasolid' tab), the following dialog will be launched
asking you to select the Microstation version you want to use to run this process.

1 Installed Microstation Versians x

Pleas= select from the following supported Bentiey Apphcations
installzd an this machine

Bentley Application:
[ Select Application ] v|

MicroS tation| 32-bit)[08.05)
MicroStation VEi (SELECT series 3)[32-bit)[08.11.09.292)
MicroStation CONNECT E cition(54-bit)[10.04.00.04E)

0K || Cancel

Once the desired version is selected, it will first launch MicroStation and then load TerraScan.
Next the GeoCue macro processor will drive it with the commands necessary to run the assigned
macros on each of the working segments in the Working Set queue. As each working segment is
loaded into TerraScan you will see the status message of Figure 15-15.

Reading block hle. ..

Figure 15-15 Reading Block File message

For this particular example, the next status message will be as shown in Figure 15-16.
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Executing macro. .
FrScanThinPaintz(1,1:3.2.4.00,0.25.0]

Figure 15-16 Executing Macro status dialog

The above messages will repeat for each of the working segments being processed.

WARNING — Do NOT attempt to interact with this instance of TerraScan. This could
interrupt the macro processing sequence. For example, TerraScan will allow you to abort a

running macro by pressing RESET. GeoCue will not be able to detect this and will report that
the macro has been run when in fact it has not.

NOTE — The Run Macro step requires version 005.005 or higher of TerraScan.

Click on the Run Macro step in the checklist and notice that the history section of the Checklist
Step Details shows when macro Thin4_p25_C was run on the working segment (the Start and
Stop times are not shown here for readability):

Status 1 | Machine Shztem Mess
(F) Perding | kellizon | eeyare
1 Complete | kelizon | eepare Fan macro: Thind_p25_C

Figure 15-17 Run Macro Checklist Step History
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15.4.2 Distributed Processing of TerraScan Macros

If you have GeoCue Enterprise, you can distribute TerraScan Macro processing across all
machines within your GeoCue constellation that are equipped with GeoCue and TerraScan
licenses. This is an extremely powerful feature that will significantly enhance your productivity.

Select the Run Macro process step. If you have not set the GeoCue option for Disable Single
Entity mode, press the Multi-Entity mode button on the Checklist toolbar (since we want to
process macros for all entities in the working set). Ensure that the Dispatch button is enabled
on the Checklist toolbar (this is its default condition for commands that support dispatched
processing). Figure 15-18 depicts the Checklist processor just prior to pressing the In-Progress
button.

Chegplelmieg L45 "Working Segment x

FEDINSY oY =1

Proc smgl Utilities

Mame: 1 LAS WS _ 0002

Mame IT Count Description
(A1 B Initialization Initialize: the: itern.
E] 2 B Set Population Parameters Allows uzers to get parameters controling how the LAS file iz populated.
E] 3 B Populate Start population process.
4 O Imitial L&S QC Perfarm initial QT of working segrent

22 (M 5| Assian Macro

[I] 5] O Create Meighbaors for Macro Processing

a7 O Run Macro
R D Process LAS in TenaScan

(@ 3|0 Final LAS aC

Allows ugers to assigh macros.
Creates neighbor layer for use when processing Macros with overedge.
Allows uzers bo run macroz.

Process working segment in TeraScan.

o oo o = o = = =

Perform final OC of working segment.

Figure 15-18 Preparing to Dispatch TerraScan macor processing

Now press the In-Progress button. This will invoke the Dispatch dialog (Figure 15-19).
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H Dispatch (Run Macra - RUN_MACRO) — O x
Scheduls (7]
®) Maow
(O Later
Date: Time: 24 Hr.
Machine / Cloud Selection
Dispatch Mode Machine Optian
(®)Machine (O This Machine
() Cloud @) Selected Machines
e | Running 7 | Queued =7 [Dffline 7 iption
- di= Wk AWIHTO-ENT Wever | Geolue Gerver machine automatically added by GeoCue Server 1927681 163
0k Cancel

Figure 15-19 The Dispatch dialog for a distributable command

Note that, just like for LIDAR image generation, all available machines are displayed and
checked. The Dispatch dialog functions the same for all commands of the same type so
dispatching TerraScan macros follows the same steps as were previously discussed for
generating LIDAR images. You can schedule a delayed processing time via the upper section of
the dialog. You can select the machines on which to run the macros from the machine list.
When you are satisfied with your selections, press the OK button to launch processing.

You will notice that you are returned to GeoCue without seeing MicroStation start up. However,
if you enable Microsoft Task Manager and switch to the Processes tab, you will find
MicroStation (ustation.exe) in the list of processes (Figure 15-20).
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15 Task Manager
File Options  Wiew

Processes  Performance App history Startup Users Details Services

Fewer details

- 99%

Mame CPU
E Java Update Checker (32 bit) 0%
E Java Update Scheduler (32 bit) 0%
[85] Microsoft Malware Protection Command Line Utility 0%
&2 Microsoft Onelrive (32 bit) 0%
[m7] Microsoft Skype 0%
[#=] Microsoft SQL Server Analysis Services 0.5%
¢ Microsoft Windows Search Indexer 0%
[mE] Microsoft.ReportingServices.Portal. WebHost 0%
[85] Microsoft® Volume Shadow Copy Service 0%
MicroStation CONMECT Edition 95.3%
[85] mpdwswve Application 0%
[85] mpdwswve Application 0%
[m=] MsDtsSrvr 0%
[85] RDP Clipboard Meniter 0%

47%

Mermory

0.7 MB
1.6 MB
1.8 MB
2.9 MB
2.6 MB
6.7 MB
6.2 MB
22.0 MB
2.5 MB
107.3 MB
72.6 MB
26.9 MB
0.8 MB

12 MB

72%
Disk

T

0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0 MB/s
0.1 MB/s
0 MB/s
0 MB/s
0 MB/s

0 MB/s

0%
Metwork

E—
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps
0 Mbps

0 Mbps

End task

Figure 15-20 Observing background processing using Task Manager

When using the Command Dispatch System, GeoCue runs MicroStation for TerraScan processing

as a silent background task. This is an extremely convenient mode that:

1. Allows you to run other operations in the foreground on your workstation without being
interfered with by the interaction execution of the macro processing.

2. Run asecond instance of TerraScan on your workstation to interactively process
segments that are not queued for background macro processing or to even switch to a

second project and edit data in TerraScan.
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15.5 Checking Macro Results

You can use the Process in TerraScan checklist step or PointVue (you may find the Utilities

checklist step View in PointVue convenient for this) to verify that your macro processing is

acceptable. Figure 15-21 shows one of the working segments prior to thinning (PointVue is
coloring by class).

#* Point¥ue - Yladmin_sysidisk 2igeocuedevwarehouse118025343klas-1.las - [View3d : 1]

[+

File = WYiew~ Tools~ Window ~ Help =

s oecwa=1Ell/s/BLER

Drata is full resolution

Figure 15-21 Working Segment before Thind_p25_C

Figure 15-22 shows the same working segment in PointVue after running Thind_p25 C.
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Recall that Thin4_p25_C changes the class on culled points to class 13. We changed the
Classification View Settings in PointVue such that points with class 13 are not drawn (Figure
15-23).

#* Point¥ue - Yiadmin_sysidisk 2igeocuedevwarehouse118025343klas-1.las - [View3d : 1]

[+

File = WYiew~ Tools~ Window ~ Help =

g0 a=1Ell/s BLER

Drata is full resolution

Figure 15-22 Working Segment after Thin4_p25_C
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#* View Settings - View3d : 1

General | Depth || Intengity | Classification | Return | Source 1D

Clazzification Color Map

Walle Pricriky Color M arme ~
1 247 |:| 205, 255, 2w | Default
2 254 9w Ground
3 250 1w | Low Yegetation
4 2a1 1w | MediumYegetation
] 252 1 +| High‘feqgetation
G Zh3 1 | Buildings
7 249 % | Low Pointz
a 205 w | Fey Points
L
v
L
w | Overlap Pointz

1 1nn 4nn 4

[ Load System Clazzmap ] [ Save System Clazzmap ] [ Edit Bows... ]

Load... | Save... | Default| Apply | k. | Cancel |

Figure 15-23 PointVue Settings to Hide Points of Class 13

15.6 Processing Overedge Macros

TerraScan allows you to specify overedge for macro processing. For example, if you specify an
overedge value of 25 meters, TerraScan will load each block that touches the block for which
you are current processing a macro and include an 25 m overedge into this adjacent block. The
problem with this is that there is no way to instruct TerraScan to use pre-macro processed data
from these adjacent blocks.
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LIDAR 1 CuePac Version 3.0 includes a new Checklist step that creates a layer of overedge LAS
Segments that are used when processing overedge macros. This new checklist step is between
Assign Macro and Run Macro as shown in Figure 15-24.

Checklist - LAS Working Segment

BOoOGO® ™

MName: B1-0215
Step Name Description
[I] - O Manage Caches Allows users copy working segment files locally.
- O View LAS in PointVue Wiew LAS file with PointVue
E] - O Wiew Population Parameters Allows users to view parameters controlling how the LAS file is populated.
E] - O Set Design File Manage the design file set on the entity.

[A] 1 . Initialization Automatic imbizlization step set by Create Entity.

(1) 2 . Set Population Parameters Allows users to set parameters controlling how the LAS file is populated.
K . Fopulate Start population process.

[I] 4 O Imitial LAS QC Perform initizl QC of working segment

(M5 Assign Macro Allows users to assign macros.

(1] & . Create Meighbors for Macro F@r&at&s neighbor layer for use when processing Macros with overedge.
(T17 () Run Macro Allows users to run macros.

[I] 2 D Process LAS in TerraScan Process working segment in TerraScan.

1] 9 () Final LASQC

Perform final QC of working segment.

2

Figure 15-24 The Create Neighbors for Macro Processing step

This new capability is quite simple to use:

1. Assign macros to your LAS Working Segments using the Assign Macro checklist step

2. Add all of the LAS Working Segments that you wish to run macros against into the
Working Set

3. Runthe Create Neighbors for Macro Processing step

4. When the previous step has completed for all working segments, reselect the segments
to the Working Set and run the Run Macro step
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If the Create Neighbors step detects any macro assignments that require overedge, it will create
a new layer for the overedge segments. This new layer will have the same name as your original
LAS layer with “_NL” appended to the end of the name. It will then copy onto the *_NL layer a
replica of the neighbor working segments and make a copy of their LAS data. These working
segment “clones” will not have a checklist.

When you actually run the macro, the Run Macro step will detect macros that require overedge.
It will then search the *_NL layer for the neighbor segments. If any segments are detected to be
missing, an error will be declared for that particular segment.

Figure 15-25 shows an LAS Working Segment layer with a single segment assigned an overedge
macro.

* Project 1 (900062) - LIDAR Project Setup and Processing
Setup Tools Sources Products Help

(116 {3 Create Neighbors for Macra Processing

M 7 ) Run Macro
M 8 (J Process LAS in TeraScan
M8 OFinal LASQC

HName: B1-0213 B1-0221 B1-0220 B1-0219 B1-0218

General

Files B1-0219

MName

Description

Entity Type ~ LAS_ Werking Segment
LayerMame  LAS1

Checklist Name  LAS Working Segment B1-0215 B1-0214 B1-0213 B1-0212
Area 1,440,000.0 SQ Meter

System

AD_1983_UTM_Zone_16N Eama o @l b 1 (@A B Checklist - LAS Working Segment <&
Di ME]TF Name += Dﬁcrlphcn - : @ [eo] | O O @ O 0' =
P F C[LAS 1N Heighbors fo processing meer | g Hclelel[Ble (R 8 fE Name: B1-0218

jame:

WG pes ]| working Set Step Name
Winl Al = R Badls () Marmge Cactes
7 7 I ™| Edit Boundaries ol —_— View LAS in PointV

[~ 7 " " | LIDAR Stereo T B7-0233 A1-0232 B1-0237 A1-0230 ) @M - O viewLASin Pointiue
+ ’ - | (@ - (O View Population Parameters
& F | Projest 1 Project boundary defined by str 4| D - O set Desion il
7 7 I [ | LAS Boundary 1 = 2 = : b

MFI | LAs T BT-0227 B1-0226 B1-0225 B1-0224  B1-0223 [l
G (@ Bpplani Trajectory fle 8 iy | [ ® 1 @ italzation
T 7 ™ I (@ LIDAR Souces 5 i 1] () 2 [ Set Population Parameters

4T 7 = | 1INAR 1 75m Orthas =] = uld] 03 @ Popuate
: . : 2 = @ ¢ O initial LASGC
Froperties ] | ) [ 5 @) Assign Macro
g
B
@
L]

Links
Points
Population

Processing B81.0209 B81.0208 B1-0207 B1-0206

Click to single select item or drag rectangle to multi-select entities | 525,137.52 3.860,697.72 (Meter) £f7l[1:39818 1N

Figure 15-25 An LAS Segment with an assigned overedge macro

Figure 15-26 depicts the result of running the Create Neighbors for Macro Processing step for all
working segments on the layer. Note that only the neighbor segments of original LAS Segment
“B1-0129” were cloned onto the overedge layer.
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* Project 1 (900062) - LIDAR Project Setup and Processing

Setup Tools Sources Products Help

N . T
e A= a9 ol@ bebé o0 @-AD: :
i pi[s[L[F] ™ Neme Description Y . . —— B0 ™
SV v | LAST_NL Neighbors for processing macr ol el el "ﬁ' & '@ me
U IV )V | iEASH & =M Warking Set =
[ [ [7| LAS Macro - 7 = 3
' I~ I | Edit Boundaries l S A
" 7 7 | LIDAR Stereo = | 2
& | Project 1 Project boundary defined by str o B
& 7 7 7| LAS Boundary 1 = £4 =
T FI 7 LAs T B1-0226 B1-0225 A1-0224 e =
@ " @ seer Applanix Trajectory file g | =
&7 7 7 7 |[@ LIDAR Sources e = [¥]

w7 T T HDAR 1 75m Drthos hd | E.n

. 3 Iy %2

| )

B - - I arza0 at0218 o

1]
S
L]
BT1-0214 BT1-0213 B1-0212
J =
Click to single select item or drag rectangle to multi-select entities |~ 524.839.32 386352115 (Meter) ][1:39818 1N

Figure 15-26 The "clone" LAS Segments created for overedge processing

15.7Summary

At the beginning of this chapter, we briefly reviewed how to create a TerraScan macro file such
that it can be used by the GeoCue LIDAR 1 macro processing system. We learned how to create
and manage macro catalogs which are used to maintain a list of macros available for use in
LIDAR 1. Then, we learned how to assign macros to and run them on LIDAR working segments.
Finally, we saw how we can check the results of running macros.
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16 LAS Merge

LIDAR 1 CuePac Version 2.0 and later include a sophisticated capability of merging LAS data as
defined by LAS Boundaries and Segments. While this capability was primarily developed to
support merging the results of arbitrary LAS Segments processed through macros, it can, in fact,
be used for any LAS merge task.

16.1An Overview of Merge

Merge is the process of inserting data into a data container that already contains data (i.e.
merging new data into existing data). Merge in GeoCue is controlled by the LAS Boundary.
While the LAS Boundary controls the merge definition, it is LAS data that is actually merged. LAS
data is always contained within LAS Working Segments (or LAS Segments or simply Segments).
Thus an LAS Boundary can be considered an LAS Segment container. As a container, the LAS
Boundary could be empty (in fact, LAS Boundaries are always empty when first created).

NOTE: LAS Working Segments do not need to be associated with an LAS
Boundary. The LAS Boundary is useful for:

e Defining LAS Segments based on LIDAR point densities (see the initial
chapter on LAS Segmenting)

e LAS Merge operations (this chapter)

In general, it is not always easy to predict the boundary of a merge operation since it can be a
function of the data content of the sources to be merged. Therefore, we use only LAS Segments
(rather than Boundaries) to define the target of a merge.
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16.2An Example Merge

We will demonstrate merge using the Madison project. We will perform the following steps:

1. Draw an LAS Boundary around a runway

2. Define Segments in our boundary

3. Use TerraScan to classify all points in the Boundary to Ground

4. Define a new output layer for our merge operation results

5. Define LAS Segments on this target layer and populate from our original source
6. Prepare our Boundaries for the Merge operation

7. Perform the Merge

8. Examine the results

16.2.1 Merge Source 1

We will use the “template” method of creating a boundary for our first merge source. This
source will eventually be a runway that we will set to the ground class.

Using the GeoDraw Polygon, draw a boundary around the west runway of the Huntsville Airport
in the Madison data. You can perform this by turning on the display of the 1.75 m LIDAR Orthos
that we constructed in the LIDAR Ortho chapter of this document. This technique is called
“heads-up digitizing.”

The west runway is the runway on the left in the lower, left hand section of the Madison data.
Remember that you can zoom in, zoom out and pan using the mouse wheel while you are
digitizing the polygon. You can also delete, point-by-point, by pressing the right mouse button.
Our completed GeoAnalysis polygon is depicted in Figure 16-1.
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* Madison (80283) - LIDAR Project Setup and Processing
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Figure 16-1 GeoAnalysis polygon of the left runway

Create a new LAS_Working layer called “LAS — Runway”. Create an LAS_Boundary on this layer
called “Runway Boundary” by selecting the GeoAnalysis polygon that you digitized around the
runway and using the entity placement method “Selected Entities Geometry.” Don’t forget to
set the Entity Type to LAS_Boundary (the default for an LAS_Working layer is
LAS_Working_Segment).

On this same layer we will create a grid of LAS_Working_Segments. Select the layer and press
the Create Entity tool on the legend toolbar. Enter “R-“ for the name, set the entity type to
“LAS_Working_Segment” and set the Placement Method to Place Grid of Entities. Next press
the Define Grid... button.

LIDAR 1 CuePac

GeoCue Group Inc. Page | 16-3 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

Select the Runway Boundary entity and set the grid parameters to those shown in Figure 16-2.
Note that we set the Grid Alignment Origin parameters by simply pressing the Set Point to MBR
Origin of Selected Entities button. Also note that we keyed in a Tile Size of 500 meters for X and
500 meters for Y. When you press Preview, your display should resemble Figure 16-3. Notice
that we have a single column of segments, each spanning 500 meters of the runway. We set up
our segments using this technique simply to demonstrate the utility of the GeoCue Gridder.

Y Grid Pararneters ot
[arid E stent Ganid Alignment Point Ig.gl
(®) Cover Selected Palygon(s) () 5et o (0,0
() Fixed Murnber of Fows and Columng (®) Set to Selected Entities' MER Origin A
{JFit Fows and Columns to Selected Polygan () Digitize Point +
R cs: Colurnns: () Key-in Paint
Murn Tiles: W ¥ [Meter]

Clip to Selected Palygon Paint: | 518649.73225 | | 3832803.0733

Femaove Slivers

Sliver Threshold: | 15 % of Cell Size
37,500 2q. Meter

Tile Parameters
() Set size to MBR of Selected Entities | 2
(®) Kep-in Tile Dimensions

Grid R otation - ' [Meter]
[ | Rotate Grid Tile Size: B0 B0
£ Angle: [Degrees) Harizonal: Yertical:
Overedge

At Fit Preview Grid

Tatal Tiles: 7 Create Entities Cancel

Figure 16-2 Grid Parameters for the Runway segments

When you are satisfied that your parameters are correctly set, press Create Entities.
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* Madison (80283) - LIDAR Project Setup and Processing
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Figure 16-3 The Preview of our Runway Segments

We now have created both a Runway Boundary as well as Runway LAS Segments. However,
there is currently no association between the two. We need to create this association.

Select the Runway Boundary into your working set. You should see the checklist of Figure 16-4.
Notice that the list displays with step 2, Create Segments, selected. We do not want to execute
this optional step because we made our LAS Segments independently of the Boundary (We saw
how to use the Create Segments step in the LAS Working Segments chapter of this document).
We do, however, need to associate the LAS Segments that we created with the boundary. This is
done via the Associate Segments checklist step.
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2| B 1|3 Initialization Initialize the iterm.
(1] 2|O Create Segments
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1] 4 |O Aesign Merge Priority

(1] 5|O Merge
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Perform merge of azzociated working segments with working =egments on a different laper.

Figure 16-4 The Runway Boundary Checklist

Select the Associate Segments step and press Set State In Progress button. You will be
presented the dialog of Figure 16-5.

T Associate Segrments it

Wwhorking Boundarny: Rurwway Baundarp0001

Murnber of Azzociated Segments: | 0

Agzociate Selected Segments Dizassociate Selected Segments
Select Azzociated Segments Dizazsociate All Segments
Cloze

Figure 16-5 The Associate Segments dialog

To Associate the segments we previously created, simply Select the segments and press the
Associate Selected Segments button. Note that you can have Boundaries selected along with
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your collection of segments- this command will simply ignore any selected boundaries. This
makes it easy to simply drag select the Runway segments.

Once you have associated the segments, deselect everything in the Map View by simply clicking
in an area of the Map View away from any selectable entities. Now press the Select Associated
Segments button. You should see all of the LAS Working Segments that were created using the
Runway boundary become selected. If not, simply press the Disassociate All Segments button
and repeat the above process. When you are satisfied that the segments have been properly
associated, press the Close button. When presented with the Checklist Step completion dialog,
press Complete. You now have an LAS Boundary with associated LAS Segments.

Next Populate the Runway segments by:

1. Selecting the segments into the Working Set (make sure to exclude the Runway
Boundary)

2. Execute the Set Population parameters step, setting the dialog to the values shown in
Figure 16-6. Note that LIDAR Sources is being used as the layer from which LAS data is
being sourced. Note also that we have used the Madison Seed file for the Create
Associated Design File option. Press Set when complete with the dialog.
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Figure 16-6 The Runway Segment Population parameters

Reselect the Runway segments to the Working Set (you can quickly do this by pressing the
Restore to WS button on the Checklist toolbar). Run the Populate checklist step on all of the
entities in the Working Set. Note — this will take some time to complete since we selected the
LIDAR Sources as the LAS source for population. The LIDAR flight lines in the Madison data set
are very long relative to the runway section but, since the data are a random point cloud, the
population algorithm must examine every source point. Remember that you can track the
progress of the population operation by setting the (F)ill option on the LAS Runway layer and
selecting the desired fill state from the Symbology toolbar.
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Set the TerraScan option to Exclude neighbors (see Figure 16-7 for the dialog setting and the
TerraScan chapter of this document for an explanation of the settings). Select all of the Runway

LAS Segments into the Working Set and execute the Process in TerraScan step in Multi-Entity
mode.

* LIDAR 1 CuePac Options x
) i

Meighbors  Trajectory Layer  Backdiop lmages  LAS  Terrasolid -
Meighboring Seaments [Blocksz] in TeraScan

(nclude
Uze Overedge [Layer Lritz]

() Prompt when starting TeraScan

Figure 16-7 TerraScan neighbors option setting

Set all points in the Runway segments to the Ground class.
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You can easily do this by:
1. Select Macro from the TerraScan tools menu
2. Select Add...

3. Select Classify Points for the Action option and By class for the
Routine option and press OK

4. Set From class to Any Class and To class to Ground and press OK

5. From the Macro File menu, select the Save As option and save the
new macro under the name “RG” (make sure to remember the
directory under which it is saved). Dismiss the macro dialog.

6. Open the TerraScan Project menu
7. Under Tools, select Run Macro.

8. Set Process to All Blocks, Macro to the RG macro you created above,
ensure the Save Points option is checked and press OK. You should
see a scrolling dialog reporting successful completion of each block.

Exit TerraScan

We set our process note to “Set all points to Ground.” as a reminder of our processing step. You
can select Runway segments into the Working Set and execute the optional step, View in
PointVue, to verify that all runway points are set to ground (select the View by Class icon in
PointVue — all points should be the Ground color).

16.2.2 Merge Source 2

Our example is to merge the runway ground classified data into a set of data surrounding the
airport. Thus we will next prepare a layer that contains other data we wish to include in the
merge. We will construct a subset of the data around the airport that contains the previous
prepared runway data.
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1. Create a new layer of type LAS_WORKING called “LAS — Context”

2. Select all of the LAS Segments that contain the runway area from the original project
layer, LAS-1 (Figure 16-8)

3. Create new LAS Working Segments on the new LAS — Context layer using the Selected
segments as a template (create the new segments using the Selected Entities Geometry
placement method). Use a name of “Context —“

4. Set the Population Parameters on these new Context Working Segments using LAS-1 as
the source layer (note that this will not be the layer selected by default on the Set
Population Parameters dialog so be careful!). Set the design file option and select the
Madison MicroStation V8 seed file.

5. Populate the Context LAS working segments (this should go very quickly since the
geometry of the destination and sources are the same)

+ Madison (80283) - LIDAR Project Setup and Processing

Setup Tools Sources Products Help

B ———— 25l [: @ o > Checklist (@
PRAO9 o @ b sI@-A M -
S— =daﬂ%®]@j‘é$iﬁ” & 2900888
W | LAS- Context o [ Bim
L I 7| LAS - Runway o : 991 workingset = _—
™7 I ™| Madison Po Ml S 2
™7 ™ I~ | LAS Overlap Test = ]
PR s o & =
™7 7 I |@ LIDAR Sources  LID, e'_E = =
PR F|ws = )
7 I | seeT = 5]
I | 75 Traiectory = =]
#-W W [~ [~ | LIDAR 1.75 m Orthos ‘g @
-1~ [7 [~ ™| Ortho Overlap Test Z| y
e[| ™ (USGS DRG) |
T [ | NaturalVue 2
- 7 7 7| dZ Orthos B Bl
RS S
%
- v
4
R C
41 | o =k
R : a
— paama o]
o
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4 P — 2
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Figure 16-8 Original Segments from LAS-1 surrounding runway
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The last step is to create a Boundary that encloses our new Context working segments. We will
create a boundary that tightly encloses the new segments. Since these segments are orthogonal
to the coordinate system and are rectangular, an MBR (Minimum Bounding Rectangle) will do
the trick.

1. Select all of the new Context working segments
2. Invoke the Create Entity command with the LAS — Context layer selected.

3. Create a new entity of type LAS_Boundary, named “Context Boundary”, using the
placement method MBR of Selected Entities

4. Associate the Context working segments to this new boundary using the same
technique discussed in the previous section

16.2.3 Preparing the Destination

Merge combines data denoted by one or more LAS Boundaries with data contained in LAS
Segments. Thus the destination for a merge is a layer of type LAS_ WORKING. This layer must
contain LAS Working Segments that span the area that you are interested in obtaining merge
results over.

We will construct a single LAS Segment on a new layer to contain our merge results. You should
note that the destination can be sub-divided into as many LAS Segments as you desire. For
example, if the destination layer define “LAS Products” for delivery, you may want to grid the
destination layer into LAS Working Segments that adhere to the delivery tile size specified by
your customer.

Prepare the destination by the following steps:
1. Create a new layer of type LAS_ WORKING called “LAS — Merge Results”

2. Select the Context Boundary entity (make sure you have only one entity selected)
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3. Select the “LAS — Merge Results” layer and create a new entity of type
LAS_Working_Segment named “LAS — Merge Result” using the placement method
Selected Entities Geometry

You should now have a single new LAS segment that is the same size as the combined Context
segments created in the previous section.

16.2.4 Merge

We will now perform the actual merge. Our goal is to merge the Context data and the Runway
data into the destination LAS segment with the runway data taking precedence.

When two or more LAS Boundaries are to be merged and these boundaries have overlapping
areas, you can specify the priority of the boundaries. Boundaries with higher priority will
“overwrite” boundaries with lower priority.

Thus the first step of the merge is to establish the priority of the two Boundaries that will act as
sources in our merge. We want to create an LAS segment (our LAS — Merge Results segment)
that contains as a base set of data the airport area contained in the “Context” segments.
Overlaid on that data we want the Runway data that we classified to ground. Thus the
operation is essentially “copy all the context data to the destination and then overwrite just the
runway area with the ground classified runway data.”

16.2.4.1 Setting Merge Priority

LAS Boundaries can be assigned a Merge Priority if they are to be used in merge operations.
Priorities can assume positive, integral values with higher numbers having higher priority. If two
or more boundaries are selected as merge sources, those boundaries have overlapping areas
and merge priorities are the same, the results are undefined. If no merge priority is set and the
boundaries have overlapping areas, again the result are undefined.
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We will set the priority of the Context boundary to a value of 1 and the Runway boundary to a
value of 2 (giving the runway data higher priority).

Select the Context Boundary and the Runway Boundary into the working set. Its checklist
should resemble Figure 16-9. Select the Assign Merge Priority checklist step, press the Multi-
Entity mode button and set the step to In Progress. This will invoke the merge priority dialog

(Figure 16-10).

Checklizt - LAS B ounday

=Ed

7| Utilties

22 9290060000 M

Mame ’T Cont Description

Mame: Runway Boundary0001

[A] 1| Initizlization 1 Initialize the iterm.
E] 2|O Create Segments 0 Allows uzers to create a grd of associated segments.
f} [I] 3|B Agzzociate Segments 1 Allows uzers to associate working seaments with the boundary.
E] 4|O Azzign Merge Pricrity 0 Allowz uzers to aszign merge priarity ba the boundary.
E] 5|O Merge 0 Perform merge of azzociated working segments with working =egments on a different laper.
Figure 16-9 Context Boundary checklist
. . L.
. &ssign LAS Boundary Merge Priority — O >

“Whorking Boundaries:

p | Runveay Boundary0007
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Rurway Boundarpd002 LAS - Bunway 1
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Set for Selected Boundaries. . (] Cancel
Figure 16-10 Assign Priority dialog
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Note that this dialog is interactive with the display. If you select a row in the dialog, the
corresponding Boundary will Select in the Map View. This allows you to easily determine the
layout of boundaries in complex projects while assigning merge priorities.

Set the priority of the Runway to a value of 2 and the priority of the Context to 1 (click in the

Priority field to set the value). When complete, press the OK button.

16.2.4.2 Merge

The final step is to actually perform the merge.

Merge is driven through the checklists of the Boundaries that will be the source of the merge.

1. Select both the Runway and Context Boundaries into the working set.

2. Activate the Multi-Entity mode and set the Merge checklist step to the In Progress state.

3. You will be presented with the dialog of Figure 16-11.
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Figure 16-11 The Merge dialog

The Merge dialog allows you to filter both the input sources to a merge operation as well as the
output. The input filter is the same as that used for Population parameters for LAS Working
Segments. Thus if you wish to filter out certain types of data, set the parameters the same as
you would for populating segments. Note that if you select the radio button option of none, the
effect of the merge will be to insert nothing into the merge area. Depending on the settings you
select on the output tab, this can have an effect such as deleting the data within the region in
the output layer that is coincident with your input boundaries.

We wish to include all data in our input sources and thus leave the Input radio button set to All.

Switch to the Output tab. The first action is to select the layer into which the data will be
merged. Recall that we set up “LAS — Merge Results” as our destination layer. Press the Select...
button beside the Destination Layer field and select this layer from the Layer Selection dialog.
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Merge allows you to merge the input data into output data while retaining selective portions of
the output. We are not going to use this feature for our example since we did not populate any
of the LAS segments on the “LAS — Merge Results” layer. However, notice that retaining data
works similarly to the population parameters using the LAS filter. Leave the radio button set to
None on this dialog.

Press Merge to start the merge operation. You can observe the progress of the merge by
selecting Fill Color on for the merge layers and observing the status.

When the merge is complete, select the “LAS- Merge Results” LAS Working Segment into the
Working Set and run the View LAS in PointVue checklist step. Set the PointVue mode to “Display
by Classification.” Your display should resemble Figure 16-12. Note that the data we classified
to Ground from the Runway Boundary has replaced all data within this boundary area in the
Context Boundary area.
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Figure 16-12 Viewing the Merge result in PointVue

16.3Summary

Merge is a very powerful feature in the LIDAR 1 CuePac. For most production scenarios, it is not
necessary to use Merge since you can typically accomplish the desired task using Populate.
However, when processing arbitrary boundary LAS segments in situations such as TerraScan
macros, Merge can prove very valuable in recombining results.
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17 LIDAR Stereo Images

We have included in LIDAR 1 CuePac the ability to render a pair of stereo images along with an
associated stereo model file for use in standard photogrammetric workstations. Using this
capability, you can render the LIDAR data (using a variety of tools) into stereo image
representations of the data. These images provide a number of advantages in processing LIDAR
data:

e You canview, in stereo, very large sections of the project (the equivalent of 100’s of
millions of LIDAR points)

e You can view stereo images rendered by the Classification color. This is very useful for
quickly visualizing misclassifications

e You can directly collect 3D features such as breaklines from the ‘imagery’

This release of GeoCue LIDAR 1 CuePac supports the following stereo editing platforms:
e Summit Evolution (from DAT/EM Systems International)
e ImageStation Stereo Display (from Z/1 Imaging)

e BAE Systems SOCET SET Version 5.1

17.1Generating a LIDAR Stereo Pair

The process of generating a LIDAR Stereo Pair (LSP) is similar to generating a LIDAR Ortho image.

We recommend that you first generate a small LSP over an area of interest in case you need to
“tune” the generating parameters.
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Open project Madison. Create a new layer of type LIDAR_Stereo_Pair_WORKING and name the
layer “LIDAR Stereo Pairs.” Set the Horizontal Coordinate system to NAD83 UTM Zone 16N,
meters and the Vertical system to Geographic, WGS84, meters.

NOTE — When creating LIDAR Stereo Models, both the Horizontal and Vertical
coordinate systems of the Stereo Layer must be identical to the LAS Working
Segment layer from which the Stereo Images will be generated.

Turn off all layers except the LIDAR Orthos. Zoom in on an interesting area of the image. Select
the LIDAR Stereo Pairs layer and then press the Create New Entity tool. Fill in the Create Entity
dialog as shown in Figure 17-1. Note that we will create this test entity by simply dragging a
rectangle in the Map View. Dismiss the dialog when you are satisfied with the entity. Our test
entity is depicted in Figure 17-2.

Now insert the LSP entity that you just created into the Working Set. You will see the checklist
of Figure 17-3 in the checklist pane. Activate the first step and you will be presented with the
Set Image Generation Parameters dialog that we used in the LIDAR Ortho image generation
process. However, note that now the stereo related generation parameters have been
activated.
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Figure 17-1 Parameters for a test stereo pair entity
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Madison (80302) - LIDAR Project Setup and Processing
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Figure 17-2 LIDAR Stereo Pair entity created by dragging a rectangle
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Figure 17-3 The LIDAR Stereo Pair checklist

Set these parameters as shown in Figure 17-4. A discussion of these parameter settings follows.

The Base to Height Ratio determines the stereo exaggeration of the generated image. The
larger this value, the greater the apparent stereo effect. As a rule of thumb, use small values
(say around 0.3) in regions of moderate to high terrain relief and use larger values (0.6 and
above) where you want to exaggerate stereo relief in relatively flat areas. There is a trade-off in
setting this value. Small values of Base to Height Ratio yield higher quality images but lower
stereo exaggeration. The greater you make this value, the more the stereo exaggeration but the
more you will notice image degradation, particularly in areas of discontinuous changes in
elevation such as the edges of tall buildings.
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The Base Elevation should be set to the approximate average elevation of the project area. Pixel
size was discussed in the previous section on LIDAR orthos. As a rule of thumb, a value of
approximately 1.25 times the LIDAR average Ground Sample Distance is a reasonable value.

Most stereo photogrammetric workstations do not use image transparency. Thus you should
normally set this value to black. The exception would be if you intend to export the image to a
software package that can use transparency.

: Set Image Generation Parameters — *
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Figure 17-4 Parameter settings for the test stereo image

As previously discussed, the feature file allows you to associate a file to contain vectors
extracted from the imagery. Photogrammetric software platforms use this both for storage of
any collected features and also to establish viewing transformations. We have provided
MicroStation seed files for the Madison project in the Sample Data file collection (in the
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subfolder named “MicroStation Seed Files”). We have selected the option to associate a file per
stereo model.

When you have completed the dialog, press Set to dismiss and accept the parameters.

The next step is to actually generate the stereo pair. Add the LIDAR Stereo Pair entity to the
Working Set and activate the second checklist step (“Generate Stereo”). When this step
completes, your stereo pair is ready for viewing!

NOTE: If you have the Enterprise version of GeoCue, you can Distribute the
generation of LIDAR Stereo images. This functions identically to generating
LIDAR orthos (see 12.1.4.1).

17.2 Invoking the Stereo Platform

The LIDAR Stereo Pair that you generated in the previous section is ready for exploitation. To
bring it up in your stereo platform, select the LIDAR Stereo Pair entity into the Working Set and
activate the third checklist step (“Stereo Edit”).

If, on the off-chance, you have more than one LIDAR 1 CuePac supported stereo package
installed on your workstation, you will be presented a pick dialog similar to Figure 17-5.

LIDAR 1 CuePac
GeoCue Group Inc. Page | 17-7 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

E Stereo Review/Edit

Select Stereo Application

EAE SOCET SET
| DAT/EM Summit

£/ ImageStation Sterea Dizplay

Annatation Settings

[ ]iEnable Annotations

ok | [ concel |

Figure 17-5 Picking the Stereo Application

NOTE — The Stereo Review/Edit dialog has an option for Enable Annotations. You
should leave this unchecked unless you are participating in the GeoCue review of this
function. It will be released and documented in the LIDAR 1 CuePac Version 2.0

Release (early 2005).

If you are using an application that expects to be invoked with a CAD file and you did not assign
a file when you set the Stereo Image Generation Parameters, you will be presented with a
browse dialog with which to select the associated CAD file. An example of this dialog is shown in

Figure 17-6.
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Figure 17-6 Feature File selection dialog

17.3Project-wide Stereo Coverage

You can iterate on the previously discussed steps to achieve the stereo settings that you desire
for the overall project. Once you are satisfied with the image generation parameters, create a
grid of stereo coverage over the entire project using the same techniques discussed in the LIDAR
Ortho section of this workflow document.

Note that there are no particular restrictions on the LIDAR Stereo Pairs other than the
requirement that the entity must be created in the same coordinate system as the LIDAR
Working Segments and that the entities be rectangular.

LIDAR 1 CuePac
GeoCue Group Inc. Page | 179 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

You can generate very large LIDAR Stereo images (at least large in terms of the amount of
covered LIDAR points!). For example, you can generate a single LIDAR Stereo Pair for the entire

sample project.

A useful experimentation technique is to create a different layer for the different types of Stereo
Pairs. This allows you to easily keep track of the effect of different resolution settings, the
usefulness of panchromatic versus color images and so forth.
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18 The Stereo Macro Assignment System

The Stereo Macro Assignment System (SMAS) within the LIDAR 1 CuePac is a powerful system
that allows you use LIDAR stereo coverage of large areas of projects for both Quality Check and
TerraScan macro assignments. This iterative approach to reviewing and reprocessing can save
considerable amounts of time as compared to the more traditional approach of reviewing and
editing data one TerraScan processing block (LAS Working Segment) at a time.

The general iterative approach is:
1. Perform preliminary macro processing on the project

2. Generate LIDAR stereo images for the entire project based on “color by classification”.
These stereo images are typically quite large, covering many hundreds of LIDAR working
segments.

3. Bring up a LIDAR stereo image in your photogrammetric platform of choice.
4. Review the LIDAR data using tools within the stereo platform such as roaming

5. Draw a polygon around misclassified data using symbology matched to your GeoCue
TerraScan macro catalog

6. Exit the stereo platform and run the macro/merge process

7. Repeat at step 2 until you are at the point that interactive clean-up is warranted.

The general process is described in this chapter. We encourage you to experiment with
different techniques.
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18.1 Overview

The purpose of the Stereo Macro Assighment System (SMAS)® is to permit users to use LIDAR
stereo images to quickly identify areas within LIDAR data that should have certain TerraScan
macros run on them and to provide an efficient means to apply the macros once they have been
identified. Areas to which macros should be applied are delineated in a MicroStation stereo
environment using stereo models derived from the LIDAR data. These LIDAR stereo models
allow the user to view data over a much larger area than do direct LIDAR editing tools such as
TerraScan. When an area is digitized in MicroStation while SMAS is active, SMAS will do the
following on behalf and at the discretion of the user:

1. Create a macro processing boundary (LAS Boundary) in GeoCue that corresponds to the
digitized area.

2. Create working segments within and assigned to the macro processing boundary.

3. Assign a macro (based on MicroStation symbology or feature code of the digitized area)
to the newly created working segments.

4. Automatically set population parameters on the newly created working segments.
Working segments created by SMAS will be populated from the working segments that
were used to generate the LIDAR Stereo image.

At a later time, the user may perform the following steps within GeoCue to complete the
processing:

1. Populate the working segments created by a SMAS session.
2. Run the TerraScan macros assigned by SMAS.

3. Merge LAS data within macro processing boundaries into a destination LAS layer (See
the Merge chapter of this document).

% Previously, this was known as the Stereo Annotation System.
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18.2Getting Started

Before you can begin a SMAS session, you will need to set up a few things:
e LIDAR Stereo Pairs will need to have been generated

e A Macro Catalog must have been defined that contains TerraScan macros you have
created. This macro catalog needs to be assigned to your GeoCue project

e Feature Conversion rules need to be established that will tell SMAS how to assign
macros based on either MicroStation symbology or feature code

e ImageStation Stereo Display (ISSD) or DAT/EM Summit stereo application is installed and
working on the client machine where SMAS session will take place.

18.3Feature Annotation Rules Editor

You will initially need to establish rules that establish a relationship between polygons that you
digitize in the stereo review session and your macro catalog®. Macro Catalogs are used for
general macro processing in TerraScan and have been discussed in a previous chapter of this
document. Rule Sets are used exclusively by the Stereo Macro Assignment System (SMAS).
When used for macro assignment, your rule sets will have a one-to-one correspondence to your
macro catalogs.

18.3.1 Invoking the Rules Editor

The Feature to Resolution Action Rules Editor is invoked from the All Programs selection from
Windows. Browse to the editor by following the path (Figure 18-1):

10 Note — SMAS does not require that you relate a Rule to an existing macro. Using names for rules that
do not relate to a macro can be useful for simply annotating problems that will be manually reviewed.
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Figure 18-1 Invoking the Rules Editor

This will invoke the dialog of Figure 18-2.
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* Feature to Resolution Action Conversion Rules E”E|E|
Eilew .
Feature to Resolution Action Conversion Rules
Resolution Action Merge Priority Feature Code Layer (Level) Caolor \nizight Style

Feature Environment | <Mone> b | [NE\W’RU'E\] [ View Color Table ]
Fules...

Create/Edit Feature Delete Rule(s)

Environment Rules...

[ Validate Rules | [ Help |
Figure 18-2 Main dialog of the Feature to Resolution Action Editor
18.3.2 Loading a Macro Catalog

The first step in defining macro assignment rules is to load macros that you wish to use in the
SMAS into the editor. Select the File drop-down menu and choose the Load Macros from
Catalog option. You will be presented the dialog of Figure 18-3 Select the Macro catalog that
you wish to use in the SMAS session and press Open.
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Open Macro Catalog : E| E'

Mame

lewsMacros 4

Figure 18-3 The Open Macro Catalog dialog

18.3.3 Adding a Rule

To begin the process of adding a new rule, press the New Rule button at the bottom of the
Feature to Resolution Action Conversions Rules dialog (Figure 18-4). This will add a blank rule to
your current rule set.
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* Feature to Resolution Action Conversion Rules - untitled E”E|E|
Eilew .
Feature to Resolution Action Conversion Rules
Resolution Action Merge Priority Feature Code Layer (Level) Caolor \nizight Style
» 1 | ||:| Transparent | w
Feature Environment | Vonc> v [HewRue ] [ ViewColor Table |
Environment Rules...
[ Validate Rules | [ Help |

Figure 18-4 Adding a new rule

Populate this rule as detailed in Table 18-1.

Table 18-1 Filling out the rule

Rule Entry Description

Resolution Action Select the macro you wish to apply for this rule from the
drop-down list of macros (these are supplied by the Macro
Catalog that you previously assigned). Alternately, you can
key in a text string that either matches a macro in your
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Rule Entry

Description

Merge Priority

This allows you to specify the priority level at which polygons
with this rule applied will be merged (see the Merge chapter
of this document)

Feature Code

This field is used if your merge technique is a Feature Code
from the stereo edit environment as opposed to symbology.
This capability is documented in the LIDAR 1 CuePac on-line
help system.

Layer The MicroStation layer on which this polygon will be located.
Color The color of the polygon
Weight The line weight of the polygon
Style The line style of the polygon
18.3.4 Deleting a Rule

To delete an existing rule, select the row you wish to delete and press the Delete button.

18.3.5 Saving the Rule Set

To save the current rule set, select File » Save as from the drop-down File menu. Create a new
name for your rule set and press Save.

HINT: Rule sets have a one-to-one relationship to Macro Catalogs if you
are using your rule set to apply macros. Therefore we suggest you use
the same name for your Rule Set as you used for the corresponding
Macro Catalog.
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18.3.6 Loading an Existing Rule Set

Click on the Open menu item (from the File drop down menu) to open an existing set of rules
that you have previously saved. The following dialog will appear:

RuleSet] K&

Figure 18-5 Opening an existing Rule Set

18.4Preparing for the Stereo Macro Assignment Edit Session

When using the Stereo Macro Assignment System to map polygons (or coded features) collected
in a stereo workstation application and your macro catalog, you must ensure that you assign to
your project the Macro Catalog that corresponds to the Rule Set that you will use within the
SMAS session. To assign a macro catalog, browse to the macro editor via Window Start » All
Programs P GeoCue P LIDAR 1 CuePac » Manage Macro Catalogs.

WARNING — You must assign only one catalog to a project. If you assign macros
to working segments via the Assign Macro process step or via the SMAS and
then change to a different macro catalog, your macro execution step will fail for
each macro name previously assigned that does not match a name in the new
catalog.
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18.5Stereo Edit Session

Put one or more LIDAR S-Tiles in your working set and put the “Stereo Edit” step in progress.
You will be presented the dialog of Figure 18-6.

: Stereo ReviewyEdit @
Select Steren Application i)

£4 ImageStation Steren Dizplay

t acro Azzignment Settings

Enable Macro Azsignment
b acro Procezsing Boundanes

Create boundaries on layer:

w1 (-]

Boundary Checklizt: ‘Canversion Bules

LA&5S Boundary E |E|

Macro Proceszsing Working Segments

Create working seaments an layer: Wiorking Seament Tope:
W D LA5S wWaorking Segrment |z|
Desired number of points per warking segment; Working Segment Checklist

1000000 LaS Working Segment 5.0 E

Create aszociated design file for working segrments using:

W acief3hsupporth T raining T raining,_D ata'h adiz [ D

[ Ok ] [ Cancel

Figure 18-6 Stereo Review/Edit dialog
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18.5.1 The Stereo Review/Edit dialog

In the following subsections we will review the items to be set on this dialog.

18.5.1.1 Select Stereo Application

If you only have one Stereo Application installed (the usual case), only your application will be
shown in the Stereo Applications list. If a stereo application that runs with MicroStation (e.g.
“Z/! Image Station Stereo Display” or “DAT/EM Summit”) is selected, the Macro Assignment
Settings will be enabled.

18.5.1.2 Enable Macro Assignment

If you want to run the Stereo Macro Assignment Session (SMAS), check this box, which will
enable the Macro Processing Boundaries and Macro Processing Working Segments settings.

18.5.1.3 Create boundaries on layer

The LAS Boundaries that will be created from your digitized features will be placed on this layer.

To pick or create a layer, select the browse button, _l which will display the Select Layer
dialog (Figure 18-7).
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¢ Select Layer 1ol x|

Available Layers:

Haorizontal Coordinate System | Vertical Coordinate System
983 UTM_Zone 16M  WESS4 - Ellipsaid [Meters)
L UTM_Zone_ 16N WGESS84 - Elipsoid [Meters)

.| Description | Type

Create Layer... | 0K Cancel Help

Figure 18-7 Selecting a boundary layer

It is highly recommended that you create a new layer for your macro processing boundaries by
selecting the Create Layer... button, which will cause Create Layer dialog to appear (Figure 18-8).
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GeeCuie
Group
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Layer Type: @ Standard Wikl S
LAS_wWORKING (=]
Coordinate System
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NADE3 / UTM zone 16N (7]
Yertical
Elipsoid [Meters) [?]

=]

wiarehouze Path:
MOISKESTATIONTAD ata\MOPE4AT S TW arehouse

kultiple Layer Creation
Create Multiple Layers Sample Layer Mame:

Murmber of Layers:

] | | Cancel

Figure 18-8 Creating a new Boundary Layer

Note that the coordinate system has been determined for you (it matches the S-Tile and its
underlying working segments layer coordinate system). The layer type is also determined for

you to be LAS_WORKING. Select OK to create your boundary layer.

18.5.1.4 Boundary Checklist

If you have defined your own checklists for LAS Boundaries, they will appear in this list along
with the delivered “LAS Boundary” checklist. Any boundaries that get created during this SMAS

session will have this checklist attached.
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18.5.1.5 Conversion Rules

Any set of conversion rules that you have created from the “Feature to Resolution Action Rules
Editor” will show up in this list. Pick the set of rules you wish to use during your SMAS session.

WARNING: The Rule Set that you select must correspond to your currently
assigned project Macro Catalog.

18.5.1.6 Create working segments on layer

When a LAS Boundary is created from a digitized feature, one or more working segments will be
created and assigned to the boundary automatically by SMAS. You may choose to have your
segments created on the same layer as the boundary or you may create your working segments
on a separate layer (recommended). The procedure for selecting/creating the working segment
layer is identical to that of selecting the boundary layer.

18.5.1.7 Working Segment Type

If you have created any of your own working segment types, they will show up in this list in
addition to the delivered “LAS_Working Segment” type. Any working segments created via the
SMAS session will be of this type.

18.5.1.8 Working Segment Checklist

If you have defined your own checklists for working segments, they will appear in this list along
with the delivered “LAS Working Segment” checklist. Any working segments created via the
SMAS session will have this checklist attached.
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18.5.1.9 Desired number of points per working segment

SMAS will use this value and the LAS point density of the working segments from which the
LIDAR stereo pairs were made to compute an approximate maximum area for working segments
created by SMAS. Making this number larger will result in fewer (and larger) working segments
per boundary. Making this number smaller will result in more (and smaller) working segments
per boundary. This number is approximate since the point density may vary.

18.5.1.10 Create associated design file for working segments using

If you wish each working segment created by the SMAS session to have a design file attached,
check this box and browse for a seed design file.

18.5.1.11 OK

Once you are satisfied with your settings, click the OK button which will launch the stereo
environment with your LIDAR Stereo Pair.

18.5.2 Stereo Annotations

When you enter the stereo edit session using your stereo compilation software, the Create
Macro Processing Boundary dialog will remain displayed during the MicroStation session (Figure
18-9). You can create macro boundaries in one of two ways as described in the following
subsections.
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&3 Create Macro Processi = |EI|5|
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Level: G4

Colar; 2

Wieight: 1]

Style: 1]
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File: Pozition: 4000003

[Sent to GeoCue]

[Create Boundary I

[ Awto Create [~ Prompt for Mates

Figure 18-9 The Create Macro Processing Boundary dialog

18.5.2.1 Auto Create

If you check the Auto Create option in the Create Macro Processing Boundary dialog (Figure
18-9), each time you digitize a polygon (or line segment that the Create Macro function can
close), a GeoCue background MDL will attempt to match the symbology (or Feature Code) to a
matching symbology (Feature Code) in your Rule Set. If a match is found and you have not
checked the Prompt for Notes option, a boundary will be automatically created in GeoCue. You
can move on to the next annotation.

18.5.2.2 Interactive Create

If you do not check the Auto Create option in the Create Macro Processing Boundary dialog
(Figure 18-9), when you complete a polygon (or line segment that the Create Macro function
can close), you will receive the dialog of Figure 18-10 This dialog allows you full interactive
control over the parameters of the boundary that will be inserted in your GeoCue project. If
the Create Macro algorithms finds a match between the symbology of the shape you have just
digitized (or matching Feature Code if you are in Feature Code mode), the macro field will be
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populated with the selected match from your current Rule Set. You can override this by either
directly typing into the Macro to Assign field or selecting a macro from you current project

macro catalog by using the drop down control.

* Complete Macro Processing Boundary x|

Boundary Mame:

| MwB-3

Macro to Azsign;

I A Ground

kerge Priority:

| 1

Description:

MHotes:

Subrnit

Cancel Help

Figure 18-10 Complete Macro Processing Boundary

The fields in this dialog and their meanings are described below:

18.5.2.2.1 Boundary Name

The LAS Boundary entity created in GeoCue will have this name. You will usually want to use the

name that is generated for you, as it is guaranteed to be unique.
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18.5.2.2.2 Macro to Assign:

The macro to be assigned to the working segments that are created in GeoCue. This list will
contain all macros in the active catalog for the project. NOTE: If this list is empty, you probably
need to assign a macro catalog to your GeoCue project by running the Macro Catalog Editor.

18.5.2.2.3  Merge Priority:

The merge priority that will be assigned to the LAS boundary will be set to this value. If there
was a Feature to Resolution Action Conversion rule match, this value will be pre-populated with
the Merge Priority value from the Feature Conversion rule.

18.5.2.2.4  Description:

The LAS Boundary that is created will have a description that reads “Run <macroName>" then
the text in this field will be appended.

18.5.2.2.5 Notes:

This text will be added to the Notes sections of the “Associate Segments” and “Assign Merge
Priority” checklist steps on the LAS boundary that gets created.

18.5.2.3 Completion

Pressing the Submit button will cause the LAS Boundary and associated working segments to be
created in GeoCue. Continue collecting polygons until you have completed the model.

18.5.3 Processing the Annotations

When you exit the stereo application, your designated Boundary layer will contain a polygon for
each feature collected during the stereo annotation session for which you associated a macro
(or keyed in a pseudo macro name). Each of these boundaries will have a set of one or more
associated LAS Working Segments. Each segment will have its population parameters preset by
the annotation system (you will note that the Set Population Parameters checklist step is set to

LIDAR 1 CuePac
GeoCue Group Inc. Page | 18-18 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

complete). If you examine the Set Population Parameters history, you will see a system logged
message indicating that the parameters were set by the Stereo Macro Assignment System
(Figure 18-11).

Checklist Step Details 5]
Step: Set Population Parameters

Name [ Ve
Pricrity il
General Notes
Exception Notes
Planned User -
Planned Start Time NOT SET -
Planned End Time NOT SET -
Planned Duration (Hours) 0.00
Actual Start Time 07171/06 12:37 PM
Actual End Time 07/11/06 12:37 PM
Percent Complete 100%

={ Accumulated Process Time | 0 Sec
Syaicm Messaycs Start Time
4 ] Complete | Igraham | LEW_DEYV_PC ‘ Set automatically by Stereo EditReview. |07y 1/06 12:37 PM | 07/11/06 12:37 PM [ 0 Sec

Figure 18-11 Automatic Population Parameter setting note

In addition to setting the population parameters, the system has also assigned the appropriate
macro to each of the working segments. In versions 3.0 and prior versions, this checklist step
will not be set to complete even though the macro has been assigned. If you examine the
Processing tab of the entity’s Properties for one of the SMAS generated segments, you will see a
macro assignment similar to that of Figure 18-12.

LIDAR 1 CuePac

GeoCue Group Inc. Page | 18-19 22 December 2020

Copyright 2020



Ge e

Group LIDAR 1 CuePac User Guide
Properties (%)
General | Properties |
Mame: MwWE-1-1
Files

Cescrnipho

System Macro Raw to Ground with Thinning  The current macro assigned.
Links
Paoints

Population

Figure 18-12 The SMAS assigned Macro

The steps to processing the annotations are:

1. Select all of the segments into your working set. This is easy if you created a new layer
for your Segments and a separate new layer for the Boundaries. Simply select the
working segment layer in the legend and press the add layer entities to working set tool
on the Layer Legend toolbar.

2. Run the Populate Working Segments step for all entities in the Working Set
3. Restore the entities to the Working Set.

4. Select the Assign Macro step and, rather than setting this to In Progress, press the Set
State to Complete button on the Checklist processor. This is done because all of the
macros were actually assigned in the SMAS session.

5. Restore the LAS Segments to the Working Set and run the Run Macro checklist step to
actually apply the assigned macros.

At this point you will have LAS working segments with the appropriate macros applied. You can
now, using the boundaries, merge these back into the original LAS layer used to create the
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Stereo models (this will replace the original, pre-macro data) or your can merge the original LAS
data along with the just processed segments into an entirely new layer (recommend if you are
concerned about the possibility of needing to Undo your operations). See the Merge chapter of
this document for details on accomplishing either type of merge operation.

18.6 Summary

The Stereo Macro Assignment System promises to provide a significant productivity
enhancement to the normal cycle of edit-inspect-edit. This is a relatively new capability within
GeoCue that we continue to refine with each new release. We encourage you to experiment
with this system and provide us your feedback.
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19 The Annotation Subsystem

GeoCue provides an advanced annotation system that can be used for a variety of purposes.
While this system was designed to allow customers with Web access to your projects to make
comments on project activities (a form of project redlining), it can also be used independently of
the Web. This chapter provides an overview of the use of the annotation system. The section
on Resolution applies to annotations regardless of their method of creation (Web or GeoCue
Client).

19.1What are Annotations?

Annotations are comments that are added to a project. These comments can be linked to
project entities or they can be non-linked (free-form or simply free) annotations. The use of a
linked annotation is to make some production comment about an entity or a group of entities.
For example, a production supervisor might want to flag a set of LIDAR working segments with a
note that instructs a production operator that the data do not meet quality standards. A free-
form annotation, on the other hand, is not associated with an entity. When we designed the
free-form style of annotation, we envisioned it as the mechanism to make comments about
Raster or Reference layers.

19.2 Annotation Locks

An annotation lock allows you to place a special type of lock on the entity or entities that you
are annotating. This is useful when processing on the entity/entities must be stopped until the
noted annotation (typically a problem) must be resolved.

When an entity is under an annotation lock, it cannot be added to a Working Set Queue via the
normal procedure of selection followed by the Add to Queue command on the Working Set. If
we were to allow this operation then anyone could still continue to process the entity. Instead,
the Annotation Entity that has the lock on the referenced entity must be Resolved by a special
annotation resolution command.
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19.3Annotation Types

GeoCue supports three general classes of annotation. The types of annotations and their
descriptions include:

Type Description Support
Entity
Locking?

One-to-one There is one entity referenced by the annotation. YES

Group A single annotation references a group of entities. The YES

entities that are referenced by the annotation need not be of
the same class (for example, a single annotation could be
applied to a group containing both a LIDAR strip and a DTED
elevation entity).

Free The annotation does not apply to an entity. It is geocoded NO
and thus can be superimposed over a layer that does not
have entities (such as a Reference layer) and maintain its
relative position.
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19.4The Annotation Checklist

In the current version of GeoCue, annotations have a checklist with two entries. An example is:

Checklist - Annotation

2006008 9

MName: Canopy Comments

@) 1 (@ Annotation Created  Annotation Created.
B 2) 2 [[]) annotation Resolved _Annotation Resolved. |

The first step is automatically populated by GeoCue when the annotation is created. The
annotation itself (the note being created, either about entities or free form) is encoded in the
checklist step details. Examining this for the Annotations Created step above:

Checklist Step Details

Name Value

Priority 0
General Notes
Exception Notes
Planned User -
Planned Start Time MNOT SET -
Planned End Time MNOT SET -
Planned Duration (Hours) 0.00
Actual Start Time 03/24/05 04:56 PM
Actual End Time 03/24/05 04:56 PM
Percent Complete 100%

—}{ Accumulated Process Time | 0 Sec

System Messages Start Time

| Complete | nma 03/24/05 04:56 PM | 03/24/05 04:56 PM | 0 Sec |
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Notice the annotation comment “Check the low points on this segment” that appears in the
checklist step General Notes field. You can also see who created the annotation and the time of
creation by examining the history log at the bottom of the pane.

As with all entities, you can find out the details regarding an annotation by examining its
property pane. Here is the Properties tab for the sample annotation above:

Extended Info

Mame: Canopy Comments

Canopy Comments

Description

10 448

Entity Type Name Palygon_Annotation
Entity Type Description  Paolygon based annotation
Graphic Type Palygon

Layer Mame Segment Annotation
Layer Description Annotation about LIDAR Working Segments
Checklist Name Annotation

Transition State IN_PROGRESS

Locked Status NOT LOCKED
Annotaticn Locked NOT LOCKED
Inworking Set MO

Area 3.996,520.6 50Q Meter

< B

You can see that the Entity Type Name is a Polygon _Annotation. This information immediately
informs you that this entity is an annotation. Of course, the quickest way to observe the general
class of any entity is to observe the type of layer on which the entity resides. Annotations can
only be hosted by Annotation type layers.

If you examine the Extended Info tab of the Properties pane, you can note the entities that are
referenced by this annotation entity:
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Properties

1 Annotated Entity on Layer <Working Segments> 401
AnnctaticnData\ersion

PerformedlLock False
RescluticnAction

The first line(s) tell you the GeoCue entities that are referenced by this particular annotation
entity and the layer on which they reside. In the example above, the annotation references a
single entity with Entity ID = 401 on the Working Segments layer.

The field PerformedLock in the properties pane tells you if this annotation has an entity under
an annotation lock. The field has a value of False which indicates that this annotation entity has
not Annotation Locked entity 401.

Do not be concerned if you did not follow some of the detail above. Itis not really necessary in
the creation and resolution of annotations since most of the indicators are graphical.

19.5The Annotation Tools

Annotations are created, reviewed and resolved via tool buttons from the Annotation toolbar.
You can turn the display of the annotation toolbar off and on just like any other toolbar in
GeoCue (see section 4.3.5).

L J () (@) () 6

The function of each of these tools is described in the table below:
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icon

Tool

Function

Toolbar “grab”
areall.

Grab this area to drag the toolbar off the toolbar section and
convert to a floating menu.

Create Annotation

Used to create a new annotation.

‘Q ‘»fu 5|

Review
Annotations

Use this function when you want to review the Entities to
which an annotation refers but you do not intend to resolve
the annotation. This command does not apply to free
annotations (since a free annotation does not reference
entities). The entities referenced by the annotation are
placed in a queue named “ENTITY_REVIEW.” The annotation
checklist is not modified.

Resolve via
Working Set
Queue

Use this function when you want to Resolve the Annotation
by placing the referenced entities in the Working Set queue.
This command sets the annotation checklist step Annotation
Resolved to In Progress and places the referenced entities in
the Working Set queue. Note that the Annotation Lock (if
present) will remain set on these entities until you press
Finalize. This means that you can safely exit annotation
resolution prior to completion and resume at a later time.

Resolve via Entity
Review Queue

Use this function when you want to Resolve the Annotation
and you can resolve the annotation without the need of
placing the entities in your Working Set'?. This command
sets the annotation checklist step Annotation Resolved to In
Progress and places the referenced entities in a named
queue called ANNOTATION_REVIEW. Note that if these
entities are under an annotation lock, they cannot be added

11 This is the same on all GeoCue toolbars.

12 An example could be that a supervisor made a note such as “The next time you process segments like
these, use the FFT filter with parameter L = 2.1.” Thus she is not saying to do anything with the current
entities that would require exclusive locking.
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to the Working Set via this route. You must use the Resolve
via Working Set Queue to move the entities into the

Working Set.
Finalize Press this button when you have resolved all elements of the
@ Annotation annotation. This causes the annotation process step

Annotation Resolved to be set to complete and, if the
annotation has a lock on the entities referenced, the lock is
removed.

19.6 Creating Annotation Example

In this example we will create one each of the different types of annotations supported by
GeoCue.

19.6.1 One-to-one Annotation

e Again bring up Madison in the environment LIDAR Project Setup and Processing.

e Select WS-1 (do not place it in your Working Set)

e Press the Create Annotation tool on the annotation toolbar. You will be presented the
dialog of Figure 19-1.
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T Create Annotation @

M ame: I
Description:

Mates:

Annatation Type:

Group IE'

Target Layer:
Select...
Ertity Type:
Checklist:
|nput Quele:

Q Selection Set IE'

Apply Annatation Lock,

Create Annatatian Cancel

Figure 19-1 The Create Annotation dialog

The Name is the entity name for the annotation. It is the name that will be displayed when you
activate labels for the annotation layer in the legend. It is also the name that will be displayed in
the Property Pane and Checklist Pane when you Select the annotation entity.

e Enter “Canopy Comments” as the Entity Name and leave the description field blank.

The Annotation Note is the comment that will be filled in as the General Note in the details of
the Annotation checklist step, Annotation Created. In effect, this is the annotation.
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o Enter the comment “Canopy removal less than perfect in this segment but it meets the

requirements.” in the Annotation Notes field.

e Select One-to-one in the Annotation Type: field

Press Select... under Target Layer: The Select Layer dialog will not offer any choices since there
are currently no layers of class ANNOTATION in this project. Select Create Layer... and populate

the layer creation dialog as in Figure 19-2.

S Create Layer

I ame:

Segrment Annatatian
Dezcriphon:

Annatation about LIDAR *Working Segments
@) Standard WS
Polygor_AHHOTATION

Coordinate Sypstem

Laver Type:

5

=]

Horizontal:

Select Coordinate 5 ystem. |

MHADET # Mew Merico Central
Yertical:

2-Dimenzional

Wwiarehouze Path:

Multiple Layer Creation
Create kultiple Layers

Murnber of Layers:

WWOISKSTATIONTAD ata"WMOPE4TSTW arehouse

2

®

=]

Sample Laver Mame:

Ok

| | Cancel

Figure 19-2 The populated Create Layer dialog for the Annotation layer

You will notice that there were three choices for the Layer Type: in the dialog — Polygon, Line
and Point. We will use only polygon annotation layers in this version of GeoCue when we create

annotations from within GeoCue.
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e C(Click OK on the Create Layer dialog and on the Select Layer dialog to return to the
Create Annotation dialog. Leave the Checklist set to Annotation. It will now appear
populated with the layer you just created (Figure 19-3).

'.' Create Annotation @

Marne: I
Canopy Comments

Dezcrption:

Motes:

Canopy remioval less than perfect in thiz
gegment but it meets the requirements.

Annotation Type:
Ore-To-One

Target Laver:
Segment Annatatian Select...
Ertity Type:
Polygon_snnotation

Checklist;
Annotation

[nput Clueue:;

= Selection Set

EEEDEI

Apply Annatation Lock,

| Create dnnotation | | Cancel |

Figure 19-3 The populated Create Annotations dialog

The Create Annotation dialog will allow you to specify any queue as containing the list of
entities to which the annotation(s) are to apply (except when the Annotation Type is free since
free annotations do not reference entities). Note that in GeoCue, entities that you Select are in
a (usually) hidden queue called the Selection Set. The Selection Set is the default queue
selected for annotations but you can also choose the Working Set or any named queue.
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e For our example, leave Input Queue: set to Selection Set.

e Make sure that the option to Apply Annotation Lock remains unchecked and press
Create Annotation. The new annotation entity has now been created.

19.6.2 Group Annotation

In this example we will annotate a group of disparate entities and apply an annotation lock. We
will recreate the LIDAR data “hole” as the problem that we are annotating. You can reproduce
this by repeating the example of Section 5.6.2. The abbreviated steps are repeated here:

e Select all four source strips (your selection queue count should read “4”)

e Press Union on the GeoAnalysis toolbar

e Delete the large resultant entity on the GeoAnalysis layer and retain the small one that
represents the hole in the LIDAR data.

Hint — Use Layer and Symbology settings to make visualization and selection
easier. For example, turning on the fill symbology makes visualizing the project
status easy but obscures entities when attempting to select. Remember also
that you can leave entities visible (by keeping the “V” option selected on the

host layer) but turn off selectability (by un-checking the “S” option on the host
layer).

Note that entities can reside directly on top of one another. Sometimes you
may select an entity and not see an associated checklist or properties appear.
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This is caused by selecting more than one entity and is typically because two or
more entities are directly “stacked.” For example, your project currently has an
annotation entity directly stacked on top of the working segment WS-1. If you
want to select WS-1, turn off selectability of the annotation layer or,
alternatively, select by clicking on the edge of the entity rather than dragging a
rectangle over the entities. This will cause the “Smart Pick” dialog to display if
there is an ambiguity.

We will annotate this hole and the associated working segment.

e Select the GeoAnalysis entity that represents the hole (it is most likely named Union_1).

e Turn on the selectability flag for the Working Segment layer and turn it off for all other
layers (ensure that the GeoAnalysis entity remains selected)

e Chose Select by Intersection from the dropdown icon by the selection arrow. This will
result in the Working Segment(s) in which the LIDAR hole is located being selected.

At this point your display should resemble Figure 19-4 (of course your display will differ
depending on how your defined your segments and the state of visibility of your layers). Your
selection queue should indicate that you have two objects selected (or perhaps more if your
LIDAR hole intersects more that one Working Segment).
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+ Project 1 (80297) - LIDAR Project Setup and Processing [BENE]
Setup Sources Help
o ] [: 22 o o @Ry b 2l (@A %@

AR : P ;571 N 1| & S[E] 18 i %58

[~ [7 7 I"| Segment Annotation  Annotation about LIDAR W |3 35| Working Set

Step Name

W [V [ I~ | ) Working Segments LIDAR Working Segments
I 7 I |@ Source Group 1 first data setimport I
™ 7 I I | Project 1 Proiect boundary defined t I
]
]
=]
g
&)
<
i
)
Gl
)
%]
1 — Jo]
[Propertes x| —

Name Value

Click to single select item or drag rectangle to multi-select entities |549009.33, 608131.99 (Meter)  [5([1:95.266 1N

Figure 19-4 Madison with Segment containing "hole" selected

We will now create the annotation (ensure that you keep the selected entities Selected).

e Press Create Annotation on the Annotation toolbar

e Populate the dialog as shown in Figure 19-5 (the note “LIDAR coverage problem. Check
severity and decide if we need to refly.” pertains to the resolution of the LIDAR strip
gap). Notice that we are using the Annotation layer that was created in the previous
example. This is not required — you could create a new layer if you wanted to sort
different types of annotations by layer. However, it must be a polygonal annotation
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layer. Note the annotation type is Group and that we have set the Apply Annotation

Lock

',' Create Snnotation

Mame:

LIDAR Hoel
Drescription:
Coverage problem

M otes:

decide if we need to refly.

Annotation Type:
Group

T arget Layer:
Segment Annotations
Entity Tppe:
Polpgon_Annotation
Checklist:

Annotation

[nput Quele;

Q Selection Set

| Apply Annotation Lock,

LIDAR coverage problem. Check severity and

Select...

EEEDE

| Create Annotation |

| Cancel |

Figure 19-5 The annotation values for the "LIDAR Hole"

e Press Create Annotation. The annotation is created and the dialog dismisses.
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It is instructional to select the newly created annotation and examine its Properties, Extended
Info tab (Figure 19-6).

Properties

1 Annotated Entity on Layer <Geolnalysis_1> 450
1 Annotated Entity on Layer <\Working Segments= 350
AnnctationDataVVersion

PerformedLock True

Resaolutionfction

Figure 19-6 The Group Annotation Properties

In our example, we have annotated two entities — the GeoAnalysis entity (in our case Union_1)
and the Working Segment that contains Union_1 (you will have more than one working segment
if your Union_1 intersected more than one working segment). Notice that the PerformedLock
field is set to True, indicating that this annotation entity has placed Annotation Locks on the
entities that it references. If you examine the properties of either of these entities you will note
that the Annotation Locked property is set to True.

To observe the effect of the annotation lock, Select the entity Union_1 and attempt to add it to
your Working Set. You should receive the message box:

Error Copying Queue

One or more items failed to copy.
Cannot add to working set queue.
Unable to select the entity, An annotation lock is in place that needs to be resalved first.

Entity 399
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19.6.3

Free-form Annotations

As the final example of annotations, we will create a free-form annotation. Recall that this is an
annotation that is not associated with a reference (or annotated) entity.

Invoke the Create Annotation dialog via the annotation toolbar and populate the dialog as

shown below:

: Create Snnotation

M ame:
Ortho Mote

Drezcription:
Ortho Mate

M otes:

Annotation Type:

Free

T arget Layer:
Segment Annotations
Entity Tppe:
Polpgon_Annotation

Checklist:

Annotation

[rput Queue;

=

Apply Annotation Lock

Ww'e need an ortho image far thiz area

[=]
Select...

[=]

[=]

Create Annotation

Cancel

Figure 19-7 Free Form Annotation inputs
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Note that we have selected Free as the Annotation Type: and that we are again using the same
annotation layer. Notice that both the Input Queue and Apply Annotation Lock fields are
deactivated. This is because a free annotation is not associated with a reference entity.

Press the Create Annotation button. This time the Create Entity dialog is invoked with all fields
pre-populated (Figure 19-8).

* Create Annotation Ertity @

Zen (g
E nikity M ame: Pad: v

Ortho Mote 4
Entity Descriphion:

Ortho Mote
Target Layer:

Segment Annotations Select...
E ntity Type:

Paolygon_snnotation IE‘
Checklist:

Flacement Optionz
Placement bethiod:

Dhigitize Polygon IE'

| Multi-Create Mode
| Auto-ncrement Entity N ame
Add Created Entities to Quele;

T

=z

1§

Create Entity

Cloze

Figure 19-8 The Create Entity dialog used in Free Form annotations
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Notice that you can use any Placement Method to create the annotation. For a review of the
different placement methods, refer back to the Create Project chapter where we explored all of
these methods in the creation of a Project Boundary. For this example, we will digitize a

polygon.

Digitize an arbitrary polygon in the lower half of the project. When you complete the polygon,
this dialog will close. See Figure 19-9 for an example of the free annotation that we digitized.
We have Selected this annotation so that we can see its properties.  Notice in the Extended
Info fields of its property pane that there are no referenced entities. Also note that the
PerformedLock field is set to False. This, of course, must be the case since the annotation entity

does not reference any entities!

¢ Project 1 (80297) - LIDAR Project Setup and Progessing

(AR A ol @- S ol AD-
sld el a8 B8] 8 %iE

Geofnalysis Results

[Checkiist
8000082

Step Name Desc}

¥ W [ [ | Geohnalysis_1
[V ¥ [~ I | Segment Annotation  Annotation about LIDAR W |; 9| working set

[V W [~ ™| @) Working Segments  LIDAR Working Segments
I~ 7 I (@ Source Group 1 first data set import
™ 77| Project 1 Project boundary defined t

BBBE0E

RN — 2
[Properties x|
[t vo-

Click to sinale select item or draa rectanole to multi-selsct entities | 555138 88 53163877 (Meter)  %l/1:76827 1|

Figure 19-9 Our free form Ortho annotation
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19.7Reviewing Annotations

There are two levels of reviewing an annotation. The first is to simply examine the annotation
entity itself. To do this, just select the annotation entity as you would any other entity and view
its checklist and properties. The annotation note itself is the General comment in the checklist
details box for the Annotation Created checklist step. Just double click on the checklist state to
activate the details pane.

Remember, you never need to add an entity to your Working Set to review its checklist state,
checklist details or properties pane.

Multiuser note — We intentionally designed GeoCue to logically separate edit
operations from review operations. With this design, anyone (with appropriate
permissions) can review any entity in the system, even if the entity is locked for
processing by another user. This means that you can observe the status of the
project changing in real time as operators work on entities. This design provides
real time visualization of project state, a key factor in high productivity.

The second type of review that you might want to do is to look at the entities that are
referenced by an annotation (this applies to the two types of annotations that reference entities
— Group and One-to-one). This capability is provided via the Review Entities tool on the
Annotation toolbar.

In this exercise, we will review the Annotations that we have created in the previous exercises.

e Select the annotation named Canopy Comment (recall that this is a One-to-one
annotation that is referencing working segment WS-1).

Hint — If you select by dragging a selection rectangle (our favorite selection method),
you will select at least two entities if you have selectability on for all layers and you
are selecting an annotation that references an entity. This is because (in the case of a
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one-to-one annotation) the annotation either directly covers its referenced entity or
it encloses (the case of group) the referenced entities. Remember that the number
of Selected entities is always displayed as the count by the selection arrow tool. Solve
this problem by either turning off selection on all layers except the one from which
you are selecting or by point selecting at the edge of an entity and choosing the entity
you want from the Smart Pick dialog.

e Press the Review Entities button on the Annotation toolbar. This will cause the
referenced entity (entities in the case of a group annotation) to be placed in a queue
called ENTITY_REVIEW. This is a normal named queue and thus the entities placed in
this queue are not locked. This implies that you can perform entity review for the
entities referenced by an annotation, even if they are annotation locked.

You can inspect the referenced entity (entities) by the usual queue navigation tools. When you
are finished, you can delete the REVIEW_ENTITIES queue.

19.8Resolving Annotations

Resolving an annotation when that annotation references entities is a two part process. The
first step is to begin the resolution process. The second step is to mark the annotation as being
resolved (we call this Finalizing the annotation). For example, if the annotation indicated that a
working segment needed additional editing, the resolution of the annotation would begin when
you started the edit process and it would complete when the edit on the working segment was
complete.

Resolving an annotation that has placed an annotation lock on the entities that it references
proceeds a bit differently than resolving a non-locking annotation. We will demonstrate both of
these types of resolutions.
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19.8.1 Resolving a Non-locking Annotation

A non-locking annotation is generally applied to entities where work on that entity does not
need to stop prior to resolution of the annotation. We created such an annotation when we
created our Canopy Comment annotation.

e Select the Canopy Comment annotation

e Press Resolve via Entity Review Queue on the Annotation toolbar

This will cause two actions to occur. First of all, all entities referenced by the annotation will be
placed in the named queue ENTITY_REVIEW. The second is that it will set the state of the
annotation checklist entry Annotation Resolved to In Progress. You can delete the
ENTITY_REVIEW queue when you are through using it for managing the annotated entities.

Hint — It is never necessary to delete named queues that GeoCue creates during
annotations or problem resolutions. GeoCue will automatically clean up these
queues when you exit your instance of GeoCue Client. In addition, GeoCue looks
for the named queue before creating a new one. If one is found, it is first cleared
and then the new entities are copied in. Thus you also need not worry about
creating duplicate queues.

19.8.2 Resolving a Locking Annotation

A locking annotation is generally applied to entities where work on that entity cannot proceed
prior to resolution of the annotation. We created such an annotation when we created our
LIDAR Hole annotation.
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An entity that is locked by an Annotation cannot be added to the Working Set, even by the
creator of the annotation, via the Add to Working Set button on the Working Set toolbar. To
demonstrate this, select the Union_1 entity and press the Add to Working Set toolbar button.
You will receive a message similar to the following:

Error Copying Queue

One or more items failed to copy.
Cannot add to working set queue.,
Unable to select the entity. An annotation lock is in place that needs to be resalved first.

Entity 334

The locked entities must be added to the Working Set via the Resolve via Working Set Queue
tool on the annotation toolbar.

e Select the LIDAR Hole annotation

e Press Resolve via Working Set on the Annotation toolbar

This will cause two actions. The first is that it will add all the entities referenced by the
annotation entity to the Working Set Queue. The second is that it will set the state of the
annotation checklist entry Annotation Resolved to In Progress.

You can now do whatever processing is required to resolve the annotation by working on the
entities. Note that if you remove these entities from the Working Set, they can only be placed
back in the Working Set via the Resolve via Working Set button on the Annotation toolbar.

LIDAR 1 CuePac

GeoCue Group Inc. Page | 19-22 22 December 2020

Copyright 2020



Ge e )
Group LIDAR 1 CuePac User Guide

Note that you can also start the resolution of Locked annotations via the Resolve via Entity
Review Queue tool on the Annotation toolbar. In this case the Annotation Resolved checklist
step is set to In Progress and the referenced entities are placed in the ENTITY_REVIEW queue.
However, you will not be able to add these entities to your Working Set via the Add to Working
Set tool on the Working Set toolbar. You must use the Resolve via Entity Review Queue tool on
the Annotation toolbar. You might want to use this mode if you want to start the clock on the
annotation resolution but you are not yet ready (or do not need) to add the referenced entities
to the Working Set.

19.8.3 Resolving a Free Annotation

You can begin the resolution of a free entity by selecting either Resolve Annotation button on
the Annotation toolbar. You will receive the following benign message:

Resolve Annotation Information

There were no entities assocated with the selected
Annotation.

This is normal since a free annotation does not reference an entity.

e Select the Ortho Note annotation

e Press Resolve via Entity Review Queue and press OK on the message box

This will cause the Annotation Resolved checklist step to transition to In Progress.
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19.9Finalizing the Annotation Resolution

The final step in resolving a resolution is to mark the annotation as Complete and to remove any
locks the annotation entity has placed on entities. For all annotation types, this proceeds as
follows:

e Select the annotation (ensure you have only a single annotation selected).
e Press the Finalize button on the Annotation toolbar

This action will result in the following dialog:

* Finalize Annotation Note @

Annotation Resolved Maote:

Finalize l [ Cancel

Enter a note regarding the resolution of the annotation in this dialog. It will be added as the
General note for the Annotation Resolved checklist step of the annotation. If you press Cancel,
the Finalization action will be aborted. If the annotation entity is locking referenced entities
they will not be unlocked until you press Finalize.

Below is our details pane for the Annotation Resolved checklist step of our Canopy Comment
annotation.
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Checklist Step Details

ﬁr_ Annctation Resolved

Prionity 0
General Notes 2 [We will do this on |
Exception Notes the next project.
Planned User
Flanned Start Time NOT SET -
Flanned End Time NOT SET -
Planned Duration {Hours) 0.00
Actual Start Time 08/22/04 09:27 PM
Actual End Time 08/22/04 09:27 PM
FPercent Complete 100%

—}.| Accumulated Process Time | 0 Sec

End Time

Complete | lgraham 08/22/04 0927 PM | 08/722/04 0927 PM | 0 Sec
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20 Concluding Remarks

We hope that you have enjoyed working with the GeoCue product family. Hopefully you have
not discovered too many software defects (bugs).

The primary idea that we would like for you to recognize in working with GeoCue is that it is a
general purpose production management system that, when encoded with the appropriate
Environment, is suitable to a very wide variety of process management problems. Astime
moves forward, we and third party companies will be releasing a number of different CuePacs
for different production workflows and disciplines. Our ultimate goal is that you employ
GeoCue on every production workstation in your company. We have a singular focus on
improving your bottom-line profitability through enterprise process management.
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