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Introduction

As aninterdepartmental student research
project we explored combining Aerial LIDAR data
with terrestrial LIDAR data in order to form a
realistic 3D model of a building.

The longterm goal was to develop a campus

wide approach for use in mapping other buildings.

The shoriterm goal was to develop proficiency In
the software and methods.
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Overview

The project Is described using three categories
A Sources: Input

A Sinksc Output

A Stages; Methods

QLIRS wMethods wModels
wApplication wViewers

wimagery
wWGNSS data




sSources

A Data

State Governmental Organizations
I NCTCOG Aerial Imagery
i TNRIS Aerial LiDAR

A Hardware

Terrestrial LIDAR scanner and GNSS equipment
A Software

Applications used to acquire source data



Sources - Data

NCTCOG provided aerial imagery
2009 6inch georeferencedtif files
State Plane Coordinate System
Texas North Central Zone / US Survey Feet
NAD83 (1986) Horizontal Datum

TNRI®rovidedaerial LIDAR
2009 LAS v1.2 format / 1.0m accurdzy(0.07mvt)

UTM Coordinate System Zone 14 / Meters
NAD83 (1986) Horizontal / NAVESB Vertical Datum
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Sources - Hardware

Rieglz6201 Scanner
Nikon D300 Digital Camera with 20 mm Lens

Trimble Geo6000XH GNSS Data Collector
TopconHiPerLite+ GNSS Recelvers
TUPulse860B Laser Rangefinder
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sSources - Software

A RieglRiScarPro

I In the field:
A Identify andfinescanTie Points

I In the office
A Merge multiple scan occupations using Tie Points
A Apply coordinates to Tie Points fgeoreferencing

A Trimble Pathfinder Office
I Verify positional accuracy of 3D models
I Transform coordinates across NA&B realizations
A Topcon Tools
I Verify positional accuracy of 3D models
I Collect coordinates of reflector positions
A NGS Online Positioning User Service (OPUS)
I Postprocess Topcon Base and Validation Point GNSS data



Sinks

A Deliverables

I Formats for the models

AWaveform objects @bj) and material (ntl) files
AVRML (ged/RML ?) fileswrl)

I Methods to view the models
AOpenSceneGraghvaveform)
AArcGIS ArcSce(¢RML)




Steps

A Planningg Tools, Data, Formats, Methods

A Acquisitionc LIDAR points, Imagery, GPS Date
A Assemblyc Combine Georeferenced Data

A Conversiorc From Point Cloud into Mesh

A Visualizatiorc Review results

A Verificationc Ground truth test sites



Planning

A Have a feedback system that updates the plar
A Development of the plan (workflow) a goal

A Issues to consider:
I Coordinate Systems and Linear Units
I Horizontal and Vertical Datums
I When to Mesh LIDAR and when to CAD
I Remaining Faithful to the Point Cloud



Planning Issue
Coordinate Systems

Choosing a Coordinate System and Linear Units
Aerial imagery Is State Plane / US Feet

Aerial LIDAR 1s UTM / Meter
Meter Is both the Horizontal and the Vertical UOM

Terrestrial LIDABan be chosen freely

UTM and meters will be used



Planning Issue
Datums

lorizontal and Vertical Datums need to match
ANAD27vs.NABF o 6l & 061 R Sy?2
A For precision NAB3 Realizatioris critical

NADy o omdycZ | !'wbZ [/ hw{d
A NAVDS88 used for verticabrthometric heights

A OPUS uses Geoid 2012A for this

NAD83 (1986) and NAVBS8 will be used
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Planning Issue
Datums (Cont.)

Converting from NAIB3 (2011) using (CORS96)
A Actually converting NAB3 (CORS96) into (1986)

B. NAD83(2011,MA11,PA11) epoch 2010.00 Coordinates
On September 6, 2011, NGS updated the National Spatial Reference System NAD 83 (CORS96, MARPOO, PACP00)
positions and velocities for all CORS sites, to NAD 83 (2011, MA11, PA11). The NAD 83 (2011) frame, which is

relnﬁun tn tha fivad Narth Amarican nlata ic nicad tn dafina tha rnnrdinatac far citac Incatad in tha COAtarminnne

u The new realization of NAD 83 involves no datum change, which means that,
'® the origin, scale, and orientation of NAD 83 (2011) are identical to those of
p' NAD 83(COR896) and the same for the two other frames.

The new realization of NAD 83 involves no datum change, which means that, the ongln scale and orientation of NAD
83(2011) are identical to those of NAD 83(CORS96), and the same for the two other frames. The coordinates are not
the same in the old and new realizations for multiple factors including the switch to absolute antenna calibrations,
new/revised processing algorithms, improved discontinuity identification, several years of additional GPS data, change
in reference epoch, and an improved definition of the global reference frame, IGS08. For a description of how NAD 83
is related to the global reference frame see Craymer et al., 1999, Snay and Soler, 1999. Users working in Canada
should consult Craymer, 2006 for a review of how NAD 83 is implemented in Canada. Concisely, the two biggest
changes are caused by the change in reference epoch and the move from relative to absolute antenna calibrations.

http: /’www.ngs.noaa gov/CORS/coords.chtml



Planning Issue
Mesh vs. CAD

When to Mesh from LIDAR and when from CAD

A LiDAR meshing is best used on:
I Irregular geometries / Terrain features

A CAD modeling is best used on:
I Regular geometries / Mamade features

Models will be created from LIDAR meshes
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Planning Issue
emaining Faithful to Data

In processing, determine your approach

A Mes
A Inter

n and Delivee Minimal edits
oret ¢ Choose a few points and sculpt

A Mido

le Approach

A middle approach will be used for processing



Acquisition

Terrestrial LIDAR acquisition entails:
I Scan with attached coaxial camera

ﬁ Camera




Acquisition (Cont.)

A Terrestrial LIDAR acquisition entails:
I Align scans

Panoramic Scan (360
Reflector




Acquisition (Cont.)

A Georeferencingequires:
I GNS®oordinates for thaeflectors
I TopconGNSS receivefls 2 Ndtha-2 iy e € a dzN.
i Submitid KS & dzZNBSeé RIFGI G2




Acquisition (Cont.)




