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The StreetMapper Approach
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Introduction

e The StreetMapper Approach:
— High Accuracy
— Laser scanners
—Video + Digital images
— Mounting systems
e Some examples of data
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Who is using StreetMapper?

10 sq km/hr | & O
Airborne

Speed of
data capture

3D
Scanners
0.1 sg km/hr
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Navigation System

IGI TERRAcontrol GNNS/INS

— 0.03 deg/hr IMU

— Single GPS Antenna
— Optical Odometer

— Direct Inertial Aiding

Absolute Accuracy
<10mm for good GPS conditions (> 6 Satellites)
<1m for poor GPS conditions (< 6 Satellites)

Relative Accuracy
<10mm (using 360 degree scanners)
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City Model Accuracy Tests - Stuttgart

e Undertaken by Institute for Photogrammetry (ifp),
Universitat Stuttgart, Germany

e Compare to 3D model of City Surveying Office of Stuttgart
e 35 minutes surveying
18km survey




Navigation Accuracy

e Number of satellites along the route

e Estimated horizontal accuracy along the route

0.000 - 0.106
0.107-0.211
@ oz212-0317
@ 0318-0423

0.424 - 0.528
0.529 - 0.634
0635 -0.740
0.741 - 0.846
0.847 - 0.951
0.952 - 1.057

Harizontal
Number of -« accuracy [m]

satellites
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Point Cloud Accuracy

e Compare points with 3D model for each facade
e Comparison made in good and bad GPS areas
e Overall RMS error 3cm or better from model to points
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Highway Accuracy Tests - CALTRANS

e Undertaken by Terrametrix (StreetMapper operator in USA)
e Caltrans Mobile Mapping Test Area

e Half-mile stretch of High Occupancy Vehicle (HOV) lane
highway in San Diego

number of Control Points 1567
average dz 0.9mm

minimum dz -15mm
maximum dz +18mm

average magnitude 5mm

root mean square 7mm
standard deviation 7mm
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Sensors: Laser scanners

Direct 3D measurement

Long range

High accuracy

Multiple returns (through vegetation)

Two 360 degree scanners
300 kHz measurements
300m range
10mm accuracy
Multiple return pulses
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Waveform processing

}‘.

- reflectivity

o 5 Intensity

A N ST v X RO ik,
Reflectivity (in dB) where
O dB = same as diffuse white target at the same range
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Waveform processing - quality

Front view Side view

Poor quality points shown in grey can be filtered out
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Waveform processing — multiple returns

Sensor position

Definition of terrain surface to 60m
in thick forest
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Technology - Video

e Documentation video
— Using TerraPhoto Viewer

e Coloured points

e Photogrammetry
— TerraPhoto
— PHIDIAS
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SM Video - Documentation Video

Combined with 3D data
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Calibration of camera system

Bundle adjustment using
PHIDIAS to calibrate
camera system
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Photogrammetry - PHIDIAS
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Feature Extraction: SMVision software

e For extracting road signs etc
e 25 frames/second
e High tolerance to noise and lighting

Create feature library

3Dlaser . :
“Mma pplng 16617 (STREET\| APPER)

Feature Extraction: SMVision software

Improvement of feature extraction by using laser data to
eliminate “false positive” matches

File Edt View Image Signs Detection Resuls Help

f
[EMiiden_38445%_575.1g ~
Shvideo 384455 576.jpg q
Shvideo 384455 577.jpg
Shivideo 384458 578.jpg -
Shivideo 384458 579.jpg

o S Positive match

Shiiden_334456_552.jog
Shiiden_334456_553.jog

Shiiden_334456_554.jog P
Shifiden_334456_555.jog

Shifiden_334456_558.jog

Shifiden_384456_567.jng <
Shifiden_334456_558.jog

Shifiden_334456_559.jog

Shifiden_334456_590.jog

Shifiden_384456_591 jng

Shifiden_384456_592 jng

Sividen 384456 593,00

Sividen 364456 554,00

Shividen_364456_595.i00

Shividen_384456_596.100

Shividen_384456_597.10

Shividen_364456_598.17

Sividen 364456 595,00

Shividen_364456_600.j00

Shividen_384456_601.170

Shividen_384456_602.170

Shividen_364456_603.170

Shividen_364456_604.j0

Shividen_364456_605.j0

Shividen_384456_606. 10

Shivideo_384456_607.jng

Shivideo_384456_608.jog

Shividen_384456_608.j0

Shividen_364456_610.j0

Shividen_384456_611.j0

Shivideo_384456_612.jpg

Shivideo_384456_613.jng

Shividen_364456_614.j0g
Shividen 384456 6
i

e Rejected False
i Positive match

Shividen_384458_620,jog
Shividen_384458_621.jog
Shiiden_334456_622 jog

SMivideo_384458_623.jpg
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Vehicle Mounts
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StreetMapper 360 Mount

e Lifting platform
— Safety of staff + security + environmental protection

- r *
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StreetMapper Portable Mount

e Can be easily relocated around the world
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Thank You

Any questions?

3D Laser Mapping Ltd. IGI mbH

1A Church Street Langenauer Str. 46
Bingham, Nottingham 57223 Kreuztal
NG13 8AL, UK Germany

T: +44 (0) 870 442 9400 T: +49 2732 5525-0

F: +44 (0) 870 121 4605 F: +49 2732 5525-25

E: info@3dlasermapping.com E: info@igi-systems.com
W: www.3dlasermapping.com W: www.igi-systems.com
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