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LIDAR

« The term “laser scanning” is not completely descriptive of the
technology — the key technology is commonly referred to as
“lidar”.

e Lidar (Ligth detection and ranging) is a type of laser radar
technology determining distance to an object by measuring the
time between the emission of a light pulse and return from an

object surface
- | Transmitter SRR === %

Receiver orn”

 This type of Lidar is called
“pulsed” lidar technology and
Is the technology employed
by Riegl Systems.

Pulsed signal
transmission
and processing
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Principle:
Time-of-flight method
« TOF devices capture data at a rate between hundreds and thousands of

points per second

» Useful data can be provided from 1m up to 1500m
Near-infrared wavelength
Class 1 eye safe in Riegl instruments
24 KHz pps laser source in Z series scanners
Pulsed diode laser transmitter
Sensitive narrow-band optical receiver
Advantages:
High Reliability
High interference immunity
Quick Data Acquisition
Highly collimated measuring beam
Excellent cost / performance ratio torget e 6 .
Compact Size ’ 111 tme
Long range
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Ragefinder Performance

according to IEC60825-1:1993+A1:1997+A2:2001

The following clause applies for instruments delivered into the United States:
Complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant
to Laser Motice Mo. 50, dated July 26, 2001.

Laser Product Classification CLASS 1
LASER PRODUCT

Long Range Mode

High Speed Mode

Laser PRR (Peak) ?

100 kHz

300 kHz

Effective Measurement rate *

42 000 meas./s

125 000 meas./s

Max. Measurement range *'
for natural targets p = 80%
for natural targets p = 10%

500 m
160 m

300 m
100 m

Max. Number of targets per pulse

practically unlimited *

practically unlimited *

Accuracy *” 5 mm 5 mm
Precision *" 5 mm 5 mm
Minimum range 1m
Laser wavelength near infrared
. 8
Beam divergence® 0.3 mrad
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Scanner Performance

Vertical (line) scan
Scan angle range
Scanning mechanism
Scan speed
Angular stepwidth A 9 *

between consecutive laser shots
Angle measurement resolution

Horizontal (frame) scan

Scan angle range
Scanning mechanism
Scan speed "’

Angular stepwidth A ¢

between consecutive scan lines
Angle measurement resolution

Inclination Sensors
Internal Sync Timer
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total 100° (+60° / -40°)
rotating multi-facet mirror
3 lines/s to 120 lines/s
0.0024° <A 3 <0.288°

better 0.0005° (1.8 arcsec)

max. 360°
rotating head

0°/s to 60°/s
0.0024°<Ap<0.5°

better 0.0005° (1.8 arcsec)

integrated, for vertical scanner setup position
integrated GPS-synchronized time stamping of scan data
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GeoSwath Bathymetric
Survey System Riegl Vessel-Mounted LASER
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Chickamauga Lock and Dam

Point Cloud for As built and Baseline surveys

e } . > A
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Pre Test Scan
Plan View

B Quick Terrain Reader x32, v7.1.3 - [ElginAFB_PreSCANS (Filtered).las]
File Analysis Display Control Markers Upgrade Help

o o SIPIEE M 9] 11/l

05079 sec, 20fs, 3,878,128 pts, LOD 020

Okl #2020 M 1213PM
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AVI File of the Post Test

®

(.avi)
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River Side Culvert
Example of Change in Reflectance
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This section around the
culvert opening is focused
on to show detailed views
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Top view of wall

Isometric view of wall

e — , L DX ChSa : - [E[x
Front view of wall ° i
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Color scheme
for distance
from ACS
Plane

n %) ; - W gt | — = | EEa T
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-0.025 sf

-0,05 sf

& Unload Scan Positions

Points in the point cloud
that are furthest from
plane (in the positive
direction) are colored
red. Points that are in-
line with plane are
green

Lock chamber empty
for first scan and
about to fill.

. MGLESCANS\DSM_RS_.04 EMPTY fill.rp
INGLESCANSSDSM_RS_ 04_05f_fill rxp
Of 8 183736 L INGLESCANSWDSM_RS_.04_10R_filrp
Of 9 1838043 INGLESCANSSDSM_RS_ 04_18f_fill rxp
Of 10 1901437 L INGLESCANSWDSM_RS_.04_ 25k fill mp
of 12 1305152 INGLESCANSADSM_RS_ 04_FULL_Fll rep
Of 13 1871910 .NSADSM_RS_.04_FULL_MOBOAT_emptyrp
107407 Ao e

i o MR CerAMEIRCR B A4 NGh e,
| [ ow

1834375

||

] [ Unload ]
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The section of the vertical
beam used to determine
distance the gate moves.
Approximately 31.42 feet
from top of wall
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Distance of a Point on Vertical Beam to ACS Plane
(Exaggerated View)
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Scans exaggerated
for better view
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Distance of a Point on Vertical Beam to ACS Plane
(Exaggerated View)

Displacement distance with different fill
elevations

Measured distances to a
point on vertical beam
located in this area.

COLOR SCHEME

. 0.039'
25 feet of Fill 0.462" Total distance from lock chamber
_ =l € Mpty to each fill position as the
10 feet of Fill chamber is filling

05 feet of Fill 5 076
Jﬁu_n 1 4*
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ce-04-06_crater contour plot
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ce-04-06_crater contour plot Metrics (Unts = Feet)
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Before Rotation
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Point Cloud from Scan
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Point Cloud from Pictures
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Photo Crater after Vehicle Is Removed
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Crater CE-04-01 cross-section Y
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Crater CE-04-01 cross-section X
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First Step upon Importing

ce-04-08_crater contour plot
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