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"“ TELEDYNE OPTECH

cenwhereyouook — Qptech Titan -  One Sensor, Many Applications

Multi-spectral sensor configuration
New application opportunities (eg.
vegetation/target discrimination,
simultaneous topo/bathy, etc.)

Increased classification capability
Day/night operation

Discrete and waveform record options
+ Land/water coverage now possible using much more efficient discrete
measurement methods, instead of full waveform capture (full waveform record
optionally available)

Same 300 kHz PRF for each of 3 laser channels (900khz total)
» High resolution bathy channel
» High sampling rates for IR channels enable high resolution topo data sets

Embedded Passive Imaging Options
» Capable of supporting any one of the CS-Series camera solutions (80 MP
RGB/CIR; 29 MP RGB/CIR/NIR; thermal; 3-5 band multispectral

www.teledyneoptech.com -
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" Crersouoae Three Wavelength Titan

Similar architecture as
other wide area mappers

Added two more
wavelengths

Compatible with 16 GSM

532 nm 1064 nm 1550 nm
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Model IWR-3
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* Intelligent Waveform Recorder Model 3

« 12 Bits amplitude resolution

« 1 Giga samples/sec

1 TeraByte SSD

» Throughput is almost three times the former model, > 100 Mbytes/sec
« Compatible with several Optech lidar systems

* Proven to 300 kHz (so far)

 New Waveform Viewer software

© Copyright 2015, Teledyne Optech. All rights reserved. E&OE WWW.teledneotech .com
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R eedosk IWR-3 Modes

®* Two main collecting Modes:

» Truncating — automatically collects data for every shot up
to 300 kHz (record length decreases automatically from 65
meters to 33 meters of data)

» Decimating — automatically collects every second or third
shot as required with full record length

®* Two Segment Choices:
» Multiple Segment
» Single Segment

www.teledyneoptech.com
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Everywhereyoulook™ MUltlple Segment MOde

B May 4 DIG046_DEX133 Dex 105317.df3 - Waveform Viewer vﬂ.gg-:- B
e e

New Waveform
Viewer Software

Ranges: 533.1, 550.6 m

Intensities: 72, 141 —

| Acquisition: 200 kHz Reports
Return -  Ranges
Segments * Intensities
\,l'i - PRF
TO Signal

0 20 0 20 0 20 40
3568.1 ns 36801 ns -

Frame 265+ [ 1]shot 7610[=|=] GPs time: 326784.038063 s Zoom: 3.05 x| - |«
of 419 of 100000 Viewing strip 7

Multiple Segment — automatically stops recording a return
segment when signal drops below threshold;
Up to seven segments possible, if within allowed record length

© Copyright 2015, Teledyne Optech. All rights reserved. E& OE Wwwie'edneotech .com
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evneeyouos - VUTtiple Segment — Min Return Length

Min Return Length =1 m

"Bl 10M_24_Dex_103646.df3 - Waveform Viewer v0.99 .

{ File
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Range Extractor Parameters

Ranges: 301.7, 406.7, 511.6, 616.6 m
Intensities: 402, 381, 382, 381
Acquisition: 100 kHz

3600

Longer Segments

3200

File  Range Extractor Parameters
'la000
l3600

3200

IPIOM_ZLD&_IOBMGAB- n Viewer V0. ol e |
| - —— 22

Ranges: 301.8, 406.7, 5116, 6165 m
Intensities: 410, 396, 401, 398
Acquisition: 100 kHz

2800

2400

2000

mn

0 20 400 20 40
2720 ns ns 4120 ns |}(1600

Frame 1|: |1 |Shot 48 | ~ | = GPS time: 144|j2200
of 87 of 100000 View|

60 80 0 20 40 60 80 100
2016 ns 4120 ns

Frame 46|t | 1 iShot 3|=|- GPS time: 149267.000004 s Zoom: 1.58x|- |+
of 87 of 100000 Viewing strip 4

Min Return Length = 15 m - 95 Samples

© Copyright 2015, Teledyne Optech. All rights reserved. E& OF Wwwie'edneotech .com
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Everywhereyoulook™ Slngle Segment MOde

. May25_DIG046_ChannelC_DEX133 Dex 134259.df3 - Waveform Viewer +0.99

File  Range Extractor Parameters

20 20 40 120 140 160 180 200 220 240 260 280

0
25201 ns

Frame 50|+ |1 [shot 19|~ -] GPS time: 326247.634189 s
of 460 of 100000 Viewing strip 1

Single Segment — full number of samples are
recorded after FIRST peak above threshold

© Copyright 2015, Teledyne Optech. All rights reserved. E& OE WWW'te'edvneoptech .com

Acquisition: 150 kHz

300 320 340 360 380 400 420

Zoom: 2.06 :<| - I +

Full record > 400 samples
or > 60 meters in air
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sepnemvoucd— SiNGle Segment- Max Return Length

Single Segment — collecting the full number of samples could be too much data.
User can choose a Max Return Length for low canopy or shallow water conditions:

F
10M_24_Dex_142807.df3 - Waveform Viewer v0.99 | BT

File  Range Extractor Parameters

Range: 301.8 m
Intensity: 1257
Acquisition: 100 kHz

20 40 60 80 100 120 140 160 180 200

Frame 47[s[1)shot  1[-]-] GPS time: 149177.999962 s Zoom: 12x|- |+
of 117 of 100000 Viewing strip 3

Max Return Length =30 m - 200 Samples

© Copyright 2015, Teledyne Optech. All rights reserved. E& OE Wwwie'edneotech .com
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"“‘ TELEDYNE OPTECH

sepnemvoucd— SiNGle Segment- Max Return Length

r "
il 10M_24_Dex_142807.df3 - Waveform Viewer v0.99 (C=SE0T

File  Range Extractor Parameters
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0 20 40 0 20 40 60 80 100 120
2016 ns

Frame 16[:1|shot  1[-[- GPS time: 149127.000007 s Zoom: 1.2x[- |+
of 117 of 100000 Viewing strip 2

Max Return Length = 20 m - 130 Samples
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1550 nm

— Intensity Images
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Everywhereyoulook™

RYERSON

UNIVERSITY

Classification: Pixel-Based Results

Overall Accuracy %

one channel in one four-layer image.

Channell @ Channel2 Channel3
Intensity images 64 73 61
DSM 45 44 46
Intensity and DSM 75 93 78
Intensity and NDSM 76 93 81
Intensity of the three channels in one three- -
layer image.
Intensity and DSM of the three channels in o
one six-layer image
Intensity of the three channels and DSM of -

www.teledyneoptech.com
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Everywhereyoulook™ N eW SOftwa re

Optech TITAN:

Automatic Calculation of
Topo AND Bathy Elevations
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Everywherayoulook Titan - Tobermory Survey
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AW TELEDYNE OPTECH R
PN Esnvinersyoniook Titan - Tobermory Survey

Doctor Island

;East End

www.teledyneoptech.com ' Optech. All rights reserved
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= Sy Depth Profile: Lake Huron near Tobermory

138.3-115.9
= 22.4m

-9 Special Overlays
{18 Models
{"@a Point Clouds
7128 Surface Models

Targeted Point | WGS 84 / UTM zone 17N (metre) £ 446,666.95, N 5,010,129.20, 7 14365 m
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"“ TELEDYNE OPTECH

Everywhereyoulook Land Water Discrimination

®* Working on an automatic algorithm with Ryerson U.

* Single wavelength green bathy lidars are unable to find a
reliable or accurate water surface

Continuousreturns through Land/Water Interface — waveform optional

A W\}\(VJ\\ 5‘”} "f' 1 Y Al » u 7.’ p 7 g
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"“ TELEDYNE OPTECH

Frenheroyoucok Bay of Tobermory - Land Water
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Downlook Camera Frame Outlines
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Point Cloud of Three Channels, colored by Elevation

Height (m}
164 m
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Automatically corrected Bathy Elevations
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Google Earth Image

e

File Edt View Tools Add Help

Downlook Camera Image
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AW TELEDYNE OPTECH
PN Cernereyouiook Doctor Island, Tobermory

Without Water Surface
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~ 10 meter depths around the island

© Copyright 2015, Teledyne Optech. All rights reserved. E&OE WWW.teledneotech .com
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All Three Channels: Intensity vs Land Water

© Copyright 2015, Teledyne Optech. All rights reserved. E& OF WwwIe'edvneoptech .com - \ 31
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Doctor Island

Everywhereyoulook™
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All Three Channels
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el s L Titan Application - River Surveys

O yin. Results, Titan only
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Gudbrandsdalslagen River,
North of Lillehammer, Norway
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Images courtesy of TerraTec
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4P\ [ELEDYNEOFTECH  River Survey - Land Water Classification

Classification
Chass 0
Class 1

4 meter depths

Data courtesy of TerraTec RYERSON
www.teledyneoptech.com . UNIVE RSITY
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* A new model waveform recorder is now available

* A powerful, automatic land water algorithm has been created:
» Intensities of three simultaneous channels
» High point density = point space

® |t operates on the discrete point data alone

®* Will be integrated into the Optech Lidar Mapping Software
(LMS) which will then automatically produce Topo along with
fully corrected Bathy elevations

® This will help to address the manual editing challenge

www.teledyneoptech.com
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N\ seiie Multi-Spectral - Imagine the possibilities

www.teledyneoptech.com

3D land cover
classification:
Significantly improve
land cover classification
accuracies with 3D
multispectral intensity
analysis

Vegetation mapping:

Map vegetative differences
for environmental, forestry
and agricultural applications
day or night, with high
precision and accuracy
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AN L eis Multi-Spectral - Imagine the possibilities

www.teledyneoptech.com

Shallow-water bathymetry:
Collect seamless data

sets across the land-water
interface with Titan’s water-
penetrating green channel
for clear shallow water
bathymetry and surface-
detecting NIR channels

Dense topography:

Achieve extreme point
density and consistent point
distribution with Titan’s

900 kHz pulse repetition
frequency, 210 Hz scanner
rate, and gyro-stabilized
sensor configuration
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