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* Geiger Mode LiDAR (VeriDaaS)
e Single Photon LiDAR (Leica SPL100)

* Linear LIiDAR i WIDEAREAMAPPING
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1971 - 1984

1988 SHOALS

THE BEGINNING ,\991\ - 2005
- Flash-1 Prototype ALARMS / FLASH SHOALS-200

- Larsen-500 delivered to Canadian
Hydrographic Service

- Detecting objects in water
column

- Mine counter-measure
applications N =

- _

50m depth
SHOALS-400

SHOALS-1000
SHOALS-1000T

- A
1kHz Bathy Mode
10kHz Topo Mode
o Presen, o, 50m Depth

v +

1_010 -207 >

CZMIL GENERATIONS
- CZMIL

\

SHONS

-l

- CZMIL Nova

- CZMIL SuperNova

30kHz

3kHz Bathy Mode SHOALS 70m Depth

20kHz Topo Mode - 3000t (CHARTS)
50m Depth
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CZMIL SUPERNOVA

Next Generation Topo-Bathy Lidar

CZMIL Nova
CZMIL Supernova

3.0 (p>15%) 4.3 (p>15%)

3.0 (p>15%) 4.4 (p>15%)

210,000

70,000 10,000 80,000 B EREFT
30,000 240,000 2021%FEM LA
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AT D RIEREEH (CZMIL SuperNova)

0.06
0.07

Clean 0.10
Typical 0.13
Typical 0.16
0.30
0.50
0.80

48 m
41 m
29m
22 m
18 m
9.5m
5.8m
3.6m

73.0m
62.8 m
44 m
33.8m
27.5m
14.6
8.8
5.5

Lake Ontario
Fort Lauderdale

Rule of thumb:
2 to 3x deeper than
Secchi depth
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BPTDCZMIL SuperNova BREITEEADEA HI

Home

Vaughan, Ontario, CANADA — February 3, 2022 — Teledyne Geospatial announced the sale of its next
generation bathymetric lida & to leading professional services firm Dewberry.

ry is the first private North American company to purchase the CZMIL SuperNova, adding this
capability in st f federal coastal zone ing of
wetlands, lacustrine and riverine systems, submerged habitat det

renewable energy govemance

The CZMIL SuperNova's ability to deliver Quality Level 1 (QL1) data from altitudes greater than 1,200
feet and its Secchi depth penetration range (down to 70 meters in optimal conditio Il allow
Dewberry to deliver the quality data required for their projects. Leveraging advanced artificial
intelligence and machine learning (Al/ML) techniques for automated land/water discrimination and
noise classification, the CZMIL SuperNova bathymetric solution also sets a new standard in processing
workflow efficiency through automation in the CARIS software suite without compromising quality

A recent CZMIL SuperNova topobathy collect
over the Potomac River in Maryland
Image courtesy of Dewberry

Dewberry Senior Vice President Amar Nayegandhi states, ‘In 2022 Dewberry will provide clients with
unmatched capabilities in coastal, wetland and inland riverine mapping. This investment in the CZMIL
SuperNova and collaboraticn with Teledyne Geospatial solidifies Dewberry's commitment to client
excellence through the acquisition and delivery of the highest quality topo-bathy capability available in
th and single-source workflow features will enhance the speed

JOIN OUR MAILING LIST
al North America Senior Sales Manager Brenda Burroughs comm

ican company to take possession of Subtorbeio Aol nCe T o
the CZMIL SuperNova and are excited to continue our collaboration as they add this exceptional

capability to their portfolio. The CZMIL SuperNova will empower Dew patial solution

acquiring, processing, and delivering data projects within a single workflow underpinned by a

CARIS software toolkit that will ion and expedite the delivery of projects with OUR LA
the net benefit going to th

Teledyne Geosp
thrilled that Dewberry will be the first privately

hage:

fo

EST TWEETS

s Teledyne Optech
@Teled

neOptech

Weve moved! Come follow us
@\dygeospatial, You don't want o miss a

Teledyne Geospatial unifies the hardware and software expertise of both Teledyne CARIS and Teledyne thing!

Optech. The new group provides customers Offerings include

nnovative integr

https://lidarmag.com/2021/12/15/dewberry-hires-geospatial-technology-manager-andrew-ericson
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Galaxy </1)—X T2000, CM2000 Witon
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Note: single laptop operations still not

released i N
ps://www.youtube.com/watch?v=ngcdJK6yVIJA _
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Part of the Teledyne Imaging Group

Class 3B

NEW 2,000,000 shots/second

Galaxy CM2000
Corridor Mapper

Low flying sensor that captures
corridors and context with the
highest single-pass point density

The new CM2000 is desianed to drive maximum efficiencv in

NIKON-TRIMBLE CO., LTD.

oY — X T L (Galaxy 281 8)

G2 platform
Galaxy x2

IMU x2

POS box x2

iXM Camera x2 Pt >
GNSS Splitter x1 €r &
Ethernet switch x1 IS
uPDU x2 .
Laptop x2 Universal Power Distribution Unit

(uPDU)
‘ gL =

Antenna | ¢
splitter
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Single sensor, 20% sidelap Single sensor, 55% sidelap
single double single triple double
\ | double |
\ ¥
G2 20% G2 55%
e AT double quadl double qUIadsextuple

S
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200

0 500 1000 1500 2000
Dual PRF (kHz)
- —eo—Common Corridor (58 deg FOV, 600 m AGL, 100 kts)
s BEDTIVIE. BERBEDLF)A . a—AIF50mM D —e—High Resolution Corridor (20 deg FOV, 300 m AGL, 100 kts)
665m (ZNZNI10EL58E) ETTH R ZEH

Ultra High Resolution Corridor (10 deg FOV, 300 m AGL, 100 kts)
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AS, Bell, and Robinson

MZEL—Y XX v+ DEFE L (High-density LIDAR)

For commercial utility work (powerlines), most contracts require 25 — 30 pts/sqm
https://www.dewberry.com/projects/northeastern-transmission-line-mapping

For commercial highway work (roads), most contracts require 20 — 25 pts/sgm

Most Canadian forest companies are asking for > 16 ppsm
VeriDaaS 30 ppm baseline data Geiger-Mode LiDAR

Departments of Transportation (DOTs) 7 X U h & REE#HZE Surdex®EF} 10 ppsm lidar

acquisition

U.S. Geological Survey (USGS) 7”7 X U /7 #E F8ZE T 3D Elevation Program

QL2 TKREDKED = ERF. QLLICEEAT

Nominal Pulse Density

Digital Elevation

3 Vertical Accurac Nominal Pulse Spacin : Model (DEM)
asiity teial Ath.Swcs RMSEz(om) (NPS) e (Ns:E:. :’::::;:f’ cell size
(meters)
QLo Lidar 5cm £0.35m 2 8 pts/square meter 05m
QL1 Lidar 10cm £0.35m 2 8 pts/square meter 0.5m
QL2 Lidar 10cm £0.35m 2 2 pts/square meter 1m
QL3 Lidar 20cm <0.35m 2 0.5 pts/square meter 2m
QL4 Imagery 139 cm N/A N/A 5m
QLs IfSAR 185¢cm N/A N/A 5m
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Atlantictl, BB ELIDARDER| atlantic

* https://storymaps.arcgis.com/stories/5f71e0ea635f488babead4000
76fb0bc4?header%?2?

* Atlantic is regularly bidding & doing 100ppms projects
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https://www.youtube.com/watch?v=TWMLzWIVbJA

[l Quick Terain Modk

700+ points/m2 | BRLHAEITESALS amewexs B

TASET AGB.ae] - 8 x
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o

..

RGB Point Cloud 7
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Merrickft Bl EEE DS H

* 30 points/m2 dual point
density

* Wide swath of 602m
(~2000ft)

* 650m AGL, 1800 kHz dual, 50
deg Fov, 150 kts

https://www.youtube.com/watch?v=PmG-EvLwMKY
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Merrick, Aerial Surveys International, Atlantic tTHEH
B HFOVDELTE TRIEFETA

https://storymaps.arcgis.com/stories/5f71e0ea635f488babead00076fb0bc4?header%22

High voltage corridor — 4 towers —

Fi

J Full detection of thin top wires |
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Merrick—Surdex JV, USGS 3DEPDEH)
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https://lidarmag.com/2021/11/15/tough-requirements-call-for-new-solutions/
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Table 1. Aggregate nominal pulse spacing and density.

. A
— ~
M e rrl ck S u rdex JV j n / I 7 F Quality level Aggregate nominal pulse spacing (m) | Aggregate nominal pulse density (pls/m?)
. QLo <0.35 >8.0
b iﬁm 4 AOIS [4] 7'} ‘}‘j_ QL1 <0.35 | 8.0
a <0.71 220
<1.41 >0.5

« E{4: USGS QL1 =
° m%%: Iidaré{’ a‘: Lf:ﬁﬁl {&fj‘?x*ﬁg ?’able 2. Relative vertical accuracy for light detection and ranging swath data.

Quality level Pmnath surface repeatability, RMSD, (m) = Swath overlap difference, RMSD,, (m)

aLo | £0.03 <0.04

QL1 | <0.06 <0.08

W\ 1331z{(e] @ SURDEX a2 \ <0.06 008
as <012 0.16

JOINT VENTURE

Table 4. Absolute vertical accuracy for light detection and ranging data and digital elevation

models.
Quality RMSEz NVA at the 95-percent confidence level | VVA at the 95th percentile
level (nonvegetated) (m) (m)
(m)

QLo <0.050 <0.098 <0.15

QaLl <0.100 <0.196 <0.30

QL2 <0.100 <0.196 <0.30

a3 <0.200 <0.392 <0.60
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Flight Hours Comparison Between
Single Prime and Prime G2
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100.00

0.00

Single Prime Flight Hours Prime G2 Flight Hours

W S5151(ed,q SURDEX

JOINT VENTURE

https://lidarmag.com/2021/11/15/tough-requirements-call-for-new-solutions/
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28t DY —%#E (G2 in Cessna 414A)

TEEYF. — ARt H—AEEEBORIEE AT L,
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* AGL: 2,259 m

* Groundspeed: 170 knots

* PRF: 400 kHz per each Galaxy Prime (800 kHz total)
« Sidelap: 55%

* Field of View: 38°

* Planned Dual Point Density at nadir: 10 ppsm

* SwathTRAK: On

* Roll Compensation: On
* Boost Mode: On
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BERDA A=

All lidar points
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REBRDA A=
3D forest returns on NAIP imagery
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BERDAA—

Classified G2 trees over imagery + tree polygons
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PROFILE VIEW
| Always cloudy

BOTTOM VIEW

Dense forests

Ground: 20 points/m2
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