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Ancient Past- The Groma

'I..-!..r,:.lg AT
af cross)

iron spike) | : ,.EJ Reconstroction

after a find
fram PﬂlﬁPrtL

Vi

allipnment point is
=

|
bellow umbilices sl

wmrbilicis sodi
(center of cross)
- p— . COFRICHR

Roman line of sight surveying
instrument for straight roads or right
angle construction



Distant Past
Lewis & Clark Expedltl on




Railroads Mapped with
Transits and Levels
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Early Photogrammetry

Y Professor Thaddeus Lowe ascending in
the Intrepid to observe the Battle of Fair
Oaks

Earliest known Aerial Photo: 1860
Downtown Boston




Hom Geospatial Data to Geospatial Intelligence

BEIE:] BEIE:] Feature Geospatial
Collection Processing Extraction Intelligence

e Aerial & Land < Photogrammetry < Land Cover Features

B

Mobile & Laser
Imaging, UAV Scanning Data Man Made Structures
/UAS and Production » Objects of Interest

Laser | Wtection
Scanning



Imaging Depth in Solutions

DATA COLLECTION sy DATA PROCESSING ) FEATURE EXTRACTION

Trident Software:

nd Survey
. Photogrammetry & Laser Scanning Processing

Photogrammetry & Laser Scanning Feature Extraction
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erial Cameras

Inpho Software:
Photogrammetry &
Laser Scanning
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Aerlal PlathI'mS (Surveying and Traditional mapping,)

*Onboard GPS

eI[nertial Measurement
Unit

sLidar Sensor

* Intensity

* Multiple Return
*Ground based GPS

*DMX-FMS
(Photogrammetric Flight
and Sensor Control

saccurate capture of
infrastructure and facility
assets

svalidation of existing
onerous as-built data

eprovide an accurate base
for land-parcel/cadastral
data development

«allow for creation of
information products that
inform staff and customers

eaccurately provide
mapping and contours

ssupport of spatial and
non-spatial analysis of
asset data



Aerial PlathI'mS (Surveying and Traditional mapping,)

VEH: +39°52'05.54", -077°05'06.89", ALT 169.1m, FOV 15.20° = _
L Cloud Cap

TGT: +39°52'02.81" -077°05'07.53", ALT. 130.6m_4

—

MAY 202010, |
17:35:042

High quality photogrammetric |engFonductor from 524 ftaway - Bl &

« Geometric precision '
* lens calibration

e FMC & LMC eliminate blur and increase
geometric precision

MAY 20 2011
17:37:252




Aerial PlathI'mS (Surveying and Traditional mapping,)

* Nadir (UCLp) « Oblique

PAN, RGB, NIR —

11,674 pixel accross track
6pum CCD, 51mm focal length
1.2 pan-sharpen ratio

FMC by TDI
Photogrammetric nadir cone

Full UltraMap support (image processing,
viewer, AT, [g)gM [gTM gD§)M0rtho d

DTMOrtho)

Camera design

3rd generation UltraCam architecture
2.0 seconds frame rate

3.3 TB SSD storage

Optional UltraNav

75kg, 350watts

Forward/backward with 62 MP each,
stitched, landscape oriented

Left/right with 32 MP each, portrait
oriented

80mm focal length

FMC by TDI

45 degree tilted center line with
o *12.7 degree left/right FOV

« + 85degree forward/backward
FOV

Left/right wing images overlap with
nadir image

Wing geometry can be improved by tie
point matching with nadir

Flight efficiency defined by the nadir
image (full usablity of 11,674 pixel
accross)

e Camera Operation
— 10cm GSD (nadir) @ 850m AGL B
— Wing image GSD between 7.5cm (inner) and
— 12.5cm (outer) on aflat terrain
— 80% frontlap @ 145kts

Full UltraMap support (image
processing, viewer, AT)



Advantage

* Superior productivity through

* High processing speed (10-20 sec/image) Recalibration of sensors utilizing a dense

* High level of automation distortion grid

* Minimized user interaction for project set-
up and data post-processing * Superior productivity through minimized user
* Superior quality through interaction for project set-up
* High accuracy by leading edge-matching

techniques
* Easy integration into any 3d party workflow
* High reliability by unparalleled multi-fold

tie point connections, also between photo
strips, and by effective quality assurance

methods
e consideration of breaklines

* Integrated bundle adjustment within the

matching process



Advantage

o Safety

e Schedule

» Survey Grade Accuracy

o Dataextracted with calibrated photos

» Cost Effective because more efficient data collection equates to
cost saving

e “Scaninthe Can” lends to future data extraction without further
field visits
 Video & Imagery

« Ddiverablesin standard formats



MobileLIDAR PI atforms

Class 1 Laser
Range up to 250m SRR - conciary
GMNSS
Accuracy £1cm anfenna MX2 Dudl

Scanner Field of View 360°

Scan rate 20Hz at 1200 rpm (single head)
Pulse rate 36KHz (single head)

Operating Temperature -10 to +50 C
Storage Temperature -20/+70 C

Power 12 to 34 volts DC

Water & Dust Resistant: IP65

VRS ready

External RTK input

Weinht 17Kn <ipnle lase0 25K (dyallasers)
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Aerial Data Processing

 Data Processing Software

=» Geo-referencing: Applanix POSPac

= Lidar processing: LPMaster

=» Option 1: Orthophoto processing
e OrthoMaster
e OrthoVista

=» Option 2: Terrain modelling
 DTMaster
« DTMEXxtension




Dense Matcher- 3D Cloud Point



