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IGI's Modular Sensorsys
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CCNS: Guidance and Se

CCNS In operation

CCNS Hardware
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Photoindex

1988

Map with Camera Stations: Photo Scale: 1/100 000
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Guidance
Accuracy

Difference [m] in flight direction (caused by the CCNS and the real-time GPS accuracy):

20 RMS = 2.05m
15 mean=-1.75m ||
min. =-7.67m
10 mev = 3% H Difference between
5

ZMWWWWWWMWW - photo positions from

mission planning and
15 RMS= - taken images,

(GPS/IMU results)

_20 ﬂ BAA
Fa1]]
0 100 200 300 400
Photonumber

Difference [m] perpendicular to the flight direction (caused by the pilots skills):
20

RMS = 4.19m

15 I mean= 0.60m | |
min. =-9.51m

10 max. = 18.02m | |

(>

-20
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Mission Planning and Docu

= Google Earth

¥ Places

adlll Pointer lat 22.246040°

Planning with
DTMs

E.S43.9 s
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o Differential GPS
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Inertial Measurement Unit
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PPP or GPS Monitor
Station

Kalman Filter

l

Position Velocity
- Attitude




AEROcontrol-lle

Hardware

& »AERDoffice: MY5_plot.aop
Project  Ainborne Data  Process  BeportOutput Tools “Window  Plot Help

SMU Computer

"4 (1) MVS_plot: Trajectory [INS] —1O] x|

gl Q e\l'{"ll Select: Elgﬁl Show: EIEID_ 3 Dlglﬂglt’. Options: I{'.I@

1 1km
k53 4805° Lon 12.9078°

t t t t t t t t
198,000 200,000 202,000 204000 206000 208000 210,000 212,00

-rall - pitch

A

AEROcontrol-lle system ] _
SMU incl. 72-chan. L1/L2 GPS w/ IMU AEROoffice software incl. GrafNav



AEROcontrol }

Independent Test from

StUttgart UniverSity: 150"0;' T T
Achieved Accuracy [RMS] . Fiimags

5000 F

-5000 F

North [m]
o
%:zcl 3"
11 | 111 1 | 11

Awe: 0.003° Axy: 8cm :
Ak: 0.007° Az: 5cm R

- B | I | 11 1 | I 11 1 | I 11 1 1 I 11 1 1 | 11 1 1
! 5O-QI%OOO -10000  -5000 0 5000 10000 15000

East [m]

Vaihingen Test Area
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GPS/IMU system for ,
Jenoptik

JAS 150
Geosystem
3-DAS-1

, Intergraph
Microsoft-Vexcel DMC

UltraCam D,X,Xp,L

D heystems




AEROcontrol

Three accelerometers
Three gyroscopes

V4

X

Ilﬂ Measurement of the motion in all three
axes.

D ghoystems



IMU - Inertial Measurement Unit

=) MU with fiber-optic gyros

Fibre optic
coil

Light Beam
Splitter

Source \
Detector

~ igi-systems



IGl IMU-
lle

500m optical fiber

Drift: 0.03°/h
Noise: 0.02°/ SQRT(h)
AEROQcontrol IMU-lle w/ fiber optic gyros Rate: 128, 256 or 400 Hz

igi-systems



High Altitude 2

igi-systems



GPS Receiver

AEROcontrol internal GPS RX

/2 channels

triple frequency
optional OmniSTAR HP
optional GLONASS




dGPS: with Base St

Differential Post Processing Referenzstationen

Satellitenpositionierungsdienst
der deutschen Landesvermessung

Capmighi: Landubekish Gasinkorrastion und Vermsamang Hambeg

- use your own station or
- data from permanent
stations (CORS):

=
[l

L .

o i

Né:dl!l!llw
agm o

IGI GPS monitor station or Fixed GPS Network
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PPP — Highest Ac

g %(1) 070201_Hansa: Position Difference [GPS]

[m]

Compare GPS: FileZ-Filel
File2="C05 1 _examples'\PPPWWesco_First A" (Grafiay Custom)
File1 ="G05 1 _examples'PPPPPP " (GrafMay Custom)

_ (O] x|

T T T T
351,000 352,000 353,000 54,000
[zec]

- north - east - up

R gioystems

Precise Point Processing:
dGPS-like accuracy without a
Base Station

integrated in AERQOoffice with
GrafNav 8.2 by

A WAYP=INT

NowAtel PRODUCTS GROUP



Position and Attitude s  Geo-referenced

from GPS/IMU Image Data
DG ISO
Direct Geo-referencing Integrated Sensor Orientation
Direct use of Extended aerial triangulation
calibrated GPS/IMU data to with GPS/IMU data
Geo-reference image data. as an additional input.




Project "WESCO", Ja'

Aerial photography mission WESCO ' l
conducted for

Date: September 21st, 2006

Area: Tsuruma near Tokyo, Japan
Camera: UltraCam,

Camera mount: GSM-3000

Camera mount

leveling: AEROcontrol

Guidance and
precise positioning: CCNS/AEROcontrol
Data processing: AEROoffice and MATCH-AT

B gystems. ||
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Project "WESC

=18l x|
=18] x|
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Direct geo-
refencing:

Check Point
position in
9 different
images
(note the
image ID's)




LiteMapper

StreetMapper
DigiTHERM / DigiCAM

igi-systems



Airborne LIiDA

Digital Elevation Model (DE

- Position fat.

Y




LiteMapper -
Components

Max. pulse repetition rate: 240 kHz

Max. range: 3,600 m
Number of targets / pulses: unlimited for digitized
wav:

DigiCAM or
DigiTHERM

Laserscanner

IMU



LiteMappe
r

Max. pulse repetition rate: 240 kHz
Max. range: 3,600 m
Number of targets / pulses: unlimited for digitized

wavefor %%
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Installation in a Bell 206 Jet




Installation in a

igi-systems



Installationina
Mi-8
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LiteMapper and DigiCAM

—

oy
f ﬁelitransalr.cum -
Eurocopter AS350 4 / Tt

CAA, EASA & FAA
certified sensor pod

max. PRR 200kHz
DIGICAM-H/39, 50mm lens

System installation y
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380KV Powerline h = 85m / v= 40kn
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Project “Aalen”

Highway

n 1

Highway
section 1 - track grooves
DSM
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Autoroute Al f E
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Hansa Luft

Mission Parameters

Mission type: Small area
‘ Date: 08/2007
Aircraft: Eurocopter AS350
1 ' Flying height: 1500ft (460m)
) Flying speed: 40kts
1 PRR: 200kHz
) Orthophoto GSD: 0.08m
TR ;ﬂza : X
ff‘q AN 1 S - Point density (all points) 33.1 pt/m?
: 82 \ L Ground point density 3.7 pt/m?2
- .‘L\ o GfOE'iJasedofg‘z?i; ‘:’/ ‘%s@
i ) A 08 Bilragu 347

LN Ll 3 \ 361 i - s
Ny, AETPN Tk RN e
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Hansa Luftbild "Karls

Final LIDAR—accuracies Area 01

GCZE Humber Ea=zting Horthing Enown = Lazer Z Dz
1-514 3408435 340 5980151 .057 29,163 29,200 +0.037
1-504 3408433 332 5980151 .0610 29.187 29,220 +0.033
1-506 3408434 313 5980150.037 29.188 29 220 +0.032
1-515 3408436 335 5980151 .001 29.163 29.190 +0.027
1-500 3408433 205 5980147 .086 29.175 29200 +0.025
1-511 3408435 234 5980148 .032 29.162 29.180 +0.018
1-512 3408435 276 5980149.012 29.163 29.180 +0.017
1-501 3408433 . 233 5980148 .0313 29.187 29 . 200 +0.013
1-510 3408435 .1839 5980147 .044 29.150 29 . 160 +0.010
1-522 3408437 277 5980148 997 29.142 29.150 +0.008
1-523 3408437 314 5980149 .994 29,152 29 . 160 +0.008
BP-2 3408420 .823 59801591572 28.882 28.890 +0.008
1-521 3408437 236 5980147 .9913 29.133 29.140 +0.007
1-505 3408434 335 5980151 .021 29.184 29.190 +0 . 006
1-503 3408433 .330 5980150 .060 29.195 29 . 200 +0.005
1-520 3408437 187 5980146 .997 29.116 29.120 +0.004
1-516 3408436 . 311 5980149 .992 29,1549 29 . 160 +0.001
1-507 3408434 270 5920149 .041 29.190 29.190 +0.000
1-517 3408436 . 268 5930148 982 29.151 29,150 —0.001
1-509 3408434 192 L5980147 . 066 29.162 29,160 —0.oo2
1-51& 3408436 232 5980143.001 29,142 29.140 —0.oo2
1-toz2 3408433 284 59320149.077 29,203 29,200 —0.003
1-524 3408437 339 59320150 .991 29 . 164 29,160 —0. 004
1-513 3408435 308 59320150 .016 29,165 29,160 —0. 005
1-tog 3408434 230 59801438 067 29.176 29.170 —0.006
1-5149 3408436 .190 5930147 .027 29.130 29.120 —0.010
EP-1 3409315 473 5977812 . 679 31.085 31.070 —0.015%
BEP-4 3410699 .990 5978873 835 29 . 645 29 . 600 —0 . 045
BP-3 3410697 114 5980700 .595 32 .538 32.470 —0. 068
Average dz +0.003

Hinimum d= —0.0683

Mazinun dz +0.037 RMS 002m

Root mean sguare 0.021



Hansa Luftbild "Karlsburger Holz"




Project: Hansa Luftbild




Project: Hansa Luftbild C/ @f
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Project: MILAN, Vene
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Project: MILAN,

1087000

1096000

590

580

570

560

550

540

530

520

510

500 [m]
o

o
5
&
~ o
o
&

1087000

V3 San Juan de los Morros
approx. 3 km?, 14 km * 0,2 km
digital elevation model [DEM]
digital surface model [DSM]
digital terrain model [DTM]
approximated by airborne laser
scanning

example

area Middel 400 m * 600 m

3 D Pseudocolor, 0,5 m grid s

\

675000 676000 677000

: - © Ghella Sogene, C.A. Ghella S.p.A Avenida Centro San Ignacio, Torre Copernico



Project: MILAN, Venezuela

PP —

options  Tools  Info

Cptions

FEEE
Flfevarinn fm1 1510.820 oo 3! 3'

Elevoticn Prafile

Elevalion (m)

0.1 0.2 0.3 0.4 0.5
Digtance [km)

© Ghella Sogene, C.A. Ghella S.p.A Avenida Centro San Ignacio, Torre Copernico



1

LiteMapper
StreetMapper
DigiTHERM / DigiCAM

igi-systems



—

2

StreetMapper I
1x or 2x 360° Laser

3 o 2

StreetMapper |
2x or 4x 70° Laser

igi-systems
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(STREET)\|\ APPER)

Typical
Applications:

Highways




STREET/\/| APPER 177,

Typical
Applications:

Coastal Surveying




(STREET/\\ APPER) a=73

Typical Applications:

High-load Route Planning

www. .com






(STREET/\\ APPER) a=73

Typical Applications:

Overhead Wire Surveying




1

LiteMapper
StreetMapper
DigiTHERM / DigiCAM

igi-systems



Thermograph
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New Developments -
DigiTHERM 1

Uncooled Microbolometer Camera
640 * 480 Pixel

Spectral Range 7.5 to 14um

Max. Image Rate 60Hz




DigiTHERM

Weight

Operating Temp. -15to0 +50°C

User Interface

and Storage DigiCONTROL

Lens Options 12.5 mm (FOV 65° x

51°)
30 mm (FOV 30° x 23°)
50 mm (FOV 18° x 14°)
75 mm (FOV 12 x 9.1°)
130 mm (FOV 7° x 5.3°)

igi-systems



Airborne
Thermodraph

Test flight in the Toulouse area

Flying height:
GSD:

Time of the day:
afternoon

igi-systems



DigiTHERM'

Mount




irborne

hermography

Photo Measurement

File Edit Tools View Window Options Help

B | visbiity | & # 5

Qwerview
_Images
Image ID D* | Or | Bvw
= @ aerial
102 | v 2
103 ) v
- 104 | v 2
105 B v
- 106 wm v 2
3z # v 2
33 | v
34 #m v 2
35 | v
] s v 2
37 3 v 7
38 i v 2
39 L RV |
40 M v 2
41 | v 7
42 W v 2
43 3 v
44 i v 2
45 | v
46 #m v 7
47 | v
oan S
L n
Images l Points J

Application Log [0 4
TIEMPONTY COMIECO0TT 10 S0 T00SE, |,

<|> Connection failure [port 1/baud 38400]: Immersion Interface Box not present or switched off,

Closing connection to 3D mouse ...

<|= Connection failure [port 1/baud 38400]: Immersion Interface Box not present or switched off.

Loaded project D:\Projects\IGIYWS81216_Testflug_Hansa_DigiTherm\AuswertungMATCH_AT\081216_Thermal_1.prj.

Updated 0 of 1359 object coordinates.

ApplicationsMaster ...




Airborne
Thermography

Flight mission in southern France

Flying height: ~1100 m

GSD: 90 cm

Time of the day: three hours before
sunrise

B peystoms |



Airborne
Thermography

.ﬂ f-_':l :
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1

LiteMapper
StreetMapper
DigiTHERM / DigiCAM

igi-systems
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DigiCAM

39 or 60 Mpixel CCD Back
Control Computer with two Storage Units

Graphical User Interface with Touch Screen




DigiCAM Design

igi-systems



Lens Options |

Changeable lenses with bayonet mount
Integrated electronic shutter (central shutter)
Changeable filters for RGB and CIR mode (optional)

Lenses from 28mm to 300mm available

B gystems. ||



Lens Options Il

300mm

T e—




DigiControl Store

Flash memory
units

2 x 250 GB

4000 images each
no height limitation
changeable in flight

igi-systems



Graphical User Interface

SN: 050102

Mok

Main Buttons

Hold Preview

Shutter
&

Offline m Blur: - Pix
Images: 23 Remaining: 846 Shutter: 1/250 s Aperture: 4







DigiCAM Installation Examples

DigiCAM or
DigiTHERM

w |Laserscanner

~ igi-systems



Mounted directly to the
fuselage

Fixed in a
PAV10 mount




Multiple DigiC#A

igi-systems



Multiple DigiCAM-oblique

e ElEll - | )& ion, INTERM!! | bitlap.com
= -
i /= Shockymap - Yues Obliques - Windows Internet Explorer

2329810 *
48862052 °
1590194 §

Orthophoto IDF 2005 @ InterAtlas 2009






Dual-DigiCAM

igi-systems



Dual-DigiCAM

—
— W
— Ty

Total image size: 14,000 x 5,412 pixel (75 Mpixel)
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Quattro-DigiCAM
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Navigation

Mission Planning
GPS/IMU

Sensor Management
Data Acquisition




IGI's Modular Sensorsy

CCNS/AEROcontrol
e.q. for:

1GI
Products:

Quattro-DigiCAM JAS

DigiTHERM DigiCAM

- ucD
JCX
JCXp

l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
: JCL




For questions please contact IGlI:

WWW.Igi-systems.com
iInfo@Iigi-systems.com
+49-2732-55250

igi-systems


http://www.igi-systems.com/
mailto:info@igi-systems.com
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