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1. AIRCRAFTS 
 

Blom Geomatics AS (www.blomgeomatics.no) operates four Piper Navajo 
aircrafts for different kinds of airborne sensor projects:  
 
1) Piper PA 31 (LN- NAB) equipped for digital photo surveying and 

Grav/Mag surveying (gravimetric/magnetic measurements). 

 
 

2) Piper PA 31 (LN- NPZ) equipped for digital photo surveying and Grav/Mag 
surveying (gravimetric/magnetic measurements). 

 
 
3) Piper PA 31 (LN- AEY) equipped for Laser scanning (incl. DSS digital 
camera). 

 
 
4) Piper PA 31 (LN-LAS) equipped for Laser scanning (incl. DSS digital 
camera). 
 

 
 

For all four aircrafts: 
Range nm:  1 400 
Range hours:  10:15 h at speed 130 kn. 
Service ceiling:  24 000 ft 
Min. runway:  630 m (800 m at maximum weight) 
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2. GNSS BASED FLIGHT MANAGEMENT SYSTEM 

 
 

2.1     PosTrack 
 

The aerial navigation for digital aerial photography is controlled by 
the PosTrack system from Applanix (www.applanix.com). PosTrack is based 
on the software Tracker from TrackAir (www.trackair.com) and hardware 
from Applanix. 
 
PosTrack includes the following functionalities: 
 

·  GPS based Aerial Photography navigation system. 
·  Automatic real time camera trigging. 
·  Camera control. 
·  Tight integration with the Applanix POS/AV 510 (GNSS/INS 

equipment) and the gyro stabilized mount (PAV 80/PAV30 from 
Leica). 

·  Aerial flight mission planner with digitizing utilities. 
·  Project report and plotting utilities. 

 

 
Integration between Tracker and UltraCamX on a typical photo mision 
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2.2     ALTM-Nav 

 
The aerial navigation for laser scanning projects is controlled by the ALTM-
Nav system from Optech (www.optech.ca).  
 
ALTM-Nav includes the following functionalities:  

·  GPS based navigation system, separate pilot display. 
·  Control and monitoring of laser functionality 
·  Operator interface to Eye-Safety control mechanisms 
·  Real time plotting of swath data 
·  Automatic triggering of DSS digital camera 
·  Real time displaying of captured imagery 

 
 

 
ALTM-NAV screen dump during flight. Data collection ON 
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3. GNSS/INS ACTIVITIES AND EQUIPMENT 

 
 

3.1     GNSS equipment 
 

Blom Geomatics uses GNSS technology for a wide range of activities: 
 

·  Camera and LIDAR scanner flight navigation. 
·  Post-processed photo positioning for photogrammetric 

measurements. 
·  GNSS/INS technology with camera and LIDAR (www.applanix.com) for 

position and orientation processing. 
·  GNSS reference data logging. 
·  Control area/surface surveying 

 
Blom Geomatics uses the following GNSS-equipment: 
 

·  2 Novatel DL4+ 
·  4 Trimble BD950 integrated with the Applanix POS/AV 510 system. 

 
 

3.2     INS equipment 
 

Blom Geomatics has all four aircrafts equipped with Applanix POS/AV 510 Inertial 
Navigation Systems (www.applanix.com). These systems provide Positions & 
Orientations for the aerial photo flight missions. The systems consist of GNSS, IMU 
(Inertial Measurement Unit), system real time control and post-processing software. 
The system provides direct photogrammetric Exterior Orientation parameters, thus 
minimizing or even, depending of the specified project accuracy, removing the need 
for Aerial Triangulation, bundle adjustment and ground control points. 
 
Accuracy of GNSS/INS provided EO's: 
 

·  X, Y:  10 cm 
·  height:  15 cm 
·  phi, omega: 0.005 degrees 
·  kappa:  0.008 degrees 

 
 

3.3     GNSS/INS post-processing software 
 

GNSS :      POSGNSS 5.1 from Applanix corp. 
GNSS/INS :     POSpac MMS 5.2 from Applanix corp. 
GNSS/INS boresight calibration:  CalQC from Applanix corp. 
Vector processing:    Trimble Geomatics Office 
Transformation:     VG – Trans, SK Trans, G-Trans, KMS-
Trans. 
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4. DIGITAL AERIAL CAMERA 
 

Blom Geomatics operates two Vexcel UltraCam-Xp digital cameras which is 
the latest version of the large format digital camera delivered by Vexcel 
Imaging. In comparison to the earlier UltraCam X version the CCD -chips are 
upgraded to a higher resolution (from 7.2 µm to 6.0 µm). This means that we 
now can fly higher and cover a larger area but at the same time achieve the 
same ground resolution as with the earlier version of the camera. At the 
same time the storage capacity is upgraded and increased giving us the 
ability to store more images on each of the storage units (approx. 6 600).  

 

 
 

 
 

Vexcel UltraCamX installed in Blom Geometrics’ LN-NAB aircraft. 
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4.1     Technical Specification UltraCam-Xp 
 
Image Product Specification  
Image format  Analogous to an aerial film image at a format of 23 cm x 15 cm, scanned at 13 µm 
Image data formats JPEG; TIFF with options for 8 and 16 bits, scan-line, stripped or tiled 
Image storage format in level 2 Full resolution panchromatic, separate colour channels at colour resolution 
Colour at level 3 Full resolution R, G, B, Near-IR channels, planar or pixel-interleaved 
 
Digital Camera Technical Data (Sensor Unit S-X)  
Panchromatic image size  17,310 * 11,310 pixels 
Panchromatic physical pixel size 6 µm 
Input data quantity per image 624 Mega Bytes 
Physical format of the focal plane 104 mm * 68.4 mm 
Panchromatic lens focal distance 100 mm 
Lens aperture  f= 1/5.6 
Angle-of-view from vertical, cross track (along track) 55° (37°)  
Colour (multi-spectral capability) 4 channels -- RGB & NIR 
Colour image size 5,770 * 3,770 pixels 
Colour physical pixel size 6 µm 
Colour lens system focal distance 33  mm 
Colour lens aperture  f = 1/4.0 
Colour field of view from vertical, cross track (along track)  55° (37°)  
Shutter speed options 1/500 to 1/32 
Forward-motion compensation (FMC) TDI controlled 
Maximum FMC-capability 50 pixels 
Pixel size on the ground (GSD) at flying height of 500 m (at 300m) 2.9 cm (1.8 cm) 
Frame rate per second (minimum inter-image interval) 1 frame per 2 seconds 
Analog-to-digital conversion at 14 bits 
Radiometric resolution in each colour channel >12 bit 
Physical dimensions of the camera unit  45cm x 45cm x 60 cm 
Weight  ~ 55 kg 
Power consumption at full performance 150 W 
 
In Flight Data Storage D-X and Data Processing C-X  
In-flight storage capacity Unlimited with use of multiple data units D-X; per D-X unit ~4.2 TB 
In-flight capacity to collect uncompressed frames Unlimited with multiple D-X units; per D-X unit ~ 6600 images 
Method of exchanging D-X units in-flight In less than 3 minutes 
Configuration of Storage D-X and Computing C-X C-X with 14 Pentium-M CPUs; each D-X with 14 disks 
Redundancy  Storing mirror images of the data on two DX units 
Data transfer into office environment Removable D-X data units; docking station (optionally mobile) 
Physical dimensions Width 50cm x Depth 36cm x height 65 cm 
Weight of C-X + 2 D-X <92 kg 
Weight of C-X ~ 65 kg 
Weight of single D-X ~16 kg 
Power consumption at full performance 700 W 
 
Operational Specification  
Data collection period at 70% & 20 % overlap, at 20 cm GSD (film scale 1:10,000), 140 knts 11 hours per single D-X unit  
Post-processing of collected raw images OPC Software, Mobile Server, Office PC Network, Laptop, C-X 
Data transfer from aircraft to office Shipping of D-X, or transfer to high capacity storage medium via Mobile Server  
Mounting of the camera Using adapter ring for all current film camera mounts (PAV30, PAV80) 
Flight planning support  Compatible with commercial systems (CCNS-4, Tracker, Vega, etc) 
Exterior orientation support Compatible with DGPS/IMU systems (IGI’s Aero-Control, Applanix’ POS-AV) 
Photogrammetric Production  TIFF-output compatible with Customer’s photogrammetric production software 
Image geometric accuracy Approximately  ± 2 mm 
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Oslo GSD 4 cm photographed with Vexcel UltraCamX digital aerial camera autumn 2008. 

 
 

The calibration certificates are available on www.blomgeomatics.no . 
 
 

4.2     Mount 
 
PAV30 and PAV 80 gyro stabilized camera mount is used with the Vexcel 
camera. 
 
        PAV30 PAV80 

·  Stabilisation range in roll / pitch:   ±   5°  ± 7°/-8° to +6° 
·  Stabilisation range in drift:    ± 30°  ± 30° 
·  Typical residual deviation from vertical:  £ 0.2°  £ 0.02° 
·  Typical residual deviation from drift:    £ 0.02°/sec 

 



   

Latest update: 2009-01-14                             Equipment Overview 

 
5. OPTECH ALTM GEMINI LASER ALTIMETER 

 
Blom Geomatics operates two Optech ALTM GEMINI laser scanners with 
DSS322 Aerial Digital Cameras. 
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5.1     Technical Specifications Optech Gemini 

 
Parameter Value 

Operating altitude 150 -4000 m nominal 

Horizontal accuracy 1/5500 x altitude;  1 �  

Elevation accuracy (1 � , +/- 
20° FOV) 

 

 

Rep Rate 

(kHz) 
500 m 1000 m 2000 m 3000 m 4000 m 

33 < 5 cm < 10 cm < 15 cm < 20 cm < 25 cm 

50 < 5 cm < 10 cm < 15 cm < 20 cm  

70 < 5 cm < 10 cm < 15 cm   

100 < 10 cm < 15 cm < 20 cm   

125 < 10 cm < 15 cm    

143 < 15 cm < 20 cm    

167 < 15 cm < 35 cm 
@ 750 m 

   

 
Range resolution  1 cm 

Range capture 4 range measurements for each pulse, including last 

Intensity capture  12-bit dynamic range for each measurement  

Scan frequency Variable;  maximum 70 Hz 

Scan angle Variable from 0 to ± 25°, in increments of  ±1º 

Scanner product Scan angle x scan frequency �  1000  

Roll compensation  5-Hz update rate 

Scan angle + roll compensation angle = field of view:  e.g., ±20° allows ±5° 
compensation 

Swath width Variable;  0 to 0.93 x altitude (m) 

Position and orientation 
system 

Applanix - POS-AV 510 including internal 12-channel dual frequency 10-Hz 
Trimble GPS receiver, IMU sampling rate 200 Hz 

Laser repetition rate 33 kHz (maximum AGL 4.0 km) 

50 kHz (maximum AGL 3.0 km)  

70 kHz (maximum AGL 2.5 km) 

100 kHz (maximum AGL 2.0 km) 

125 kHz (maximum AGL 1.6 km)  

143 kHz (maximum AGL 1.4 km) 

167 kHz (maximum AGL 1.2 km) 

Data storage hard drives Ruggedized removable hard drive 

Beam divergence  Dual divergence:  0.26 mrad (1/e) or 0.85 mrad (1/e) * 

Laser classification Class IV (US FDA 21 CFR) 

Power requirements  28 V (continuous), 35 A (maximum) 

Operating temperature Control rack:  +10° to +35° C  

Sensor head:  -10° to +35° C (assuming thermal jacke t) 

Storage temperature Control rack:  -10° to +50° C  

Sensor head:  0° to +50° C 

Humidity  0-95% non-condensing  

Dimensions and weight Control rack:  653 x 591 x 485 (mm);  55 kg 

Sensor head: 298 x 249 x 437 (mm);  23 kg 
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·  Operational altitude calculated according to eye safety table. 

 
Laser data collection 
 

5.2     Technical Specifications Digital Camera (Applanix DSS322) 
 

Parameter Specification 

Array size 22.2 MP: 4092 (along flight line) x 5436 (cross flight line) 

Pixel size 0.009 mm 

Filter array Color (VIS) or ColorIR (CIR)  

Applanix AeroLensTM by Carl 
Zeiss 

60 mm, F/3.5, FOV: crosstrack 44.2°, alongtrack 34. 0°, diagonal 
53.9° (CIR and VIS) 

Exposure control Aperture priority (calibrated) 

Manual or Shutter priority 

Light metering Center weighted average 

Shutter Electronically controlled focal plane 

Shutter speed 1/125 - 1/4000 seconds 

Aspect ratio 1:1 

Fill factor 70% 

Exposure compensation ±2 EV in 1/3 EV steps 

Max exposure rate 2.5 seconds ± 0.05 seconds 1 sigma 

Sensor head Proprietary CCD mount, 

Ruggedized exoskeleton, 

Designed to hold geometric accuracy over RTCA/DO-160D shock 
/vibe spec to within 1 pixel** 

Calibration Terrestrial and airborne calibration with full report 
 
** When mounted using appropriate shock isolation. Contact Applanix for details. 
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Digital Camera and Data Recorder 

 
 
 

 
Imagery photographed with aircraft LN-AEY and Applanix DSS301 digital 
camera. 
 
 
The calibration certificates are available on www.blomgeomatics.no . 
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6. LASER PROCESSING 

 
The processing of laser data in the Blom group contains of the following steps: 
 

1. Data collecting 
2. Ordering of GPS base data 
3. Preliminary control of data ( successful collection, GPS condition, coverage)  
4. GPS/INS processing 
5. Calibration (per day), removes all systematic errors 
6. Matching, strip adjustment which remove random errors 
7. Height control using ground measured control surfaces. 
8. Control of the homogeneity. For all the area that is covered by more than one 

flight line there is a RMS value calculated. This result verifies that the map is 
homogeneous and that all systematic and random errors from the lidar system 
have been removed. 

9. Automatic and manual classification of ground, vegetation, bridges etc. 
10. Transformation 
11. Derived products like contour lines, terrain models etc. 
12. Final control 

 
 

6.1     XYZ processing 
 

Simplified workflow diagram: 
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6.2     Classification 

 
A number of different programs and processes are used for contour 
generation, seamless orthophoto production, 3D vector mapping, 3D 
visualization, animations and various illustration purposes.   
 
 

Screen dump showing classified laser point cloud. Uupper image 
showing profile, 
lower image showing point cloud seen from above. 



   

Latest update: 2009-01-14                             Equipment Overview 

 
6.3     Processing Software 

 
 

Task Manufacturer Software Name 
GPS/INS processing Applanix PosPac MMS 

Calibration Optech DashMap 

  Terrasolid 
Tscan, Tmodel, 
Tmatch 

Line 
Adjustment/Matchin
g Terrasolid 

Tscan, Tmodel, 
Tmatch 

Height control Terrasolid Tscan  
Control of 
homogeneity Blom Sweden TASQ 

Classification Terrasolid Tscan, Tmodel 

Transformation 
Norkart 
Geoservice VG trans 

  Terrasolid Tscan 

  
National Land 
Survey of Sweden Gtrans 

Derived products  
Norkart 
Geoservice Gisline 

  Terrasolid Tscan, Tmodel 

  Esri ArcView 

 Applied Imagery Quick Terrain Modeler 
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7. PICTOMETRY® 
 

 
Aircraft and Pictometry equipment 

 
The Blom Group is operating 15-20 aircrafts with Pictometry-equipment 
throughout Europe. These aircrafts are regularly operating in Norway for 
updating the Pictometry-database. 
 

 
Pictometry images of University of Oslo 
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8.  AIRBORNE GEOPHYSICAL EXPLORATION 

 
Two of our aircrafts are compatible with equipment for gravimetric and 
magnetic measurements. We execute this kind of projects in cooperation 
with survey companies in the oil and mineral industry. During survey we bring 
a stinger with sensors in wire below the aircraft and smaller sensors on each 
wing-tip. Real time differential GPS navigation is used for accurate and 
reliable positioning. 
 
 

9. AIRBORNE ENVIRONMENTAL SERVICES 
 

  
 
Our aircrafts are equipped with HF radios and satellite phones, thus making 
them suitable for a wide range of transport and monitoring services. We have 
an extensive experience from airborne services in Polar Regions including 
projects on Greenland, Jan Mayen and Spitzbergen in 1990, 1991, 1994, 
1997, 2002, 2005, 2006, 2007 and 2008. 
 
 

10. CONTACT INFORMATION 
 
For further information, please contact us at: 
 

Telephone:  +47 23 25 45 00 
Fax:   +47 23 25 45 01 
E-mail:  firmapost@blomgeomatics.no 
Web-address: www.geomatics.no 
VAT.no:  NO936888739MVA 

 
Postal address: 
P.O. Box  34 Skøyen 
N-0212 Oslo 
Norway 

 
Visiting address: 
Drammensveien 165 
N-0277 Oslo 
Norway 


