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Case history Ghadames Libya 

Improving onshore oil and gas exploration 

seismic safety and quality with highly 

accurate stereo satellite elevation mapping .
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High resolution stereo satellite photos

Adaptation of seismic 
processing systems

Teraflop Graphics 
Processing Units 
(GPUs)

Three key technical components
enabling highly accurate elevation mapping 

from space
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Stereo satellite elevation 
mapping accuracy

Better than 50cm in elevation over 
distances up to 10km.
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45,000 ground survey points in Asmara, 
Eritrea provided by Sunridge Gold.
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45,000 ground survey points in Asmara, 
Eritrea provided by Sunridge Gold.
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MWH Geophysics Survey Crew
Real Time Kinematic  Differential GPS
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400 km 2 Stereo WorldView -2  
Asmara, Eritrea, January 27, 2010

WorldView -2 DEM
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One of the two ground survey point used to 
reference the 400 km 2 of stereo WorldView -2 

elevation mapping.



www.photosat.ca

DEM 21,944 elevation 
check points
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50cm contours from WorldView -2 DEM 
and survey checkpoints
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Histogram of elevation differences at all 
21,944 check points.  RMSE 31 cm.
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Improving seismic safety and seismic quality 
using stereo satellite elevation mapping for 
3D seismic surveying in Ghadames Libya .

Gerry Mitchell  
PhotoSat

Project Location
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50cm resolution stereo WorldView -2 satellite photo
220 km2

16 km
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1.2m x 2.4m white painted steel sheets were used 
as ground survey targets.
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Three ground survey points were used to reference 
the stereo satellite elevation mapping.
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1m posted elevation model derived  from the stereo 
WorldView -2 satellite photos, 220 km 2.

16 km
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1m contours created  from the stereo WorldView -2 
satellite elevation mapping.
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Seismic receivers were Geospace Seismic Recorders. 
These seismic receivers include GPS antennas.  They 
record their locations to within about 2m in X and Y 
and 3m in elevation.
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Seismic sources were vibroseis trucks
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Seismic source locations were determined by GPS 
antennas mounted on the vibroseis trucks .  These 
locations are usually  accurate to better than 10cm 
in X, Y and Z.

GPS Antenna
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Shotpoints on 50m grid, except on steep slopes
Receiver points on 50m by 450m grid

Shotpoints omitted 
on steep slopes


