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Evaluation of The Image Segmentation Method for
DEM Generation of Satellite Imagery
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School of Civil, Urban & Geo-System Engineering, Seoul National University*
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Abstract : In this study, for efficient replacement of sensor modelling of high-resolution satellite
imagery, image segmentation method is applied to the test area of the SPOT-3 satellite imagery. After that,
a third-order polynomial model in the sectioned area is compared with the REM which is to the entire in
the test area. As results, plane error of the third-order polynomial model is lower(approximately 0.8m) than
that of RFM. On the other hand, height error of RFM is lower(approximately 1.0m).
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Table 1. Basic information of SPOT satefiite imagery.

Left image Right image
Sun azimuth 143° 55’ 133° 04
Sun elevation 71° 28’ 69° 04’
Incident angle 18° 34 13° 05
Level 1A
Altitude 832km
Image size 6000 x 6000 pixels
Resolution 10m
Coordinate system WGS84
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Fig. 1. Geometric correction image of the stereo pair and area for the DEM generation
(Image size: 1200 x 1200 pixels).
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Table 2. Error of the 3-D coordinates acquired by the
physical sensor modelling(unit; m).

RMSE X Y z
Control points 10.82 10.95 13.37
Check points 9.94 10.24 10.67
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Fig. 2. DEMs acquired from the physical sensor madel and the digital map.
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Fig. 3. Difference image of height values between DEM acquired
by the physical sensor model and the digital map.
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Fig. 4. Section of image coordinates and ground coordinates.
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Table 3. Fitting error of image coordinates calculated by the image segmentation.

(omit: pixel)
Image Left image . Right image .
coordinate Control point Check point Control point Check point
RMSE Max. RMSE Max. RMSE Max. RMSE Max.
Row 0.24 1.29 0.33 1.31 0.24 0.73 0.34 1.33
Column 0.06 031 0.08 0.32 0.05 0.27 0.07 0.26

Table 4. Fitting error of ground coordinates calculated Table 5. Fitting error of image and ground coordinates

by the image segmentation. (unit: m) calculated from the RFM.
Ground Control point Check point Image coordinate Left image Right image
coordinate| RMSE Max. RMSE Max. (unit: pixel) RMSE | Max. | RMSE | Max.
X 0.03 0.19 0.05 021 Row 030 | 252 | 032 | 216
Y 0.05 0.35 0.08 048 Column 011 | 064 | 008 | 047
Z 1.92 10.24 2.67 10.54 i
Grouzl: n;:tc:)cr)rrlc)hnate RMSE Max,
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(a) DEM by the RFM

{(b) DEM by the image segmentation
Fig. 5. DEMs obtained by geometry sensor models.
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(a) Difference image of the RFM

(b) Difference image of the image segmentation

Fig. 6. Difference image of height values between physical sensor model and geometry sensor models.
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