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DEM Extraction from KOMPSAT-1 EOC Stereo Images and Accuracy Assessment
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Abstract : We carried out accuracy assessment for DEM extraction from the KOMPSAT-1 EOC
stereo images over Daejeon and Nonsan in Korea. DEM generation divided into two parts. One is camera
modeling and the other stereo matching. We used Orun & Natarajan’s(1994) model and Gupta &
Hartley’s(1997) model in the camera modeling step and checked the possibility using Orun & Natarajan
and Gupta & Hartley’s models in EOC stereo pairs.

For stereo matching, we used an algorithms developed in-house for SPOT images and showed that this
algorithm could work with EOC images. Using these algorithms, DEMs were successfully generated from
EOC images. The comparison of DEM from EOC Images with a DEM from SPOT Images showed that
EOC could be used for high-accuracy DEM generation.
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Table 1. Characteristics of stereo pairs used for experiments.
Sensor KOMPSAT-1 EOC SPOT
Area Dagjeon Nonsan Daejeon und Nonsan
Acquisition Date 9 March 2000(Left) 1 May 2000(Left) 15 Nov. 1997(Left)
1 March 2000(right) 28 April 2000(Right) 14 Oct. 1997(Right)
Tilt Angle 26°(Left) 19°(Left) 4.2°(Left)
(negative when tilt to the west) -4°(Right) - 12°(Right) -28.7°(Right)
Spatial Resolution 6.6m 10m
No of Pixels, Lines 2592, 2796 6000, 6000
Swath(Field of View) 17 km(1.42°) 60 km(4.13%)
No. of GCPs 30 25 21
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Fig. 1. Crosses in each image are the location of ground controf points. Note that the(printed) scales of the EOC
and SPOT images are not same. (a) EOC Daejeon, (b) EOC Nonsan, (c) SPOT.
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Fig. 2. Procedure of DEM extraction experiments.
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Table 2. Accuracy of camera models(root mean square errors(RMSE) in pixels).

Image EOC Daejeon(left) EOC Nonsan(left) SPOT(left)
Camera Model ON DLT ON DLT ON DLT
No of Model points Model | Check | Model | Check | Model | Check | Model | Check | Model | Check | Model | Check
RMSE | RMSE | RMSE | RMSE | RMSE | RMSE | RMSE | RMSE | RMSE | RMSE | RMSE | RMSE
8 04 09 064 | 354 | 036 | 073 | 046 | 077 | 0.08 | 053 | 032 | 081
9 039 { 092 | 079 | 133 | 036 | 075 | 047 | 076 | 0.13 | 055 | 033 | 0.67
10 054 | 08 | 085 | 148 | 039 | 074 | 049 | 066 | 017 | 057 | 033 | 0.67
1 061 | 083 { 090 | 116 | 042 | 071 | 048 | 068 | 027 | 054 | 034 0.6
12 061 | 083 | 086 | 125 | 048 | 066 | 049 | 068 | 028 | 057 | 033 | 064
13 066 | 0.81 | 083 | 146 | 046 | 0.69 05 069 | 028 | 059 | 032 | 068
14 065 | 083 | 085 | 141 | 048 | 072 | 051 0.7 029 | 062 | 034 | 071
15 063 | 085 | 083 | 1.22 | 047 | 077 | 049 | 074 | 032 | 057 | 038 | 066
16 063 ) 08 | 080 | 102 | 048 | 077 | 048 | 078 | 034 | 054 | 041 | 061
17 064 | 088 | 079 | 1.07 | 049 | 076 | 049 0.8 034 | 055 04 | 068
18 065 | 093 | 078 | 1.12 | 049 | 079 | 049 | 082 | 037 | 046 | 041 | 072
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Table 3. Accuracy of absolute orientation.

Image EOC Daejeon EOC Nonsan SPOT
Camera Model ON DLT ON DLT ON DLT
Horizontal accuracy(RMS error) 4.24m 5.14m 2.84m 32lm 3.56m 3.18m
Vertical accuracy(RMS error) 497m 6.37m 2.39m 221m 9.51m 4.94m
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gl e AL FYsT A4 NEHY  on E OH €02 FVH ) dawe ¥
AAAEES Al 2ol g AARBE 5 Aok olAE BYS 2 G 2dlHL 3
Adelz 44 228 AHES Wae AFe] 9 27le) AW
o 2 2% BOCH4 2 SPOTHACIN B5 4 £ AgIAE APl 2Y A0S AV
B FHOA} 194 HE DAL HAY  FE hro] shbe ARAAol P4¥ed A
o o] EOC“%‘Ql space intersection®] ONEg AZHe ZAsATE 1 A% ONEdel 7]91% A
7 DLTEE S AHE 5 &S EAED FETE DLTEYS ol &3 A £=7F %
Table 34 Ao Bold AL SPOTHA o SPOT# EOC7HY] A¥&TolE & Ao)7t
o} 4% ONEYe] A% Hr} DLTRY S A& 2 B398 & A
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Table 4. Stereo matching results and DEM accuracy from each stereo pairs.

Sensor KOMPSAT-1 EOC SFOT
Area Daejeon Nonsan Dagjeon and Nonsan
DEM Extraction Method | ON-EpiMatch |DLT-EpiMatch; ON-EpiMatch |DLT-EpiMatch| ON-EpiMatch |DLT-EpiMatch
No. of Match Points 281,977 286,114 562,442 527,347 3,225,046 2,961,520
Match Speed(msec/point) 1.03msec 0.924msec 1.05msec 0.982msec 1.09msec 1.04msec
DEM Average Error -0.55m 0.31m 2.38m 2.62m -1.28m -5.78m
DEM RMS. Error 12.85m 12.08m 8.82m 9.86m 31.99m 38.88m
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Fig. 3. DEMs generated from each stereo matching for each test area. (a) DEM from EOC Dagjeon by ON-EpiMatch,
(b) DEM from EOC Daejeon by DLT- EpiMatch, (c) DEM from EOC Nonsan by ON- EpiMatch, (d) DEM from
EOC Nonsan by DLT- EpiMatch, (e) DEM from SPOT by ON- EpiMatch, (f) DEM from SPOT by DLT- EpiMatch.
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