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DEM Generation from Kompsat-2 Images and Accuracy Comparison by Using
Common Software

Sooahm Rhee, Jachoon Jeong, and Taejung Kim '

Image Engineering lab, Inha University

Abstract : Research of accurate DEM generation using images of Kompsat-2 is not enough. This
paper focused on generation of accurate Kompsat-2 DEM and comparison with DEM from common
software like PCI Geomatica and ENVI. For Kompsat-2 DEM generation, we applied orbit-attitude
sensor modeling technique and matching method based on epipolarity and image geometry. The
comparison of performance with each commercial programs made a qualitative experiment through
naked eyes and a quantitative experiment with USGS DTED. The accuracy was judged by the average
absolute error and RMS error with DTED. The result of comparison experiment, we could confirm that
the method used in the experiment showed much better performance than DEM made from other
commercial programs in most of images.
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Fig. 1. Kompsat-2 strip images (Damyang).
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Table 2. The property of DTED level 2 (NIMA, 2000)
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Table 3. Sensor model accuracy of Kompsat-2 image

. Left Image Right Image
Scene 62 Modeling Method XRMSE ; Y RMSE X RMSE = YRMSE
RFM 1.85 498 1.10 2.70
Pa Toutin’s Model 091 0.70 0.66 0.64
MakeDEM 0OAl 095 074 0.73 0.70
 Scene 63 Modeling Method Left Image Right Image
X RMSE Y RMSE X RMSE
RFM 1.66 0.87 1.87
Pl Toutin’s Model 124 0.83 129
MakeDEM 0OAl 1.32 0.83 0.79
Scene 64 Modeling Method Left Image Right Imay
X RMSE Y RMSE XRMSE
RFM 1.07 572 034
Pa Toutin’s Model 0.54 0.75 0.50
MakeDEM 0OAl 046 0.84 038
~-Scene 65 Modeling Method Left Lmage Right
X RMSE Y RMSE X RMSE
RFM 1.64 598 1.18
ba Toutin’s Model 0.38 093 0.66
MakeDEM 0Al 032 0.96 0.10

normalized cross—correlation W& AREE}G O
1t 9, 1999), AFS-H 412 4] ()3} 2,
2(LR)- (XLYXR)/n
(ALY - CL)YHn)(X(R)? - (ZR)/n)

o] Aol A Lk R v]al
P9 e n A g Hg}% g
45 ey, 548 $5to] 741&54 g2 10141 1
7HA e BEE 7HAA Hy, FAREE 19 7Y
o Ao RE Hdshs A AR AF
£l 0,308 AAsA}

PCI Geomaticaltt ENVI®} & 4~nE
HEe 5] A WA ojsEe} el Aze St
ofulEet GAolt Y] Ax7E A AE GAeZ of
& gAtol AtE £41 WA AL 5
e 5 Slrk= o] Sl PCIE F3to] AAH olln)
2ot AL ohee] 19t g

Kompsat—2%49] ¢ A% FARE Piloz o

Ao $431 2 A} B HE 4] 242 WS
wzo] ofulEe} 2l A2 FHEA wju o] o
v|Ze} Qe AL ufo) 25| f1elo] B 4 9}
(Kim, 2000). olof] & d-toflrle ofjmj&e} JAke Azt

o)

M

FUIO rﬁ

Fotel A=

2 71518k @

% 3ol 4arn ojoizet F42 A
S AR BT, o] A1) - A
Hlolele] 3y giol ol 7153t olsiEet G4e A
A5p] SIgt AZRS B 4 QlERe Fol el

e 8l 55 Gl osas 14 dob 43

o) ofulBet 349

el Ay

2 o

N

)

R

ox

2

olfr

o 4» 18

o M o
)
2
e

il
r’l
c
Ot
ol
rir
429
i‘i ‘
U ru[o o
~
= &
1)
=2
lo
A
N
ot
©
o
fu
i,
of
518



DEM Generation from Kompsat-2 images and Accuracy Comparison by Using Common Software

Table 4. Number of match success points 7t DEM2 3tAAY 8 7-10m 9] TS 7HA %

Scene ID Match success Failure 2 AL AFEHY e 7 AZE Y o]ol|A
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Z¥zke] 22 PG AMESlo} DEMS AJ&) Hgte (Scene 62,63,64,65) 1839 x 1547

1894 X 1559

o, 717kl 4AkS ol g3to] Azte DEMS Fig. 33t

Fig. 4. (a) DTED, (b) PCI-RFM, {c) PCI-Toutin's Model,
Fig. 3. Kompsat-2 DEM result (MakeDEM). (d) ENVI, (e) MakeDEM.
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Table 6. Accuracy of DEM from Kompsat-2 image

Scene 62

Modeling Method €126n35 e127n35
Abs Averaie Error - 222;3
RM - .
e Abs A E 202818
. Toutin’s Model s Average Error - .
RMS - 39.6900
MakeDEM 0Al Abs Average Error - 18.6026
RMS - 280851
ENVI REM Abs Average Error - 324774
RMS - 740879
Scene 63 Modeling Method e126n35 el27n35
REM Abs Average Error 32.7734 377544
PO RMS 34.1814 39.4907
Toutin’s Model Abs Average Error 12.5041 141154
RMS 17.5302 183776
MakeDEM OAl Abs Average Error 11.8406 15.0917
RMS 15.8505 19.1800
ENVI REM Abs Average Error 229548 18.5828
RMS 45.1748 30.7129
Scene 64 Modeling Method €126n35 el27n35
REM Abs Average Error 38.5330 39.8355
PCI RMS 394184 40.6411
Toutin’s Model Abs Average Error 20.9955 233902
RMS 293424 29.7297
MakeDEM OAl Abs Average Error 20.0090 21.8695
RMS 247133 27.3031
1 20.
ENVI REM Abs Average Error 17.1956 8914
RMS 20.5411 32.3621
Scene 65 Modeling Method ¢126n35 el27n35
REM Abs Average Error 441497 -
RMS 80.4604 -
kc Abs A E 162179
Toutin’s Model S Averago Bror - .
RMS 41.5717 -
MakeDEM 0Al Abs Average Error 13.2951 -
RMS 172332 -
ENVI REM Abs Average Error 36.9972 -
RMS 794912
5 A= T2 ot BAF DTEDYY] HjnE EoF ek B
on TSI o] AT AU B9 o2 nap
B o)M= Kompsat—2 GAE o143t DEM A A gAY} nbR7 A 2 Kompsat—2 B/ o183 A
A2 o) HHeke A A4 RO OAl s D AF A4l TS BT 4 g, 4 2
ojmlZal T 9jAe] 7|5 ARE o]gs iy 3 A& DEMO| PCI Geomatica, ENVISH Z-& A
RIS Mg on o|gA Atel DEMO] A8 ZEIWE o8¢ DEMEL Bg AU 199 &
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