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DEM Generation and Accuracy Comparison from Multiple Kompsat-2 Images

Sooahm Rhee , Jachoon Jeong, Taeyoon Lee, and Taejung Kim '

Image Engineering lab, Inha University

Abstract : Accurate DEM(Digital Elevation Model) generation using satellite images is an active
research topic. This paper focuses on generation of a DEM with multiple Kompsat-2 images. For DEM
generation, we applied an orbit-attitude sensor model and a RFM sensor model to stereo and multiple
Kompsat-2 images respectively. For matching, we used an object-space based matching method.
Through the result of this experiment, we could confirm that the sensor model from multiple images is
more accurate than the model from stereo images. Also DEM from multiple images gave much better
performance than DEM from stereo images.
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Fig. 2. Check GCPs distribution.
Table 1. Properties of Kompsat-2 Images used
Kompsat-2
Scene 1 Scene 2 Scene 3 Scene 4
Acquisition Date 10 May 2007 6 May 2008 3 Mar 2009 12 Apr 2009
Tilt angle -28407° 14.303° -13.709° -16.826°
Model GCPs 22 16 1 12
Check GCPs 15 15 15 15
Image resolution 1.195m 1.0275m 1027 m 1.063 m
Image corner coordinates
Upper Left Latitude 36.43064712° 36.43252464° 3645614623° 36.45665164°
Upper Left Longitude 127.22868068° 12729061339 127.28349593° 127.27073998"
Lower Right Latitude 36.32271078° 36.32131873° 36.35058940° 36.35010926°
Lower Right Longitude 127.49713255° 127.50105382° 12749818256 127.49307445°

—-53-—



Korean Journal of Remote Sensing, Vol.27, No.1, 2011

o] Gl FEAFTE MY w2 AN YdHRE
g5ata, o] F Aol HEE XD didste] 3
A e HRE FE £ oleH, ol i 5& %
3] DEM9] AJ2+g g2aah= H4jolct, & Aol A A
S8 A 37 719 A WAL FA FRIFEY
oA ot A2ske WAl o] WAl gt
3710l oA 33 A} THEe) HHE g
o] Bl 3 A (X, VA9 Eolghs #5357 ¢
X, Y s DRAT AR ZaE 9 A0 W
NAZ #gEh= (X, Y, 2014 A G4 TRy
A7) ABAE 7, ol A AT A
g we] gk Z 7t = A FE X, DoAY ol
o ARE, of B AH e FAF AY B o}
Yz} gl e 598t H&o] 7hsstd, o
GEY Aol 2zt datoll A AL ARASES
AL, ofE AHAS BtghE 3 o A
A% 7ol of AuAsel Hgto] Mool A
9] 7 7 AAZAHQ wolgto & A%t o) a2 o
SrARQl AT AT 2, A3 A 33 R

Eol 7hsstn, QAT ol Mo Bk §lo] vt
= DEMY] A#o} 7Hg sttt Aol i), ARASE
T317] 5t 4l HEE Zero mean normalized
cross—correlation HHolw, (0% €], 1999), A%
H A2 A (D3} At o] 2404 L, R H|ZE 9]
g FY FRAY Yrlghold, n AEE A%t ¥4 &
9] 7j=olet,

P AU W5 e

wol4e) FEEa)

A A R RAR e
o

2 o] GAelAY A

B 3R VIEHCR AT w7 AR

& AMgsIT, 718k A ARSI F o]
off aigshs JAFRILS AAtste) Hefshe Hajeln
2, Bolgte] gAS I3t Wit gz o] Aol &
23 aot} B AYoMe sehis 949 =
7h RolAE 13N WS S, AEE H A
Lol AL NE3Hth Kompsat—2 94843
DEM2] A|2HE 947 ©A7HE2 Im2 AAstgen] &
A Hele A getuiegae) BriREY] FAE
ol g3to] AXIRITE, B 4 OmollA AJ&sH]
Hd 300m7t A7) FEF DS,

4, AN 2EDE Y 23

2 droAe thE Kompsat—2 FACZEH
DEME AJAfsI7lof A|, obF Aol el AlA e
g gold) Kokl Table 2= TAE o} g3t
A 29 $AAAR gRE] oA 1 pixel A=
o YA oA UEE AT 4 Usith CAREH
RFM 299] v|nZy OA Edo] RFM Zglof uig]
I A= A S g 4 S8

M selS ol gsto] Aate 321 TR A%
S8 BA3517] YaiM 2% 3%, 489 gAe o 8%t

Y(LR)- (CLZR)/n 7+ 790 A OASE RFM 28-S 22} Agslo] A
L) - CLPIn TR - CRPIn D asn age 2 g8z S98 A9 e

Table 2. Single Sensor model accuracy

- Scenel Seene2: 1 Scene’
Model "OA RFM OA | R”'M | OA | RPM | s,
Col RMSE (Pixel) 1.080 0.985 0956 1.194 1066 1.167 0.723 0912
Row RMSE (Pixel) 1036 1177 0.805 0.832 0.654 0817 1251 1425
Magnitude (Pixel) 1497 1535 1250 1455 1251 1425 1.301 1.496
Table 3. Muitiple sensor model accuracy (based model : Scene 1 +Scene 2)
Image ID (Num. of Images) | Sceme 1+Scenc2(2) | Scene 1+Scene 2+Scene 3 (3) | |
Mokl | OA REM | ©OA | RIM
Horizontal RMSE (m) 1.83 1.73 140 134
Vertical RMSE (m) 133 in 1.38 155

54



DEM Generation and Accuracy Comparison from Mulfiple Kompsar-2 Images

Table 4. Multiple sensor model accuracy (based model : Scene 3 +Scene 4)

Image ID (Num. of Images) | Scene 4 + Scene 3(2) Scene 4+Scene 3+Scene 2 (3) | Scene 4+Scene 3+Scene 2+Scene 1 (4)
Model OA RFM 0OA RFM 0OA RFM
Horizontal RMSE (m) 533 3.80 1.30 1.25 139 129
Vertical RMSE (m) 16.57 12.31 2.36 226 141 1.57
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Fig. 3. DEMSs extracted from Kompsat-2 images.
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Table 5. DEM accuracy comparison on the number of images {OA)

Num. of Image (Image ID) Match Fail Max err{+) Max err(-) RMSE(m)
2 (Scene 1,2) 318702 40201 54.1058 -100.2815 12.0105
3 (Scene 1.23) 300514 60837 58.7246 -959578 11.2352
3(Scene 124) 313922 47279 50.3564 -92.2815 110366
4(Scene 1234) 306845 54356 584226 -95.0036 11.0190

Table 6. DEM accuracy comparison on the number of images (RFM)

Num. of Image (Image D) Match Fail Max err(+) Max err(-) RMSE(m)
2 (Scene 1,2) 318023 43178 56.9300 -96.2815 12.3540
3 (Scene 12,3) 298763 62438 57.7265 -96.2058 11.3479
3 (Scene 1,24) 312977 48224 56.8421 -94 2685 11.0940
4 (Scene 1234) 305702 55499 58.1818 -95.0036 109547
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