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Estimating Accuracy of 3-D Models of SPOT Imagery
Based on Changes of Number of GCPs
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Abstract

There is various kinds cause that influence to created DEM and orthoimage using stereo satellite images.
Specially, research about effect that GCP number gives to accuracy of DEM, orthoimage and modeling may
have to be gone ahead. Therefore, this research increases GCP number by 5 to 30 and created each modeling,
DEM and orthoimage using SPOT panchromatic images that resolution is 10m by digital image processing method.
Accuracy assessment did by orthoimage using 20 check point. As a result, GCP number between 10~30 modeling
RMSE is 1pixel low appear. Horizontal - vertical error that use orthoimage looked tendency that decrease GCP
number increases, and confirmed by the most economical in GCP number 10~15. Also, analyze correlation of
GCP number and orthoimage position accuracy and presented improvement plan and research task hereafter.
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# 2. SPOT QAo RIS HAM=E Uy

_| BE A H(pixel) 5 YYHZ(pixel)
Hes
X y X y
1 1350.507 | 371.657 708.262 467.139
2 2917.101 | 325.150 | 2251363 | 255.432
3 4459.533 | 333540 | 3832255 97.145
4 5765354 | 546.669 | 5231.698 | 166.064
5 5787.524 | 2341.066 | 5371.313 1949.87
6 | 4423.078 | 2468442 | 3939.557 | 2225912
7 | 3078545 | 2370490 | 2553.567 | 2274.672
8 1012612 | 2381.490 | 517.337 2505.65
9 1111.480 | 4052240 | 725.184 | 4162.443
10 | 2264.648 | 4094.038 | 1855.012 | 4080.465
11 | 4093214 | 4431540 | 3735132 | 4219.794
12 | 5824232 | 4015744 | 5536.063 | 3614.639
13 | 5879254 | 5752458 | 5727.607 | 5336.052
14 | 4865853 | 5871.133 | 4648983 | 5567.106
15 | 2140291 | 628.741 1499.239 | 640.696
H 3. GPS &% EH HE YR
— #B&H9) UTM JHH(m)
X Y z

1 293033.734 4114703.544 8.90
2 310866.476 4109497.283 21.80
3 328951.434 4104801.980 30.70
4 345141,749 4102729.677 39.10
5 350812.114 4119814.213 173.50
6 335008.686 4125302.824 74.30
7 318983.274 4128541.348 30.70
8 295360.758 4134925.104 5.10
9 301572.098 4150618.199 17.70
10 314835.019 4147521.441 53.10
11 337136314 4145119.843 59.30
12 356405.116 4135691.001 110,90
13 362412.770 4152089.558 271,70
14 350661.443 4156437.198 22.10
15 302865.612 4114778223 10.90

24 71512 ¥ A" GCOPHiX]
Heoniy g5 42 w2 Vs d5e = FoarE HAo] ks, v AlgA e Fest

Fata Qch. olst o] Fa WAL YAMAY T,

[ He o E

|

[ NEE % BRH &F

I

M2 a8

)
)
esen )
J
)
)

a2 6. THAIE Gepliil

A7 AT AT QA UF Alxeh A= 93] B

T FEY Are APIETE §Y B0l Basi

A W £ Welet A TE, df7] WAL BdECIH 2 A% 71EH0E gt SERA BEHA|T, 718k
A ASH AT 3 viATH der TR & 5 ok - A AR VIS 3 HEAIL A FHIEA Abolof

- 64 -



hEEE AL s AL L A 712" Aol
& Fsr GAolAY g so) G} 11 g A
9 A HARE dAske oz aokd 4= gle, A
#Huo| AAE e HAEAY A= 59 Tt e
Aol gt olsfiet dAo] Hasict

& dFolMe - ¢ G 2dyA] UTM REAE
AhgEHR. L AE A UTM 5220 &3t} 19 62
A1 M N E Yebdzioldh

344 ¥

3.1 SAEDDY AN
E AgoA] £ETRUS WAEY] Ysids WX
AMg3M= SPOT G4l thate] djoje] HEAIY] 942} &
A, & R EHY aLE ALlstoiof 3ick o] F fate] ¥

O8 8. giAH =XEn2H

5 247198 ASlth MERgol el glel
o A7} 0] e Bk FAAe) U ANBGFAC] B
A aiAe] QIEHe BHRANE TR0 o] HAAF
ol ofsto 7t Yol eREP R4S FAO] FoHe A
STk, 1991) SAETLYS A7) A
G40 2} Shbo] HEE AHHE X, Y, 25 Yotk e,
o2 $istel WA TSl YARY AlolA FAWES 3=
Aol Aysolof Sk

GCP 20 DEM

GC 30 DEM ’
38 10 MHOIN M4E SAEDLY

- 65 -



Al AR SISAE SXETE o] Bas)
o, AT ANE olgstel SAETRYL A=Y >
otk FAETRDE FHSH PAL Auroz
¥ X Ene A2y S EnRde] gk

Pod SNETRDE Aol ool LES EHSE
= FyElo] glom, LEghe o g3t Sue] Aoz
28 5 vk

N7rg SARTBYL o dad XY WS
o A W2 FAE P FRVTHEARY,
1996) 13 99l STt A\ ool tha) A% S EREY
3 g2 SARTRDS ek,

Gl ofgr AR ARl FHE Aol
7 REEo] ety o)A ARhE HEL 3%
A HEE AURE 4 ok A4t AnS e Y Ay
ol B2 BEch o] A2F ol83tel HAGA
ARg SARTRDS AT B AN 4]
2445 10~3077H sTAR SelvheA 25 sAhe
SARTEDS Axksiach

32 FAMAY 4y

AJ71E8E o187 715 HALS 7| BA o= FolA
o] Aol gk 71staha wigabygolct. of2i%t 7|5t A
& vl FETE Ao g Fake] HAo) A T 4
ATk 3, wi HEE A 2ol E THAlE Aol Hit
G AFol 5t o] FAIZ 4= gli= 2712 Yeht
o} ol 914 Al B Aol 7|2 o R dIH
A& 7P wigolth &, AlA 9l AshRE Aoljt Be
A G2 AR SR 2377 ofd, ot SolA B
AR Aol k. ofoll met i dA o] e Xfol= 23
o GolA= BH YA 9] Aoz A YERA Hrt 0]e}
22 AJAeE WA= FAUY 71 d5e 2
St IS BAF BAol=tsi, BAE & A 94
ot ¥k BAIFALS ] sl 99, 3A
o 299 A7, A FURY Fo| 2LV WRsit) ofF
T ARE dYsta wAvEHATEE Bt 948
ZpAof) %t 2 2P 7] 5ol o S HAT
FAU AT S G2 QY ko] AR,
)& A 3HA2AE o83t At +BAEX,
)& ARt o714, Z3S 4R Yo 7gsteiof
k. oA ANE 232 sABIRERRE PR A
9 2zk& tAEt & 9 FAlol 77 RS AL

&4 gk B0 73k SN END Y2 A3
of AALSHE ZZk] Walgo] 0of 77191 ) i) 471
o et 9Ixekm BUY 4 Ik o3 HSE 3%
AR G shiot 1112 TheEA OB G
g 71%e Fote] MY shagto @ PAGY A2 8t
A5 AAY 5 Ytk T 1. SXPEHSST 34

£ 73lEkEes Jehd 2ol

T3 11 AL JIsters B

PSS IE:
NaNEREY

XA Y

UMM S

SANENLLHY

e—————{E%EEE%EQ
h————%::égE%N
INSSYY

O 12, JAEY HE BEE

- 66 -



GCP 10 HAIAHN
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No | GCP+ |}t

X Y zZ
1 o | B | 0876 | 0869 | 0926
ozl | 0835 | 0743 | 0.897
) s Hz2ga | 0793 | 0725 | 0889
ozaak | 0699 | 0674 | 0825
\ 0 H2QAr | 0657 | 0663 | 0735
Szaak | 0621 | 0625 | 0757
] ’s HEd | 0635 | 0635 | 0.688
ozaab | 0642 | 0601 | 0764
S o g | 0598 | 0501 | 0.648

oz | 0562 | 0368 | 0639
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A71EH X(m) Y(m) Z(m)
10 18.326 19.245 30.245
15 17.995 17.138 28.325
20 17.587 16.446 26.864
25 16.349 15.735 25.167
30 15.998 14.259 25.023
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107 1578 | 2078 | 2578 | 3074 1074 1574 207) 257} 307
A0 X e P
qgext 18.791 | 17.572 | 17.126 | 16.045 | 15.153 E, t 30.245 | 28.325 | 26.864 | 25.167 | 25.023
(o m) (0, m)
90%415] 90%415]
s 40.325 | 37.709 | 36.538 | 34.432 | 32.519 o 49.750 | 46.592 | 44.188 | 41.397 | 41.160
HH 22Hm) ¥ 22Km) '
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