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Abstract

In this study, we investigate the feasibility of modeling entire image strips that has been acquired from the same
orbital segments, We tested sensor models based on satellite orbit and attitude with different sets(Typel ~ Typed) of
unknowns, We checked the accuracy of orbit modeling by establishing sensor models of one scene using control points
extracted from the scene and by applying the models to adjacent scenes within the same orbital segments. Results indi-
cated that modeling of individual scenes with 1st or 2nd order unknowns was recommended. We tested the accuracy of
ground control points, digital map using the HIST-DPW (Hanjin Information Sytems & Telecommunication Digital
Photogrammetric Workstation) As a result, we showed that the orbit-based sensor model is a suitable sensor model for
making 1/25,000 digital map.
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-

A B ARAER A4S H 9ol tha i, Aol E4uict E%l%ékt- o] 2t B3 A44%
AT GEAAAY 2l 9 %'ﬂif: Agol BlAgl, HHLR IRA BE mof BhE= A
ARpL}, Rdlg) mdlo) °l4§7<1@1°ﬂ A0} 917 @abol) st At 0}1‘ wlu)gt Abeo]c}, At SPOT-5
HEGEE ol 88 A EARE BAstE A7t Soluba ginh SPOT-5 94 AAL Z7Hsjara ol
2.5m= 1/5,000004 1/20,000 =2 A= A#to] 7Rt 7122] SPOT-S YA FA2| AT #4e iy
SAAE T)uto g iy o) mdEe] uho] wpE Aslng B A3} o)oj ) whelA
B Aol A= SPOT-5 AH[H© 214 %Ak tﬂv% HAm ke d 88 gasle YHYAIE EFF SPOT-5 9
A A8=g Ao A= el off 7h7) fAAS XeElshe *MEE“ W Ag=
7} 2 zdy e s 9o Axan JEAL ol Rty x]gr&}sz—‘a« el 2&she ol o
Fotod A k7] Aol A AAANE Sastn YAAE Boto] AAFT7IEH, EEM Et*‘«l 1] A

’r- lZlE Az e Basan

s

el 1 SPOT-5 A9, A=rItted, 4:x)=87)

1. A B At 7]wko) 7h4:28) =
4

1o

She Wl YA

i

1 IMJXVP 3 - *Pﬁﬁ%/\li‘%%ﬂi’% ALY - SRR EFAT) GIS71&

2)H3d

- SAHHEAZ) GIS7) & AT A TY(E-mail:dikim@hist.co.kr)

3) sl - FEParAL . %%Z]ﬂé,ﬁi J J«ﬂ“”z, 1L AFRHE-mail leebug@korea kr)
4 v AR RE) darolAl - ASAT-Y 28R ek Aty

! A B
TUHEART AFEHD ‘ilﬁ’r. SUHEARS
=3 d

A AAHE-mail:gjwe@hist.co.kr)



A AE dRtH o8 F7head=lo] g-galzle| v]g)
¥ 0]3 IKONOS, QuickBird, OrbView-3,
SPOT-59F 7+~ 9jAJo] 7RerE] WA 60cm~2.5mo] it
W= A4S FAEsHs Aol 75t St o]
of wet Y3 BEE o188t I RARE PAlske
A7 Foluha glen B3], 1/5,000~1/20,000 22X 2]
& Azto] 75k SPOT-5 94 gA4to] wol o]-&xlat 9}
THeERE BY 43,2003 ; ZEXZHHEY 2006).
PRAANZAGA] GFARNEZHFE ol st A AT
ARLS] 243 YYPER FRAES AFshe Yo
AA= o] QI ARzlY] HHER WY gloje o] Aitw
7t A =lo] Qlont, YRS ol83he Aol of
A Aget =gy Yol LR Aol Aat
= AZo] mu|gt Aejolt,
weba] B o)A SPOT-5 94 H=rut
AMEdgg Agst RAE3|AFA AHH
AAE FRslL, o]F Eslo] SPOT-5 AE7)¥HIAR
dg o] AR E ASoHs A& BH o= 3t
olF 18 thE L IAR 43§ I |
3
=

ok

jiacs

# Ago] A-8-d dlolE 2 2004 e 2006 7}A]
28] AR Fo) gk SPOT-594Q G4 A AF71474,
A

FAAEE S 22T AAV|ERE o) &et
AZZRNHAIAR DS §3lo] AHE ARAE 3]
E217) oAl st thro g of& AmriukAl
AEA | A detrebd owo] tiste] 423
=37 AIA AelA ARTIER S Az s,
2dv wd Q7Y A= fste, A&
ool FHe T3 A=) diste] A=7let AL A4
By JE=g At

2. MUHT U 0|2 thZ

2.1 HdAR

ol A= AR sl v el RPC(rational polyno-
mial coefficient)E ©]-&3 24 H(Fraser at el,, 2002;
Grodecki and Dial, 2003 ; Noguchi and Fraser, 2004), 3D o}
¥ H¥K(Hanley et al., 2002 ; Fraser and Yamakawa, 2004)
ol an, ofF Wy £ BEZo] F1 Y49

H =7t A8k IKONOS, QUICKBIRD 53 Zh-2 2149
83 Qltt, E3F FHEE Y ofuEe 2
(epipolar line)oll ti$l ¢1-(Kim, 2000 ; Habib et al., 2005a,
2005b)2t W §HE 5= RS o] 83 AF HY A
TH{Habib et al,, 2003 ; Habib and Al-Ruzoug, 2005) 58 <
TaFof e},

oA E B4 Mmoo digt A7t &
o] o]Foj 3L g}, AHR(20060 A=A ED
< 0|43 SPOT 94 A=EYE Hos o] g7t
ATE Yokl EF SPOT /g GAllAe] -
3|Azt Bl H=-AAZ 2l BlaE 53k f=
Zifted g o] e g HE5ch,

o]#%(2006)2 A471ED §lo] I AAHEE
& 97] $J8ke] SPOT FA4HS E2]2 AA R A=
Itz del Agste] g ils st Y
AA oA Uabs v)x) 2] utE Zike] 2o
& 3A vehdR gAg Aerdy 3 Ao niA|
4 23T AL A9 WAyl et ohFRt A
uebeS BTk

FEE (2009 =7 AMREE 0§37 SPOT-5
HGR Y% 94H9) 329 $x1274 Agmo] dizt H8&
S L

N

SEX SR YA008)NA = HA HATEs AH
£ tfste] SPOT-5 HHFYES o182 +2|A

= AR ARLE At

2.2 SPOT-5 H=7[|8HOrbit Attitude)
MM E

2002 3¢of WAME SPOT-S&= il 914944
E£2 B o2 3= HRG(High Resolution Geometry) Al
A 2tiet A GAEES BEX 2R st HRS(High
Resolution Stereoscopic)Al A}, 248l gt YJRAHE=E
FAFAIZ] VEGETA- TION-2 A& 53| chofala &4
g Aot 4RE Y5 £ v} SPOT-59 F2Heit
T 2.5mol i 9 Zo|(60km) "S- Wi EAIE 3
Az ki A S At # 7HE 2dse A
o] Exjolct,

Arr|grde Aol A4 Az 24, A4
=2] ARE o] g3t Amr|NiREL =St ¥
AR, YRR 71EE A A A 2 F
3 RdRE sk Wier ¥ A¥Y 7
SHsHA BHEIE 7ot Fmrivel FUAA 2



A= 2d-S 0]-83F SPOT-5 HGR YA gA4ke] 331 9121 2% Agz H7}

i

=

1S oA ohefst gt E o) Abgkalo] &3
o AIZEe] vk mE st Wt FARRE Walo s &
HLQJ A GANA Zzhe) FAbA ) digt 18749) 9%
8 2(8X0, 8X1, 8%, 6Y1, 8Y2, 820, 621, 822, Sun, S, S,
¢o O¢1, 8¢, Sv, Gk, Sk2)F 817] YI8he Thgo) FAZ

il

rok

ITM

42 ol gait,

z X - X4 X—Xg

Y=AR|Y Yy |=AR R | Y- Y5 ()
z Z —Zg Z—2Zg

A7IN, x5, ¥s, Ze= 9199 9IA, @, ¥, 2+ SCS
FHEANA AT, RS HA JHYL2 Ao PR,
& L BE FH(R=RR)E EHM, B2 $49 AA
Y B2 Avly HYZ A ECEF(Earth-Centered

Earth- Fmed)#ﬁﬂ]'l X223 728 HE HHEA =
2 A B Aol 20| Y4o] TR
= XMAI HEAE A7 Yoot

HEEGL GANA el dist W] A7)9
ke AWSHe BoR SdEy 2UAY, 94 =

= a8 076w, =T
A delsle] Hrg o] §ste] SCS HE A (Screen
Coordinate System)2] x| ¢, 2 & AAtsle o=
I A g a P

’
T
’
Y
'
z

8

:RT

@

N

AZVA, @, ¥, zi= SCSHIA NN FAaFtHo|n
o, y, 7 SLCS HiA oA J4HE, R, = SLCS
HEA S SCS HuA 2 FHshe Yot

38 1. SLCS Zt&A|

Mok

Image Frame

a3 2, FAofMel FCS FHEA

s 949 AA(x, v, 2)% AAYY RS
Asshs M2l 3ol 149 9121 ofef Aol <l
AR, B B B AR

x| [ (0 AX
Y|=| Y +as=RT 0 |+ |aY 3)
Zi % Ds| 1Az

A7IA, X, Y, 7+ BEF 944 A FHE, X
Y, L= H*H A= 7 HeE of-8-3te A4be H*:J
o] A, as= 149 HZI HHA(ax, ay, az]), BE
Ryl py= AFFAANA 91489 FHLA()
7HA| €] Al olet,

3. &% HiolH 7=

1. AEololElQt |

Sa3t7] 9l3kol SPOT-S 91494, A47]
A%, HIST-DPWE AM2351¢ic}h W], SPOT-
NG A= AT F4E Sistel sujd
BEE AGAGOH, AP FHI FAAE FH, @
Wt w9 olHTHY ATE P4E AAE AR
A e Aes mde] § BUS Z5te] 5 L0v)
(GRS AT 2 BEE AR QHRE] £

P.u
IS
i’;

531




FaREA|, A 278 4 5%

E 1. SPOT-5 MM x
7 e NIELHE
AT 2.5m
3y S
HYE | 12kmx12km
gAdnx ok 800km
AL = 8bits
A ek At A
2 A17] | 20041 ~2006
1/25,00023 2=2| 2| Z o]t}

SPOT-5 #Hl=7INHAA Ed = o] AP Hashr] ¢
3lo] HIST-DPW 42| AL ZHA AR AL},
HIST-DPW= SAHEFAIGF)NA 20060 58 7d-g
AlAFste] 2007 ' HEA 2P E Y] SRAH ST
2Fe 2 QlF b2 AR A PmrHd gy
= AlFshedl, Ad7IEAT A7 JAREE
o]-g3to] SPOT-5%9/4-& UAABF 2=}t 2 43
A& AL E A5l Ao| 7hs3ht,

“dledlole TAT YUY

8 3, HIST-DPW $X|AFRIEEA|AH

3.2, AHIEH YA

2HE 2 AAAIE +=Y3hr] 5t
I 22 Hlolg7t H st & 29 7}

SPOT-5 YA F4=S 2HHL UAAB YA

I, 71=H

ZAAEol digt 23129} Roll, Pitch, Yawo) sl
=g S FAAAFoIoF glr}, SPOT-5 $14 %
A FIARS EE] AAFgo] ohy FARE G o]
o E3 BAEYS 4wt 3 & Aol i b=

532

I 2. A2 UxAl GlolE

YUHIAl CllolE LK

olo

= ] w0 [+

AFe] Z¥jo] WebaA Hek, Wb GAHe] FHe X
e Yol 2h2h AV HER QANE Sud
w S2of tiste] Zhzre] QJAbel AgHALH w3, 3
Aol Tt 22 BN H, 93 G AE A
#steict

4. SPOT-5 HIZ7[dt MM=HE Hetr: HIt
4.1 TEO[EY HE7|H MMBHY FEE
A=o)uE AABERS 18749 stz 2AE ol

slom wetueh Wat AREAS Tt FIwo]

A A Bt webd skeeErg AATIEe

REHEg Assidnt seble & 39 2L 47

Typeo.2 23shelch

I 3. Typed m7iH-2
Et & of 7 H £
Position bias, drift, acceleration : attitude bias
<Type 1>
Xy @y, by5 Y, @y, by, Zy, a3, by, B, Py ¥y
Position bias, drift, acceleration : Yaw bias, drift,
<Type 2> | acceleration
Koy @y by, Yo 0, boy Zpy @y b3y W 0, by
Position bias, drift, acceleration
<Type 3>
X @y byy Yoo @, by 2 0, by
Position bias, Attitude bias
<Type 4>
X Yo Zpy By P ¥

<E}U1>Z X|7bo)| whe} 9444 9] ALA|¢t 3 [ S H
2 AAS o), <Ep2>= A7k mhel 449 A1A
2}, Yaw 3] AHZS B4R A5 Aol <ElRl3>+ 3]
M2 A2 E31,) A7t I-E $149 AR HeR



A=71EE 298 o]-83F SPOT-5 HGR LA HAH] 32k

S Mpz AT Aol 47k ERlol of

H 4, EIE ASTMMNSEEY BEE(Een)

<Type 1> | <Type 2> | <Type 3> | <Type 4>
XY | X|]Y |  X|Y | XY

Type

ZEAE A1 0.53 | 0.96 |0.59 | 0.98 | 0.62 | 6.41 | 0.89 | 6.97
RMSE [0.761.20/0.81 |1.20{0.82 {720 | 1.14 | 1.22

<Type 1>0] 47]9] BIQ) & 7P¢ =2 A= E vet
S <Type 2>9} <Type 4>2] Z 2%
WO, <Type 3-8 YHFOR 2 0312 7L 9)

O 0 o A o
a = E'T*IJ‘\E]’

4.2 £S5 X7IEH HeE
PAZEI A 2ElE 0 QAN SRS, A
Aol A AN7IE ] e 3 MRS )
H &l 1 gseg
24 3 ulid 7o) gol

ol AHgBE. 1Y 5t A

=
Mark)& AHol| A3} Al7]3= Z+¢d(on the ground)S 5}
7] 12 907 APl oigt A
Zol Aot 4.9m, EEHAE 2.13m= UERGo

S5 AIIEE A ZIEDLRD

A

ZHE)

E|AZTH| ZHEH| ZHXME | RMSE

=TS
T ZHm) | XKm) | Z(m) ; (m)

8 90 0.0 4.90 1.78 2.13

st

e
i

=

14

o
o
o

7

°|£1/25,00053] x| A A 2p 7)ol Aokt AvE v
ERAAEHGE 6 =),

H 6. 125000 X| X| =X =7 | &

B 14 50m
FFHR X34 :3.0m
<A D 1.5m
HAR 2}
¥ 10.0m
Aozt | EH :50m
S34 0 2.5m

4.3 YMA| 2ET mY Q1Y FHeix

AREde Aat A71EHe) eatgo] Abxle]
Auch AbzRle] oo B M8 AR d4fo] AR
Aot 2d ellMe o7t slEeat Yo o] &
Ao, AT IFFEL A7t - E Jo]7] o
Fof mgat mg abole] QI eAE ALY AT
£ Aot shelet,

S7RA] mEe] Q1 tiFA o] thate] HECIY =®
oF Zo] &eto & ghdo] Aol 7Hat 1587) HAR o
thste] 1T UAAE FHeACE B8 He A
T 3 73 o] Uehton] Hoiabs FHORE 1mo]
ol22fH= 1.23m o[ 2 Fof$irt. g HAlo] x| 4}
o] 2.5m¢l & ekstd o]

T
= o
2 Q7o) AT herdickal 8 2 gk,

St ofy

N

21 HMINEF | TR | TR | R | pvsE
W (U=s, E2) x4zt oz P ()
FEM S AE @ | m | m
X | 094 | 098 | 030 | 038
50 188 Y | 073 | 099 | 027 | 033
Z | 123 | 301 | 030 | 048

4.4 $AXE 5 Yo

1/25,000 22| 2| =2 o]-&3}e] SPOT-5 =7]uk AlA
mYo A8Eg A4stdnh S mlelA Seto
2 447t golat AR} £z 25T ThaiA] me
M SRS FHde] HEE Aotect

82 $AXES YA YA FHste] HHES
A4 Avtolct WA Hoj dmoly, EReAH-




SrEeyers||, A 278 A 53

2| BATEE | &% | O%F | 2R | puse
9 (s, =2) |mag Aoz B2 |0
20EE S B @ | ™ | @
X 3.06 3.12 0.61 0.86
5 257 Y 2.64 325 0.68 0.89
Z 3.06 3.87 0.65 0.95

Zoj 3.87m o, BEHA: B, 3L BF Im ojuf
= v gzshA vhebstth

5.2 B

2 AFolAl= SPOT-5 Y4 A7l diste] =7t
AAEAGS Hgato AHH L HAAE FEIH L
o, Ae7|eh o) gt gepdebd Jse A 5
=37 GAA A Ad71ER el didk =
4=, R 2 Q7Y AT e 2 3]
A $HE BT A A4y HA] g o = w7y
THAARd g s HF Hokrh, 18 olE
ol e 22 At =&8 4 9loh

AR, A=7SHAAMEEEe 4714] ElQle] utetw e}
% <Type 1> ®i= <Type 2>E o] A FHLA Im
O 2(X=0.76m, Y=1.20m) 7} %2 HAEL=E ERY
ek EA, A=A AS7IEEL] 2}
2.13moj o], 2| A =eto] 9|2 QA= HH 0.87m,
T 095mE 12500022 XA % A=H7|20) 389
;oo S0l =37 oA AHA) ojE mHoj
A= ARPZE HAEERA] ket A F3 SPOT-5 Al
7|HHAI A 2 o] 88t 1/25,00053 9] XA % A2}
o] 7FsshE o 4 ASTh AA, mEly} mdo] QlHe
A= X=0.33m, Y=0.35m, Z=0.45m= 8= A o) vt
AyB}A] &gkt

b A=z R de-E AMEE oo ghatuet
+ <Typel 1>0]t} <Typel 2>& AN ¢ 53t 2
=5 4L o o, Aurvt A Rdyga Age
UAAE B3+ 12500053 9] S = Azto] 715
TG 4k E 2 2o QIFHA X7} vt

ahA] 7] wiEof FEAE o183t FFidESFt
] A G ERTE o83t o A FA
o 2d&st= Ak 7Heoteet AbsHT}

o
©
ﬂ

(E Pos

534

TEX YA EY (2006), BRESKE X2IHETHEA
o AnETN

=SEAEGRY (2008), FZESXY X2|EERE H
Sl SHYHIOH 3 HES SHFE A

FEA AR (2006), £X|X|=2 ZHLH

ZIE7g (2006), SPOT 914 /ol Ao HA]-3| 87 wdl
T A=-AAZE 2de] B, rREYEEX|, &
3313, A 249, Al 12, pp. 47-55.

Ha< (2006), A=7|r=d2 o] 837k SPOT $14 =
293 e B4 SZXEIUELEEEX|, =7
B33 A 143, Al 4%, pp. 27-36.

283 (2009), H=7Igt 2®E 0|E8t SPOT-5
HGR x4l Xt ARIAY FE= It A4t
B HE ARG,

SER =Y 43 (2003, Hof ORI AEISRE, o
o] o FAl ol Z 2ot pp. 187-199.

Fraser, C. S., H. B. Hanley and T. Yamakawa (2002), Three-
dimensional geopositioning accuracy of IKONOS imagery,
photogrammetric record, Vol. 17, pp. 465-479.

Grodecki, J. and G. Dial (2003), Block adjustment of high-
resolution satellite images described by rational polynomi-
als, Photogrammetric Engineering and Remote Sensing,
Vol. 69, pp.59-68.

Fraser, C. S. and T. Yamakawa (2004), Insights into the affine
model for high-resolution satellite sensor orientation,
ISPRS Journal of Photogrammetry and Remote Sensing,
Vol. 58, pp. 275-288.

Hanley, H. B., T. Yamakawa and C. S. Fraser (2002), Sensor
orientation for high-resolution satellite imagery,
International Archives of Photogrammetry and Remote
Sensing, Vol. 34, pp. 69-75.

Habib, A., H. Lin, and M. Morgan (2003), Line-based modi-
fied iterated Hough transform for automatic single photo
resection, Photogrammetric Engineering and Remote
Sensing, Vol. 69, pp. 1351-1357.

(A< 2009. 8. 10, AAFU 2009. 8. 19, AAREE A 2009. 8. 31)



