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An Integrated Geometric Model for Multi-source
Spaceborne Optical Imagery
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Abstract: Rational Polynomial Coefficients (RPC) parameters
and ephemeris parameters are two main types of orientation
parameters which provide as auxiliary data for satellite
images. This paper presents a conversation method for the
orientation parameters so the data can be easily used in Earth-
Centered Earth-Fixed (ECEF) coordinate system. We rebuild
RPC and collineariy equation in ECEF and integrate the two
geometric imaging equations to one positioning model by
combining adjustment for multi-source spaceborne optical
imagery. Several tests for 4 sensor images are given, and the
analyses for the model and its application are provided. The
proposed model can be widely available for different cases
where parameters of imagery orientation or sensor geometric

calibration are different.
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REBAE S 4 F R, 400k SPOT5-HRG
A8 .SPOT5-HRS B R . ZY3 =2 T ML 41
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Tab.1 Information on image data sets

wiatems  syoem S OIECEY IREAHC phmann s @S/ R KEEEE/m

SPOT5-HRG RPC 12 000X11 000 2.5X2.5 6 98.6, 28.3 1600~4800
SPOT5-HRS =450 9 866X 11 370 5.0X10.0 6

ZY3 RPC 24 515X24 575 2.1X2.1 20 116.1, 40.1 30~1 000
ALOS-PRISM =354) 14 49616 000 2.5X2.5 14

% 2 Z7Y-3 #0 SPOT5-HRG %1% ECEF fh RPC ¥ ##HEE

Tab.2 RPC translation accuracy of ZY-3 and SPOT5-HRG in ECEF 104K
ZY3 TR SPOT5-HRG $#1%
=70 1714 % 1) Fm 4718 5 1) “Fm
i BRE PRE BRE HRE BRE O OPRE ERE O OPRE O ERRKE PRE ERE
Ear 1.11 4,77 4. 37 14, 47 4.51 14. 66 0.79 1. 37 0. 56 1. 07 0. 97 1. 49
foz== 1.25 4,83 4.43 14,51 4. 60 14. 87 0. 82 1.45 0. 60 1.18 1.02 1.52

{DFEIR T A AMEE) F1 WGS-84 thy B 5. 5843 31
DR A B TC S SR T A K B, B 4R
MBF ALOS-PRISM S48 43 HIEER 1 4~ GEBH O
B A4 A DUA D 5 AU AI ARG 5D \9 NI
M7 AL, SPOT5-HRS #4840 H13EH 1 1~
24,446 MERER SIS, T SPOT5-HRS 14
SE A H A, 1 AN IR GER U R SRR
A, AR VE N KA 55 2 A3 il B R 2
(P1,P3),(P1,P4),(P2,P5), (P3,P6) ;4 4 A HIK
WILEL(P1,P3,P4,P6). (P1,P2,P4,P6), (P2,P3,
P5,P6) ;6 4~ i SR A — 38 UL, thF
HEBFHAT VI N, 3. 2 WO TSR H RHE A
FHIE R, 38 3 f13E 4 5 SPOTS-HRS 1 ALOS-
PRISM Fii #4145 2 v %€ MRS BE S it

&3 SPOT5>-HRS BEEMERMKESBESIT

Tab.3 Positioning and orientation accuracy

a SPOT5-HRG R K EH L4 b SPOT5—HRS Bl 4

o XS BRROA I d ALOSPRISM {8 statistics for SPOT5-HRS image
B2 {ERARERESGNHESHASSH P S 0 1 2 4 6
Fig.2 Images of different sensors and distribution of FHEmRE/MBE 521 118 0.9 077 0,73
ground points of the test area FlimEmiRE/fE 137 112 0.8  0.75  0.72

. ‘ # . . FEMSE/m 29.43 12,63 9.70  8.42  8.07
RPC R e AN B 2 5 Ak AR R TE R, HE TEEKBEE/m  40.59 21,50 16.83 15.50 15.51

PSR AR FR R T RPC B —3, AR SCR A

R IEHIE. # 4 ALOS-PRISM 8 EMERKRE R EE5IT
4.3 ECEF RETFEFSHMESEER Tab.4 Positioning and orientation accuracy statistics
T for ALOS-PRISM imagery
RERFH SPOT5-HRS #4£ 1 ALOS-PRISM TR : : : - -

8. ALOS-PRISM R4RHE T ECT Hr g PUoTH 2 FrERSE/ BT 1239 2.0l 0.84 0.78  0.72
MUZZ ECI #1 ECEF iy 2 HEHE, Hitkiz 14y FIMERNEE /2% 46,71 1.23 0.76  0.75 0,66
DIFRHEEE 040 B RIO = RIOR© 18 8 58 Ak 47 & th EI’J FHEEMFE/m 120,85 592 283 271 243
pete A~ FHESAIEE/m 12704 8.98 507 488 469
YA, SPOTS TLR ML T #8447 2 h 1 4835 OF =
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WHER 4.3 T, THEF S B4 HFTT 3 F M
I AL A8 OB TR 16 & 15 S8R 44 25 T
FRERLE 1% 3. 2 WO P HIEHIT; OF E#E
R H R I RPC AL RIS EL i 1B R AIECR
AU FU S0P 1A R 3B 3% 3. 2 W (D R
BT QF EHALKG TR i (B RMEBERE
R HEROLURIU B AR 8 , B (15) Hh it 22 i R V.
BFARE A B R 1 RR AR ZE (FRO%
BABIT VR R BT E R S PF R R S8
BB R OB A S iR S R R R
lr] LSRG B — 3, — YR T DLV B ) 5
SRR M B VBB BV S AR A b SR R BT 1R
ML R — 8 B4 RN TEH A QRE
RPC ¥y LB T ) 28 [7) S BOR A8, FoAR 5 AT
YRS TR 5.6 .

%5 SPOT5-HRG 5 SPOT5-HRS GBS EMBESLIT
Tab.5 Accuracy of combined positioning with

SPOT5-HRG and SPOT5-HRS

mhaa et GHE

SEEAEE/m 26,70 25.63 5.65 4.13  3.69 3.42
HREEE/m 8.61 7.91 5.77 4.94 4.61 4.45
THERAEZ/m 31.81 30.49 9.26 7.16 6.8 6.91
BEEBEAREE/m 15,05 14.18 11.11 9.34 8.08 8.03

1 2 4 6

% 6 ZY3 5 ALOS-PRISM ®&EBK&EMBESIT
Tab.6 Statistic accuracy of combined positioning with
ZY-3 and ALOS-PRISM
B A O(TE OCH®

B B
FHEKEE/m 55.5 23.71 6.06 2.75 2.69 2.48
EEEE/m 85,7 6123 10.35 3.84 3.77 3.56
FHERAIRE/m 63,46 28.83 10,17 4.76 4.69 4.35

FREEKREZE/m 97.19 69.67 16.08 7.95 7.78 7.49

1 4 5 9

5 4S54t

(DMFE 2 BTLUE 1, ECEF # ZY3 f SOPT5-
HRG #& RPC W B 10 B EER K E
P T] L) 2, e W] RPC #i% (¥ 52 £ 7 LI #E ECEF
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18, BT S RS I I i 22 7R K.
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Tia] £ ) 5245 % b S 52 D1 R » A B8 i (B 76 78 95 i o P
PEEZBREBEE R, 2 TR BB B E N
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