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Photogrammetry Based on the Image Sequence
Acquired by the Satellite Formation

LU Hong-wei' , QIU Zhi-giang' , YU Qi-feng’ , WANG Wei*
(1. College of Acrospace and Material Engincering, Netional Univ. of Defense Tochnology, Changsha 410073, China;
2. College of Mechatronics Engincering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract : In modem satellite photogrammetry, clusters of low-performance satellite flying in formation may provide enhanced
pedormance over single high-performance satellite. This is especially true for photogrammetry based on the satellite formation where
stereographic imaging may provide higher resolution data. A block is formed by the image sequence acquired with the satellite formation,
and the block aerotriangulation by bundle method is applied to get coordinate of ground point. Some satellite formation suit for satellite
photogrammetry is introduced and the factors which effect accuracy of satellite photogrammetry is described. The experimental result is
given, which would he useful for the development of satellite photogrammetry based the satellite formation,

Key words: satellite formation; image sequence; block aerotriangulation by bundle method

TEERMBNFER" A DR AL S HEN RSB S ANE, A EE SN
LENBNATREICHBSAE, B EG L BIRSRIREARER, SEEY = ANEREE, 1)
T AR AT, CCD BEYLZANELNR T E | ¥ BMRKRE, TES HRRME SR,
Z CCD BBV A TREEMBITEHER "SRR, XHRETRE FHBREN R, L5
FTHER & ARRKS TR, HH CCD FRNBTHARGY R, SLM CCD BRYRE T M
L ERERABRE T AR UMFULEAR) 3F 6 GRS ER SN X TR S S
BARAERREZTRES A MENELIZMARRBHEARNRE LR, W CCD BRI 3
EMRTEZSBHAME LEAFNBHER,

TEHHRE 20 142 90 UG, BEE IS/ TR AR Tl 4 B T 4 T 09— R 60 T2 48 90 57
R, EDREKIT, TR E SRR/ — A LB XL T oK) HELENES A ME, £
BB AT ) ] — 3 AT R, AR T R = A R R A R, RSB CPS e Rty
AUIR R, A DR EEE LT HOERTE, FUET IR AN EENE LA AR RS
R FRT#R o

« BB 2003 -10-30
ESTE : E ¥ H AR E S 9 07 H (10072006)
ERMNR BEEH095—), B, 44,



16 BB A KEER 2004 435 3 4

1 FEIERZNBHNFRE

R LERENSGFENALTER (VRS IEASNENFNESRRURESETANE
MR, BRT—ALREE AP P IA R M RS m SL R A b, Bk [ SPOT TLE A AHERE
BB GILITERAE, XM B B A BRI s (2) R A& CCD JEH PR ARG, R LesE
R, ARE AERTEHAMAN T, EERATREENER; Q) DERE - BRAEEBREX
/N AR A I BRI MR T, BT SR VLU B () B TR RETEILE TR
RHPEL BT 2B AAsZMAEEX LSRN BEEEWEN, ARLEN FEERS
PHEESANERL. HEERENNNERETHN, REXHIERA « WRERK, YRE4EE
TR, ¢ FIRET R BP RS KRR R MME ¢ #RE, N THERERFHH,

2 ETIEHRAMERIE

ETLESRANBENERE: ALERNFPUTARSUE K2R IR CCD AL i &
# ERRAN ARV ERLFH I EERTERE, AR EMNANFHERNEAFT,Z1I1E
HRAYFIIER T RS R R R, R AR B DS 22 5t o LIRS B AR hR .

TEF S B O 2 IR 2R H AR & T i e Ll s IR R R, X —
SECPS WEME = AMEFEPELEBRIE . Mot TEEARE B MM ERH QEF 2N 625
B&M AR LIERRET ZRAFZRRENEEE. BTTUSRTE EHFRBNENEREY
HE L TR, A E T D EMANBREMRRER E RO AR,

(a) SERIRBA (&) SATHB () FBHR
1 BEHE
Fig.1 Satellite formation
REAEPEEHEFRH LT E RS
1. R HBIA

BRHEARHETHNEPEASE — B O WIS —HEA S E RSS! By
[RIEHIAE CAT I B A (R R AR, T8 1(a) BT7R o SRBA TP /D T B 4880 RAT R I dhl KT
#iHE T o

2. ZAFHIA

ZREHATE 10 TR PRI EAR—-PEEN. XHRKEEFETIENEETTE
P, R R B R T SR i FHENRE KT E b RALAY, Bl —NS0E B8 o e 8
HRF RS, BUXHRAREE THEDXAMI . 7T GRS R Bt Wl Tk A5 B
TR .

3. EHHIA

BEFEHRININE 1() BT, R AT = AT 4B



Bk, & BT D E S FFIREMERENE 17

3 KmIDESENERENRE

3.1 EERRAATBRNETRGE

LR R AR RN E A TR RN RN — T ERE LR EE I TEER
PATIE N R ESBERHET. AETEEFHERIRETREGFNELHEEFT#, TR E
FEHNE—SE R LSS MOEME RN ESN, XM EMRLE R, ELBE
FEMIEERE, RN RE, AARKMBRE, BT GPS EMEAE 2 M T8
RSB, 7T LA SRR G 50 K SR A A AR B 7, BCOR AT LM D R B R 2 S B 1 24
W, T BBt — 240 5 T2 3B B S 308 v s PR 4T
3.2 BfRTRRE

XMFRAERE CCD FRUMNTEAR,FIREGIUTEE N EE B R BRI LEE SE
STUTRBL OB RRIEE R BN S. & TEM D BRNURERTSERG S
A, BT 5% eIk B R R, TN TR0 CCD RN Z AR R, I R b BR & 5 a0
. HINERDEMEEEH SN, FEFETHEN, R T RS R, BNDE LAY
REAME B HAEN R N R G B 25 R M B S 5, TR N R B Ak R AR .

3.3 HEEFRINTAREE

Wi BT AR ML U R YB RSN EEEER, L M SR

S0 HARE AL FIC R AR BEAR A R

4 IEBR-HENHH

HRAFHEEFHE TR DRRAL A TFESE CHARS AR, KFEZS KA
THAKYENNELRE, BERA RIFHTHEXLER SARSARAB AN TS IRHL ok
TR RBGAER, A3 LA WF T RRAET =R TR M.

4.1 REHMIEIT

BETENRERET B MR T, B S A ERESEN R IS ERERESETE
MBUE, XES% TERAAERSENY, TURERBER B BEG— 3, B EF R,
BB DERMINT 449 o = 6879. 8k, H S EHH 0 B H S8 ;=97 4, AR AFE O
= 10°, B T B AL T A ARBE R0 E R R MRS RIS B A 0 = 0°, AB4EME EIOSGH R, 7T

$HCA I LA LB RIEEY 91. Lk,
"0‘&'

N

B2 KRETEEHR
Fig.2  The projected circular flying formation
BOKFRLERRAR T2 H K 3,55 CEE R = 25km, BB CCD BB PR 5120 x
S120 R BOTTTBEN 120, B AEIE R 500mm, M EHA R R TES R £ - 60.2km, T2 HBA
TEIRE AR RSB 0@ 2 B, BTN ERAEE RS AT R REENE



18 Ee M REER 2004 SFH 3 M

Ko
R FIE 2 AT TR A LB R RN 1R
E1 KPEETCHREDE
Tab.1 The projected circular flying formation orhits

T— K8 OeES BB wIH FEASKE HBEAE AESM
a/km e(x107%) i e wl® f°

1 6879.8 1.8169 97.4074 9.79 0 355.973

2 6879.8 1.8169 97.5871 10.105 120 239.8332

3 6879.8 1.8169 97.2270 10.105 240 120.1938

ZABRAFERAXRBITMIEERT. R=FNEHNETTHEHHE, LB RMNET
6879.8km, T2 A AR K (B BE K SOkm, B IR LTI R B AT S0 300 .05 E R 20080301, W48
BArh & DEMPUERED TR AR I 2 iR,
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Tab.2 The to-satellite {fommation orbits

PERK £¥H o/km HERA i FEERE O FLAH Mo
1 6879.8 90.0617 2.8306 19.7917
2 6879.8 90.0617 29.8306 20,2081
3 6879.8 $9.9383 30.1694 19.9999
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Tab.3  Results by using the projected circular flying formation

B (IR A pinel i Ax/m T Avim FR Aslm
0.2 0.217 0. 170 0.237
0.4 1.444 1.264 1.421
0.6 1.442 1.274 1.450
0.8 3.060 2.595 2,833
1.0 3.5 3.203 3.947
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PO, RRIE T BREGIEARA—B TIAK PRGN TS N Sk P ERE— S0
fi BERACIEREAR, FESCLEST THENE UEESRT IEERLARHA—5;
Q) ZA KR RBRBE N BA R dmBsr el h, TUUSRSFN KRR ER.

F4 ZHERAEEFERRER
Tab.4  Results hy using the tri-satellite formation

BR M fpinel FEH Ax/m TE ay/m B Az/m
0.2 0,189 0.270 0.19%9
0.4 0.562 0.550 ©.401
0.6 0.894 0.831 0604
0.8 1.049 1.041 0.87%
i.0 1.678 1.387 i.312
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