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Abstract: The attitude and orbit control system and on-orbit verification of new technology test satellites C and D
are introduced. The attitude and orbit control system has the attitude control functions such as arbitrary target gaze
tracking, strip stitching imaging, and active push-broom imaging. With the operating system-based attitude and orbit
control application software framework design and dynamic link library (DLL) -based on-orbit programming design,
the parallel development of operating system-based spaceborne application software is achieved for the first time. The
double satellite function is achieved through a software configuration item, and the problems such as short development
period and complex working mode are solved. Parts of the curve and data of the on-orbit satellites are given, which can
provide reference for the design of the attitude and orbit control system for remote sensing satellites.
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Fig.1 Control modes and conversion
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Fig.2 Gaze tracking of an arbitrary target

BT HARBEI 2% AL bn R I, B H B8 07 0] K
AL I T S — 25 6] R AR 1% A5 ] R e 0 A
5 AR REAAT . XTI H bR R R A ] G
FYE D ARPUBE WL LA S5 Z 1T X0 T
Z A>3 ] AR08 AT 2387, 27 23 18] F AR B o
T T 0 TR R 1 £ 20° AR A D 1 D00 ET DL



45 38 % 2021 4E5 6 ) Wi 4 ORI TR C 2 D R SR 5 R SE IR M A8 30 0 3
DRPEWREL N ZE FIEER R XD RREE ROEEMIT . 458 88 0 2R T ITECN G

FF R A B AR s S A s A 24235 6] B bR
HB A7 F AR T T R 20° R ME AR Y, 7 R
E—NHPEE LR EMRE, T EERN €
705 00 o H G S R Y 2 ) o R i X
Y,o B DAEFE W HARR 7 E o DA H bRk
s R 04 i ALl (2, G 2R T A AR bR AR 4O AN i
Y, 5 A8 ) B bR 9 B K Z 0 e 1 7E 90°+ 70°
0N A

Y, X Z, Z. X X,
X.= Y= (1)
w A
_ Z. X X, _ Y. X Z, (2)
|12, Iy z|

J2000 18 P Ak 5 2R 2= TR H bR A8 bk R BB B 5

$0 48 Ky
Avw=[X, Y. 7] (3)
bR (Tl L W A (B S A N L v
Gor s B R T H AR AR BR Z2AH XS T 72000 151 74 A B3

®1 ZRHYmElEE

133 PR S HME I TR .
Gor = Qor.ane & Groam (4)
Kb QRN MICHR L IZH .
RIS P A 09 28T i 100 H B 19 28 25 25 i DY
TCHE Goric 1 M qor i, MR DU ST HE B2 7 A2 L 45 1) 24
T A7 o] ) 300 2 Aoy 4 ) A 9 S A R E A K
Wor k= 2(Qork Gork— 1/T®qu 1 (5)
A T TR A 5 g0 9 BT — 2 il )
S0 figp S0 ) AT A5 16 LB 8 25 M DU ST RO 05
S8 Y] B LA VU U RORUY B A R A A
RS DO e B 0 T S AR S M AR A R AT
225 22 P A R Al 22 TEARC, 2 TR P B B 4 A PTD
Pl g, BAT SE AT R AR A ) s R B
e 18 2 A R e BT r 2R AL B Bt g — AR
P ds A% a0, U Xy BT 5 B AR
FEAEIR A ST 55 BT R LR G5 | T o 22
2 B RN ABR S S AR B RS S AR R LR 1.

Eog—

Tab.1 Unified programmed instruction format received on the attitude and orbital control system
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Fig.3 Double strip imaging
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Fig.4 Rolling swing-broom imaging

23 EFEFRERSEHNEBRGEIT

BT EAE R G R BRI AT, 5 K S
RN 70 MT, JF 5 8 B 290 £ 0%
Do WAL, B THAE RSG5 WA S A,
B ME DA AR B AR e N AE ML hE | AR R R
ANFREE Y H I, T R T RAE R R S
WA T L dm R BT
2.3.1  RHudm B R MR

B AR DR C A D R R
PUFHR 5 %2 . DL SMD 280 S i+ B T HAE R G %
B N R, DR S HL(State Machine, SM) 58 %,
LR A TB U R D) AS L A&l 5 R

/ FHJEEIAL
HERE

Bs REWEIETT

Fig.5 Operation of the state machine

PAMT 58 J8C28 U4 0 T #0248 55 b B, 5 ik
DLL 5 B P n] Fr ffe

SM 5 i PL— FelR A0 — B T AR RS
0 1 A& A g B8 8l 2 AR RZS B9 IR Hh 26 A
PSR SN S P R 2 I N B S VR T BUR 77N
F1% A VBT O % AT 35, 52 R R G R DR [A]  4
T — > S RE , AN 5 e HAl D RE R B, B2 T R Y
PRPEMYES P . MT J7 12 B A~ 22 42 07 0 &) 2y
N AR, B AT 55 2R | R B Ak H A AR
R A A PR AR S R AR 43 P 6 TR

—————————————————————————————————

N
N

7
7
7
D e
7

7
7
e
7

Ble HAL&EXS
Fig.6 MT partition

PN 31 A R B L WU — S0 2R 55, Ol o 4k 7 1)
258 AR BB L b A Ak B DR AR 2 AT 55 19 B
P . DLL r ol S shge kil o0 h 24046 5 X
S 5 e i DLL B 2, b 2 A B 51 08
LS e = (R m L B W 1= A B e i B i B Ll s
e 5 T 5L BN AT o
2.3.2 BB Iy AR R

BRI TR C A DRI T 92 u #4E
F 48 M Flash-+ Sram £7fiff , 48 SO R G885 e £ 50



45 38 %% 2021 4E45 6 1

W o5 i, 45 B BRI TR C B D B L4 RSB R AE L6 iE 5

PR AT RE 58
HZHY R

AR A A AR T T S A, Y
W, 45 FE SO T B AR R R /NI 5 2k A B AN 25 A
T BT O ARRAE o A FE SRS 4 An T 7 R o

B P ) D RE5E

R ELAV R L
2 AUCRUERT
BABHS AR | REem
- T
o | TSN B
WEHSE | g | pem
LR TR TR I
__BugEE
TR Z A3
%F WAL

B7 ZEHIERGEIEXS
Fig.7 File division of the attitude and orbit control

software library

PRI — S0 4 2 104 E SO - e )2
S ERRT SO, FEA TN IR AL AR A B DL e IR
FRF A 5 vo 2 PR SC A 3 A T B G A1 38 B D) g
HP 2 JE SO S B0 Ak B2 2 SO LR B T AT
55 FEWETH I AR USSP T LA DL R
THOR S 1 5 I 2 FE S R S LA R A B2
CANHF (4228 (G55 UIfe . 452 15 5 SC/F vl LA
— 2500 3 SRy BN Rl SR S

FE AR ME S FT/R , Y E &R oG, &
A4 R L A A B bR A, DA R A
BAE AR . A R B A e A AR A R A
¥ R A A B SO T UG SE AT B AR R
FE b R R AR R AR A R A IR 0 B
AR RS EA . R4S E T RS
AL BT . P A S A BT R W AL R
P4 T SC AR R 48 T A 04 T SC A, RO 1) P SR S T
¥ RRAS

3 FEHBIEE R

BFEARRKE DA CAE DA T 202042 H 20 H
NG B4 R GAMRIE 0 i A B SHR E BHE
WA H O ) RER T HOE AR b K iE
FAE = 2%t H e BT, TR B AR 45 48 A 5 AT 55
B, IF B FR X HOE M. 2020428 4 9 H

TERTEATA | [ AT AN ARG
o A AR aqm;{_?;mrﬁ S TR

A

\ [ g
| b T0x99

k.

JEi )
B

HAEAFLEH

b ik

END

8 EHHERE

Fig.8 On-orbit programming process
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Fig.9 Control error of earth oriented attitude angle for
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Fig.18 Automatic attitude recovery after switching

control by Satellite C
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