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Design of physical simulation system for TDI CCD dynamic imaging
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Abstract: A ground-based physical TDI CCD imaging simulation system is developed, which consists
of a high precision satellite 3-axis attitude control simulation subsystem based on a 3-axis air bearing
table, and a TDI CCD imaging simulation subsystem whose TDI image procedure is simulated by soft-
ware using an area-array CCD. The designed system realizes the simulation of satellite 3-axis attitude
control with a maximum pointing accuracy of 0. 1° and a attitude steady accuracy of 0. 01(°)/s, and
implements an imaging simulation of 4-stage to 16-stage TDI CCD with the integration time of 0.1 s.
Furthermore, the effect of satllite 3-axis attitude on the TDICCD photography is researched and the correction
of the modeling theory for a space TDI CCD image motion model is proved. Experiment results show that the
physical experiment results are in accordance with those of mathematical simulation and theoretical analysis,
which justifies the feasibility of system design and the validity of image motion theory.
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Fig. 1 Satellite-borne TDI CCD simulation system
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tion system
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Fig. 3 Axis satellite attitude control simulation subsystem

BB R AT INTEL X 86 fy4¢
CPU iy PC104 FEHLARAE g 42 il &%, 45 1 &%
T TC RN 5 B R AR AL I [ SR
M CAN B2 & R 5 &% /0 DhRe A P il

FEAFE R GAE A AR BT RS
B HEE T ) 4 P SRR G A A R T W
KM FSBAMERIZEE . oG
T L PRAIE R 58 1) SE I, SR H DSP28335 i &
GEHY P AL PR AT BT E B

FH 4 A F BT R RHELE CMG BFEN
PATHLA AT B350 . 5 CMG U 5 Wi gy
D 1) %%t 5% B 6000 ¢/ min, [ 4 I 38 AL
A PD Ny BRI BB 4R RS L T
+0. 1%, TAEH N 24 V IEHIDIFE 70 W, %4
(R TR 10 RS-232 5 REZR AL R ] AR 2D
BL, HABRE A O 0. 9% de i TAERE MRy 90 °/s. R
FH 16 A7 v o B4 2 2E 47 DU AR S s I Af A B2
0.01°,

Fa Tl 8 SR Y 426 ML %) Vb AR 65 R 4 L 2

T.=oX (L,o+h —I,K,q.+1,6.—Gsgn(s) .
(D
Horp o 1o S RGEW WG e S8 & L 1 g 45 ) JE Fe
WL B 5 5 B I 0 N RRREE B M LK,
G JyMALIE E M. h 2y CMG 2 58 1 5% 2l 158 5
q. HRZEVICE s N3 T iR 2 DU ST BRI 22 A
P T AR

s—=o—ow.TK,q., (2)

AFRE P R R 8 T SCL 12 v T 28 1 7 S 5l A2

N AR LA A 3R AR /)y Ok TR ) e A

AR 2 B

6=—J"(JJ"+FE) 'T.. (3)

Hor ke Ry AT 5 5 B AR AL B AU 7L E Oy

YRR . B A g T LB TR SR
) — 40 BSR4 0L .

x-axis angle/( °)

- —_
3 k] T‘.”
2 -
g 2T
.2 : %2
% : §5
v : ~0
-~ i 5]

10 20 30 ~

z-axis angle/( ° )

33
t/s
B4 =qhsg sl O By i 2k

Fig.4 Simulation results of 3-axis satellite attitude control
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Fig. 8 Principle of earth emulator
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Tab. 3 Design parameters of earth emulator
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Fig. 12 Simulation results at mismatching speed
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