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Neural network control to image scanning system with
nonequilibrium load and wide coverage
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Abstract: To extend the imaging coverage of a remote sensing instrument,a dynamic scanning assem-
bly actuated by a cam is proposed based on the existing CCD assembly methods. A motor and a cam
were coaxially installed and were rotated at a constant speed. Four pieces of linear TDI CCDs were
driven by the cam to reciprocate on the focal plane. The imaging areas of the two neighbor piece of
CCDs in the scanning direction were overlapped to realize the scanning assembly. The nonequilibrium
load feature of the system caused by the special structure of the cam was analyzed in detail. In consid-
eration of that the cam speed would be fluctuated greatly due to the load variation by using the conven-
tional speed control method,a neural network controller combined with the conventional speed control
method was put forward. The proposed method was analyzed,and the analysis indicates that the load

torque on the cam axis is directly proportional to the camera azimuth and cam speed,respectively. Fur-
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thermore, compared with that of conventional speed control method, the speed precision is enhanced

by 41% when the neural network controller is used, meanwhile, the speed-fluctuation is reduced by

20%. The whole design could satisfy project requirements.

Key words: image scanning system;nonequilibrium load;wide coverage;neural network control
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Fig.1 Force sketch of image scanning system

BAE R T 5 b b 4 455 S5 0 (] % 114 1
JIHE N Moo ™ 8 K N3l A4 5t i 5 0l O omy s ms
TE DBl A 3B R 1 I O R B BT A o, 7
R PE IR AN . AL o 5 & S PUE
T B g ) AR T T H A ik ] 1R
M1 Fo, X I3 Mo B 23809 1 B 1 2R
SpFy, (u NPEEFRE, 0 RAEEFE 17D . WAL
ER T MY SN F W Fy o MBERT
B ) 4 ) R Fr, » DSl X80 48 19 S A
1R Froo M5 700 M50 e bt 19 156
My, Fr 5 MBS 86 2 ) 1 9 f y B0 56 I
J1f8 . BAMBLAL A migsin Bym, gsin B 53 5] K
ARALAL A AR I ™ %6 E ) M I3l 1 5 ) At §e
B Y- THT BT P AR R T ) g

3 D o e AN Bl 4 57 ) K T A 5 AR
N4 (5 PR

JFU*FRl

F,, +Fg

1MOIFR1 e (rpt+s)

JFR2 © COS Y mys—m, gsin B—0ouF,, =0
1F21.—FR2

+ cos y—m; gsin §=0
e sin y=0 ’ 1)

* sin )/*1\/1(;l =0

» sin y=0 . (5

Fr, ¢ sin y(ry+s)—F,, « H+M,=0

R A A 1 2 = e e
Fe, =Fx, » (6)
e ST SR iR 5 FE (4) ~ (6) AT 15 .

M=) = an y = 2SS

(7
SRR ) 43 6 R R, 25
2 RER.

B2 e EE e A g A R s e
Fig. 2 Torque analysis of cam inertial force accord-

ing to the center of cam rotation

P 2 v S BT R B D 07 I A
Bl ARt ¢ M BB R ARALE . O Ny
Rl s AL B g™ A LR L E B HC A E s d T
REOHEMZ AR,y — 5. KIEE 3
Jr R LA 5G 2 L AT LA 3

M(;1 =m,; g * dsin fsin é. (8)
RFER L A E 3 R R,
C
ds
5y B
r0+S d¢
0]

3 SR e IR ) AR A

Fig.3 Sketch of pressure-angle of computing cam
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Fig. 4 Relationship between cam load torque and an-

gle with camera azimuth of zero as cam rotate-

speed varies
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