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Equivalent combined control technique based on Kalman filter
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Abstract: Equivalent combined control is an ideal tracking measure with high tracking precision. The
basic principles of the combined control and equivalent combined control were described, the random
acceleration model of maneuvering object was also analysed and how to realize the Kalman filting was
given in the paper. An equivalent combined control system was constructed on an optoelectronic the-
odolite based on Kalman fiter by assuming the object maneuvers with random acceleration model. Ai-
ming to the problem of delay of tracking error, a new method of predicting the right maneuvering pa-
rameter of object from the synthesized value of the tracking error and delayed encoder data was put
forward to eliminate the effect of the problem. The results of simulation show that the equivalent
combined control system has only 0. 2’ when tracking the equivalent sine object of 60°sin 0. 573 t,it is
10 times better than that of the traditional velocity delay method. In the end,the validity of the equiv-
alent combined technique is testified by experiment.

Key words: photoelectric tracking; equivalent combined control; random acceleration model; Kalman

filtering

5 H A 2005-11-22; 4&1T H#8:2006-01-18.



280 P

%14 5

1 5 =

Wit 5 O v 22 5 0 9 L 1% AS BT 9 e x G
PR RN S 9 SR kB . H AT TR b R
R JBE 30 I A R i g BRI BE L (ELJ 3 b g vk
B e R R A B B oh B Af LA 9 K i R E BRI Y L
R PRI T 4R B A8 B e B RS B (08T 10 4 1 7 vk
JEON 255 Z 2 Hoh B 4 — Bl B B AR Y
Tk MRS R HOR KR — % B 5
(9 DI A PR R W 3 Bt iy R BB R JE ) i 3 X R
SR EPEBCA M . [ A S O AT R
AR TIRZHRR AT T —5E B BCR - JL 7 i 4
SCHRLO T rb R T A K ol 2 Tt 25 (B VT 50 o 0 o 32 &
A 2o — 58 TE B G A (1] % 4 5 i R SRR 10 ]
PRI EE T 7. 2 Br— B B BB Oy ik 1 SRR
AW R X TR AR ARANE. A
SCHRER T — Pl R FH B AL 32 52 A TR 1S 2K 4 91
IO A BT RS 4 ) B 8 A T 15 TR R X
e e R v AR I L 1 [ R AT T A R Y
ST O B N AT BEAT MR O 98 iR R R &
P HOAR I TR R T 2%

2 AABEHNBRFALASERBIARY
N

52 G ) 3R G AE P R o R e I —JF 2R
g LR A G 5 0 8. i 1 iR,
Horp Gy Co) R o7 B B AL 0E G, (o) Sy 3 BE ] P4
I 38 pRE L G (o) I A% 34 pRERC

] Gy(s)

)

BT B il s B

Fig. 1 Principle diagram of combined control system
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Fig. 2 Principle diagram of equivalent combined

control system
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Fig. 3 Simulation diagram of the equivalent com-

bined control system
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Fig. 4 Velocity predicting error curve of Kalman fil-

ter to equivalent sine object
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Fig. 7 Theoretical tracking precision of equivalent

combined control system to optical dynamic

target
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