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(An Effect of the Inertia Balancer in a Sight Stabilization System)
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ABSTRACT

Stabilization performance of a sight stabilization system can be improved by proper selection of control algorithm and
mechanism. In that aspect, in this paper, effects of an inertia balancer are studied. Parameters of the inertia balancer were
obtained from the governing equation by assuming there is no external force and friction. Simulation and experimental resuits
show that the inertia balancer contributes significantly to the stabilization of the line of sight(LOS). In particular, it was found
that the inertia balancer is more effective as frequency of the disturbance increases.
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Parameter | Value Unit

T 0.3726 | In-oz-sec?

Ty 0.0192 | In-oz-sec?

I 0.0242 | In-oz-sec’

I'm 37.50 mm
Plant Ip 18.75 mm

Iy 12.50 mm

fm 0.30 In-oz

f, 0.02 In-oz

fo 0.02,0.04 In-oz
Motor Kn 0.5 AN

K. 9.25 In-0z/A
Gyro K, 4n/180 | rad/sec/V

-1030-



7 v T d T T
—— W/O Bal.
(a) s W Ba.

08 |-
S

error(mil)

08 N 1 N 1 L L

Time%sec)

error(mif)

08 . 1 . 1 R |
3

2
Time(sec)

I 4, AL A B W (w~4sin(2xt))

E2. A Bl A

slgFEags [ dgstex | GAstes | dAes | eapdg
(Hz) 27(a) A7](b) 2710 (a/b,c/b)

0.5 0.48(mil) 0.37(mil) 0.42(mil) | (1.30,1.14)

1.0 0.47(mil) 0.36(mil) 0.42(mil) | (1.31,1.17)

10.0 0.28(mil) 0.22(mil) 0.26(mil) | (1.27,1.18)

20.0 0.20(mil) 0.17(mil) 0.19(mil) | (1.18,1.12)

20.0 0.12(mil) 0.09(mil) 011(mil) | (1.33,1.33)
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(Hz) (*/sec) 27)(a) 27)(b) (a/b)
0.5 4.04 0.38(mil) 0.24(mil) 1.6
1.0 6.09 0.53(mil) 0.32(mil) 1.7
2.0 622 0.66(mil) 0.29(mil) 23
5.0 6.92 0.72(mil) 0.19(mil) 38
10.0 6.14 0.56(mil) 0.08(mil) 7.0
20.0 2.52 0.31(mil) 0.03(mil) 10.3
30.0 T12 0.21(mil) 0.02(mil) 10.5
200 123 0.12(mil) 0.01(mil) 12.0
50.0 0.53 0.04(mil) 0.01(mil) 4.0
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