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Identification of Dynamic Characteristics of Gimbals for Line-of-Sight
Stabilization Using Signal Compression Method

Moon Sik Kim", Gi Sung Yoo™ ', Jung Joo Yun™" and Min Cheol Lee®

ABSTRACT

The line-of-sight(LOS) stabilization system is a precision electro-mechanical gimbals assembly for suppressing
vibration due to its environment and tracking the target in a desired direction. This paper describes the design of gimbals
system to reject the disturbance and to improve stabilization. The controller consists of a DSP with transducer and
actuator interfaces. Unknown parameters of the gimbals are estimated by the signal compression method. The cross-
correlation coefficient between the impulse response from the assumed model and the one from model of the gimbals is
used to obtain the better estimation. The quasi-impulse response through linear element included in the gimbals could be
obtained by the signal compression method. The unknown parameter of the linear element could be estimated as
comparing the bode plots for impulse response from gimbals with them from model’s response.

Key Words : Line-of-sight stabilization (*] 41 ¢t % 8}), Gimbals (F'8), Cross-correlation coefficient (% S A4 &A1),
Signal compression method (A1 3. +5H)
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Table 3 Specification of motors mounted on the gimbals

Motion Torque Speed
Roll 13 kg.cm 0.13 sec/60°
Pitch 13 kg.cm 0.13 sec/60°
Yaw 13 kg.cm 0.13 sec/60°

: 40cm ’i

Fig. 1 Layout of the gimbals
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Fig. 2 Picture of the gimbals
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Table 1 Parameter of the gimbals design

Fig. 3(b) Schematic diagram of the DSP motion control
Item Specification board
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Fig. 4 Test signal of signal compression method
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Fig. 6 Flow chart of the identification algorithm
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Table 4 Estimated unknown parameters of the gimbals

parameter roll pitch
Cross-correlation 0.924 0.857
coefficient
o (rad/sec) 3.7 3.1
¢ 0.17 0.18
K , 1.5 0.5
K_ 5.53 5.53
J(kg - m?) 0.61 0.29
B(kg -m?/s) 0.77 0.32

Az FEe 2 2 AFAEFRez ZALE 8179

= ga RErt wed AT 44 SHoz g
549 28y

@ WAY JER ohid Aaw

A 55 Yador AFtn BEVE Foo 99
= Aoj7ldl WdstE SMCSPO(Sliding  Mode
Control with Sliding Perturbation Observer)2} 22 A
o718 AAstd & AU Al2Eo HLIE g
Tole Aol A58 FEY F+ U Aoz @y
"Ht. 53] SMCSPO 9 3% 4 2d29 o3
X EF3tn Hold Ao A% S Yeldtn ¢
HA ot welA B =Fodi] FA g glelba g
T &% SMCSPO A|o]7] AAo] glo] FEe] 2 21

A 24z AH8E 4 g Aol
* 7|
o] =< FAdgm zAf7A s&dATFH|(2

1. Jang, J. S, “Characteristics of UAV Development
Trend,” Aeronautics Industry Research Report, Vol.
50, pp. 62-71, 1999.

2. Kim, S. B, Son, Y. H. and Lee, H. J., “Arrival of
UAV Era and Development Strategy,” KIDA, pp. 9-
14, 2000.

3. Park, M. K. and Lee, M. C., “Identification of
Motion Platform Using the Signal Compression
Method with Preprocessor and its Application to
Sliding Mode Control,” KSME International Journal,
Vol. 16, No. 11, pp. 1379-1394, 2002.

4. Aoshima, N., “Measurement of Flow Control System
Characteristics by Signal Compression Method,”
Trans. of SICE, Vol. 22, No. 12, pp. 1298-1304, 1986.

5. Aoshima, N., “Microprocessor-Based System Identi-
ficaition by Signal Compression Method,” D. Reidel
Pub. Com., pp. 81-103, 1986.



