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Fig.1 Block diagram of the coupled system consist of a
helicopter’s engine control system and torsional vibration
system
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Fig.2 Simulation system’s Bode diagram fitting result
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Fig.3 Comparison of simulation output and identification output
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Fig.4 Helicopter torsional vibration system model
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Fig.5 Transfer function G,’s Bode diagram fitting curve
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Fig.6 Transfer function G,’s real output and identification output
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Fig.7 Transfer function G,’s Bode diagram fitting curve
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Fig.9 Control loop’s Bode diagram fitting curve
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Fig.10 Control loop’s real output and identification output curve
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Fig.11 A helicopter torsional vibration system’s real output and
identification output

4 Hig

DAL IR 28 48 0 A\ i 4555 00550 o8 -5 BV A5 Ry
B ZEA AL BT, R R G 3 M SO R
18 FURL T REBE R 2 B S B R BUE S /M, K
TAFIH IR R AL E RS EHRR E I, HERET
PR R SR , W 2% B BT LR R GeAE 3 R 5 S 4L
AT TR, Brisst iR g R AP R 20K, VTR &
G R TS %,

SE

[1] Clerc M, Kennedy J. The particle swarm-explosion, stability,

and convergence in a multidimensional complex space[J]. IEEE
Transactions on Evolutionary Computation, 2002, 6 (1) 58-73.

[2] Van B F, Engelbrecht A P. A new locally convergent particle
swarm optimizer[C]//International Conference on IEEE,
2002.

[B1 #%E, XK. BETE TR TRERNSHESESEERM D]
R3S, 2014, 33 (14) . 72-76.
CHANG Jun, LIU Dashan. Structural modal parameter
identification based on quantum-behaved particle swarm
optimization[J]. Journal of Vibration and shock, 2014 , 33 (14) .
72-76. (in Chinese)

[4] MR . ETAT AR TR AL R R A [M]. JExt. i 4R
2 AL, 2011
SUN Jun. Quantum behaved particle swarm optimization ; theory
and application[M]. Beijing: Tsinghua University Press, 2011.
(in Chinese)

[5] M, WRde, XIS ETHLA ShLIE i RGeS e 3k / 3 1 1%
R R G G RE T [ BEFHLECAR, 2002 (04) . 19~
23.
WANG Hui, CHENG Hua, LIU Zhiwen. The stability analysis
of the coupled system consists of helicopter engine control
system, rotor and drive train[J]. Helicopter Technique, 2002
(04) . 19-23. (in Chinese)

[6] Ak . ETHHUIESh 5 RSP R 5 G sh s g HaF 5t [D]
B PR, 2005.
ZHU Lin. Research on the stability of the coupled system
consists of helicopter drive system and engine control system[D].

Wuhan: Huazhong University of Science and Technology, 2005.

(in Chinese) (RiEwE  #4H7)
fEEE N
x5 (1991— ) B A+, TAF, TEHTHTE: CHF
SR A I K K,

Tel. 029-86838039

E-mail; 18591937802@163.com
EARA (92— ) B.HRER,ME,
I B AR K K,

EFH (1973— ) X, TR, M+,
I B AR KK,

B &R (1977— ) B.HFRR,ME,

ERA R ®: AT

ERBRG W AT

ERARET ®: Hik

g



26 Rl PR Nov. 15 2017 Vol. 28 No.11

Identification of Transfer Function of Helicopter Torsional Vibration System
Based on Particle Swarm Optimization Algorithm

LIU Likun*, HUO Xingli, WANG Dongsen, ZHOU Youming
Chinese Flight Test Establishment, Xi'an 710089, China

Abstract: In order to identify the transfer function of the torsional vibration system and establish structural dynamics
model, the paper took a helicopter as an example. Accomplished the system parameters identification by fitting the
bode diagram with the test sweep frequency data. In the process of the identification, the Particle Swarm Optimization
Algorithm was used. The difference between theoretical and test results of frequency response function was taken as
the optimization objective. The calculation results show that the method can effectively identify the transfer function
parameters.
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