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Abdgtract : The miniature unmanned helicopter exhibits a complex and nonlinear dynamic behavior , open-loop
unstable and a high degree of inter-axis coupling. This paper describes a modeling method based on parameter
identification for a miniature unmanned helicopter. This method combines the advantages of mechanism model-
ing and system identification. First, a universal parameter model of roll and pitch channels of a miniature un-
manned helicopter is developed by strict mechanism derivation which explicitly accountsfor the couplingsof ro-
tor, stabilizer bar and fuselage. Second, the key parameters of a certain unmanned helicopter are obtained by
frequency identification technique based on partia coherence analyss to have the model built. The modd is
verified by comparing the model output with the output collected during flight test.

Key words: unmanned helicopter ; parameter identification; nonlinear; frequency identification; partial coher-

ence anayss

) LQc ™ H., W
[3] [4]

:2006-06-09 ; :2006-11-16
¢ " 211 " !
: E-mail :pli @ipc.zu.edu.cn ,



28

846
(5]
SN )
6
; CIFER
(Comprehendve ldentification from Freguency Re-
Fonses) ,
1
1 , Raptor 60
, GPS (IMU)
, PC104
4
. 6Iat ,
6I0n , 6ml y 6P'3d )
Bell- Hiller

2
(1)

Newton- Euler (28]
u=rv- gw + F,/m- gsin®
v=opw- ru+ F/m+ gsn ¢cosB
W = qu- pv+ F./m+ gcos $cosO
p=oaq+cl
g=apr+ouM
r=opg+ N
¢= p+ (qsn ¢+ rcos 9 tanB
0 = qcos - rsn ¢
U = (gqsin ¢+ rcos H/cosb

c(i=1,2, .6 :
a = (ly- lz2)/lw, @ =1 I«
G = (lz- )l ly, o =1Uly
6 = (lw-lyllz, & =1Ulx

u,v,w p,q,r
s, ly, 1z
i Fx, Fy, F2
L, M, N
3 0P 3

hing

0

Fig 1 Fully equipped unmanned helicopter
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Fg 3 Frequency responses of roll channel

1
Table 1 Dynamic characterigtics of roll and pitch channels
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2 Raptor 60
Table 2 Part parameters of Raptor 60 helicopter
m kg 8 35 Ixx/ (kg - m?) 0 19
hmr/ M 0 25 ly/ (kg- m?) 0 34
A 42 By 42
3

Table 3 Results of parameter identification
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Fg 4 Comparison between the outputs of identified model
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