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Parameter Identification of LuGre Friction Model Based on Interval Analysis
Liu Baixi Yao Haoxiong Nie Songhui
Xiangtan University, Xiangtan, Hunan,411105

Abstract: An approach, based on bounded—error estimation via interval analysis, was presented
to identify dynamic parameters of LuGre friction model herein. The approach assumed the error of
measurement output data of dynamic system with LuGre friction force was bounded. Hence, the
problem of parameter idelification can be transformed into that of set inversion, which will be effec-
tively solved via interval analysis. The four static parameters of LuGre friction model were estimated
using least—square method in sliding regime, which deceased sharply the amounts of parameters iden-
tified using interval analysis. In comparison with the traditional estimation methods the main advanta-
ges of the proposed method are that, as it is global, it bypasses the problem of initialization. Moreo-
ver, the method avoids amount error due to transformation of measurement output data. An identifi-
cation example was given to show the correctness and efficiency of the proposed method.
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Free Vibration Analysis of Flexible Ring for a New Bar— type Piezoelectric Motor
Li Huaiyong Xu Lizhong
Yanshan University,Qinhuangdao, Hebei, 066004

Abstract: Free vibration of flexible ring for a new type of bar—type piezoelectric motor was inves-
tigated herein. The working principles of the motor were described. The free vibration equation of the
flexible ring under the meshing force was given with the Donnell shell theory. The frequency equation
and modal function equations of the flexible ring were obtained. The changes of the vibration frequen-
cies and mode shapes along with structural parameters were discussed. The results lay the foundation
for performance evaluation and design of this motor.

Key words: new bar— type piezoelectric motor; flexible ring; live teeth engagement; free vibra-
tion

B P e i 0 Tt BT R 5 ik Xy A
IRFNAE . 1996 4F Yamazakil” B35y T —Fh B A JE

0 5%
A ML R S (MEMS) 2 20 {42 80 44K

PRI — PR TR R L A R H LR R A
A T 128 L AL RE R ML RE RO e 4 . DAL
A LR B e L G T Tl S e
SEIRURR O AL TEBORL RAT S RS R AR LBk
RERG BRSOl H R 5 = it X
SR AT A T I 1 RS

1988 4F, H 24~ Kurosawa 20 B h] B8 — Fh 51
RILE R B9 FF AL J5 80 T Canon AHALAY 8
Sk BB I A A6 X RN ORT A L BLIEA T T Y
VA E R T BTRUM &R 8T 2047 ik A
FI b BE R A AL A ATTER A s ML Bl oy Y i
S HLE R R A E 1 025 i Ik g AR R 4 ) ok UK
B e 1 B R o AT i Y RE R 0 L O AR OR TE BK 3

Y HHE.2012—06—04
EE&TB - ERARBFELS W E (51275441

[11] Jaulin L. Nonlinear Bounded — error State Estima-
tion of Continuous— time System[]]. Automatica,
2002,38: 1079-1082.

[12] Reynet,Jaulin L. A New Interval — based Method
to Characterize Estimability [ J ]. International

Journal of Adaptive Control and Signal Processing,

2011,25: 288-294.

[13] Papamichail I, Adjiman C S. A Rigorous Global

oo R 7 B TR BT B AR Bl 4% 5 Tsobe 451
e AR 12 fiph 5% 1 B9 RS 5 7€ (0207 T AT T IR A BB
FE 5 X B AR A ) 7S O 9K Sl S R R g 3K g
BB XS A7 I L AR 42 Mk i v e BIL B S AL B AT T B
G 5 SR 2 A5O3 o R R 3 S 6 3 T A X AR
W BT  TF T T AN %8 B iple 9% 8l 14 A & fi A A
RBLIEEAT T TS .

IR o B 52 0K 2l X Fit R AL E 1 [ 5 J
ot R AL A LR D RN SRR, AR e B . R N AR
AL G R A T e I EE A TR L 4R
TR T 1A k5 K S AL
EHAE T TR OB L R A K A
DL AE L 4 IR S SR AL R I R . TR
ER B AR A0RE L 38 i vl WL T 1 74 i A 42 0 v L
JIHE AR SO I 1A G D B AT — R AT
SRR, B 5w G BUCE e 1 22 18] 1)

Optimization Algorithms for Problems with Ordi-
nary Differential Equations[J]. Journal of Global
Optimization, 2002, 24: 1-33. (%&%#E B H)

EEB . x40, 95,1978 4, W R 24 LK TR 2% B @l 2
B, FEBR T YL ) ) PR R GG
6 R 4,05 ,1989 AR AR R K S HLAR B 24 B AL B T AR
FoAx 4R B3, 1968 AR TR AE WU TR = B B i

+ 2651 -



