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Haptic Display Robot Nonlinear Friction Dynamics Modeling
Based on Gaussian Process

LI Ya, ZHANG Zhen-huang
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: By means of establishing accurate dynamics model control performance of haptic display robot can be greatly
improved. But due to the high nonlinear dynamics of the haptic display robot, it is usually very hard to identify it. Aim to
deal with this problem, a novel device dynamics model was derived through analyzing the characteristics of nonlinear dy-
namic friction at the joints. By implementing Gaussian Process algorithm, the high nonlinear haptic device dynamics model

was accurately identified. Experimental results of a one-degree-of-freedom haptic device show that its force display accuracy

is greatly improved.

Keywords: haptic display robot; nonlinear friction; Gaussian process

filh b 5 78 WL A — B gl g AR v AR Ak
G B R GE, BT L S B R B A0 a2 A DR e
. TR B R AR G AR 2 SO ) £ P 92
PET ik SN, T TUARSRAR 222 5 R 5 0o i
STl R LR A 20 A B A SCik AR
B HE T BRI R OC T 0 B R B 1 et R TR T
SRR, BT XA R, die /NS T SR S R
SRATT B T SR A RS 3 Kt LA K e AT 248 (R
J& , TEARE R Bl de N DABARER BE i TN, X P s
T EARANEI , ORGSO , B AR
REARL e,

SNSRI, 20 e I, ARG A o R AL e

WFsEHER: 2009-12-08; fEEIEHA: 2009-12-23

HEWMB: BEEARFFILE BT H (60675046)
1EEBN: & W (1973—) , 1,

NBHEANES R 3 12 B 27 T (AR A
HAFTESSHIVEBIE , 7E 5T A A Z A S BB R
AR TR, JUHOR ARG OO, B T fik
AR HLER A, BRI B R AR R D). X
AL o 5 M TR ) T B2 R . AR S R i e
R AR — R A E LR PR BRI T R 1, R
JH s T Ak Pl Sy AR RN A B ST, SRR T T 52

1 B HEEMEE RV AR

2

Z B i fid 5 s Pl gs AR ) P —A>—A>

IS

TN, Rz, 1L, tustly@tust.edu.cn.



.54.

A ST, T LR A A el BE e S s HLE AR
BRA SO L. 1 A B AE R HLER . FE
TR B S i y Mot E T TE KT
. ZBEEA G — AR EREBEALSEEER A 1 80
VIS AR B A SR Sh O MLAIGE £2. 7R3 B T 2e%e 1 4>
YRR U 3 AT IR R S Y
FHEAER D), =2 G ARSI 0] E 533134
4 0.005 N. i3 HE35h 500 P/R AGH gafidai Rk
AR, SR Hall f&JRER R 5 L% FHUIR
AT BT LASFAS B ALt o L.

e A I AL TM
/ L5 7T
i 46 \_I Py
P L YTty 58

1 BEHEMIEETRIEA
Fig.1 Schematics of one DOF haptic display robot
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Fig.2 Friction model
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Fig.3 Motion trajectory
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Fig.4 One case of measured current
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Fig.5 Friction moment model
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