28 6 " Vol 28 Na 6
2006 11 ##A  RoBOT Nov . 2006

1002-0446( 2006) 06-0636-06

REE, KK, #m K

( , 100084)

TP24 : B

K manaticM odeling and Characteristic Analysis for W heeled
M obile Robots in R ound D ucts/Pipes
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(Institute of M anufa cturing Engineering, Department of Precision Instrum ents and M echanolbgy,
T'singhua Unwersity, Beijjing 100084 China)

Abstract To solve them otion contwl prwoblm ofwheeld mobile robots n und ducts or pipes kinematic characterstics
ofwheeled m dbile robots in round ducts or pipes are analyzed Descriptbn of the positbn and moton of aw heelon a plane
B applied to the cylinder of wound ducts /pipes by dintof the tangent plane of the contacting point The trajctory and vebe+
ty of the center of the wheel is educed when it purely rolls n the cylinder W ith the theory of mstantaneous screv of a rigik-
body motbn, the kinan aticm odel of three-wheel type (1, 1) robotswith two fxed wheels and a steering wheel m the cylir-
der of wund ducts/p pes is presented and discussed Smulaton resulis are presented to shov the perbmance of he kne
m aticm odel

K eywords wheekdmobile robot k nematc mode] cylinder nstantaneous screw
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Fig 1 Kmnenatic analysis of a pure-rolling wheelon a plane

22
, a
0, 2 ,
0, x
x z x z
y o, . 0,
m. 0102
m 0,0 B m
! aQ

28 6
2 ( The
m otion analysis of a single wheel in round
ducts/pipes)
. (D
” 2 (2)
: (3)
21
1 , 5
xyaB ¢ Xy Q
;a y ; B
;¢ 2
Fig 2 K nenatic analysis of a pure-wllng wheel
n the cylinder of wund ducts/p pes
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(Posture description of wheeled mobile
robots in the cylinder of round ducts/

pipes)
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Fig 4 Moving cordinate systan i the mobile wbot
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Fig 6 A pose of the three-wheelmobile robot in the cylinder

and the homologous axis of mstantaneous screw
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