H34k BT B 3 % & Vol. 34, No. 7
2008 £ 7 A ACTA AUTOMATICA SINICA July, 2008
MBI AR LA AL

RANE L2 ETHM RAED  REH!
B OE RIS AT b — B LA A 14 SRk v 0 8. AR SC BT 1 s R LA (1) /5 e A b T

Pl NS5, fFE4e — Hoefh A TR0 S2 i K g FoxX — B0, Bt e SUES — Mo L[ efid i & ok S e — i o5
TR 2 LA AR R TE A P3RS L2 NS S K 52, WL AR BOE— N - R NI R G, T8 P 2 10
S R A IR 50 T8 R LB NGB Bl 2R R4 — b LA Refu Ay & Xk DA T e 2 0, 32 1R — Bk F R R
FIR B YR SN ATk, AR R 2 UE LA A P AL A% 1 B AT R S A B, LT LA N AE RIS Bh B X A
B — b JUAT Rl A AT SER A T, B S I AE A AR 45 IGAIE T A SOOI A R, M A LR NS B 2 AR R v SN v R
S B T A

KR SHEBNEAN, - MU, B8 KR 2R

hESES TP24

Wheel-terrain Geometric Contact Angle Estimation of All-terrain Mobile Robots
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Abstract
in this paper. For a six-wheeled all-terrain mobile robot with a passive-compliant mechanism, the wheel-terrain geometric

A real-time estimate method of wheel-terrain geometric contact angle for all-terrain mobile robots is studied

contact angle ¢ is defined to reflect the effects of terrain profile and the contact relationship between the driven wheel and
the terrain. The robot is treated as a series-parallel multi-rigid body system. The kinematical model of the robot body
considering the unevenness of the terrain and wheel slips is developed based on closed velocity chain. Since § is hardly
measured directly by on-board sensors, this paper proposes a model-based estimate method by using common on-board
sensor data to on-line estimate the contact angle 6. The Kalman filter is used to fuse noisy sensor data. The experimental

results demonstrate the availability and effectiveness of this method.
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Fig.1 A six-wheeled all-terrain mobile robot
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Fig.3 Coordinate frame of wheel-terrain contact point
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Fig.6 The curve of estimated wheel-terrain contact
angle of right-front wheel when moving straightly
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