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On Obstacle-surmounting Performance for a Transformable Tracked Robot
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: By applying the ellipse theory to the configuration design of the tracked robot, a transformable tracked robot is
designed whose tracks can be continuously tensioned while the track length unchanged. The position of the robot centre-of-
gravity can be adjusted in a large range by swinging the swing-arm, so the robot has good obstacle-surmounting performance.
To comprehensively understand the obstacle-surmounting performance of the robot, the processes of climbing the stair and
crossing the gully are analyzed. Based on the movement mechanism of obstacle-surmounting, the key states of the robot are
analyzed in terms of kinematics and dynamics. According to the actual situation, the theoretical values of the highest stair
and the longest gully that the robot can surmount are obtained by taking the geometrical conditions, slip and stability as the
constraint conditions. Then, a simulation platform is set up to test the stair-climbing and gully-crossing performances on
the basis of theoretical values of the obstacles, further the prototype experiment is carried out, and the obstacle-surmounting
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ability is verified finally.
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Fig.16 Driving torque for climbing stairs
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5 %5i¢ (Conclusion)
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RREEE, W T B RS R B K EA
R EA AT LA
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BT HLES N REREIE L B = 1 B A i e v AR

Q) BT WA ET &, )
HEAT T 2R NC & B AN BS B AR 1 05 Bk, i T
iz gt B B R R B 0 FE B A A, SR E T LS A
MIRRREERE, FEHE— DRI IR UL 7 LS A AR
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