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Research on the Tipover Stability of a Reconfigurable M odular Robot
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Abstract: A reconfigurable modular robot is proposed, which can change its configurations to improve its stability and an-
ti-tipover capability. This three-m odule tracked robot has three kinds of symmetrical configurations, that is, line type, tri-
angle type and row type. Based on analyzing the factors and countemeasures of mobile robot tipover problem, a stability
pyram id and the tipover stability index are proposed to detem ine globally the mobile robots static and dynamic stability.
And the tipover stability index and global stability of the 3 symmetrical configurations of the metam orphic robot under the
combined disturbance of pitch, roll and yaw, are discussed. The simulation and experiment in unstructured environment are
presented.
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The novel link-type structure
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Fig. 2 The structure of a standard m odule
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Fig.3 Thre-module reconfigurable robot
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4 FREHEJTVE (Stability pyram id technique)
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Fig. 5 Equivalent representation of stability disturbance
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Table 1 Param eters of the three stability pyram id
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2] -s24 24933 | -s50 | 05| 1 | 05
g’l 3 524 24933 | .50 | 1 1 1
ﬁ; 4 524 32.67 250 | 05] 1 | 05
5 138 59.17 250 | 05| 0.5 0.5
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Fig. 6 Simulation of the stability disturbance
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Fig. 7 Experiment in unstructured environment
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