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ABSTRACT:

Various walking robot platforms have been developed to carry out missions such as explorations, pass of
obstacle or inspections of dangerous environments. In this work, a four legs mechanism based on Jansen
mechanism is developed, which can follow a certain track and overcome obstacles. To find the ideal locus,
computer programs are used such as M. sketch and Working model. Using these program tools, moderate
linkage sizes are selected in Science Box. Furthermore, in order to optimize design of legs, a level average
analysis is used as well as Edison S/W. Through the design optimization, improved stride of locus is found.
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Table 1 Linkage structure of initial model

Link Length[mm] Link Length[mm]
Lo 12.7 Lé 38.1
L1 889 L7 50.8
L2 76.2 LS 38.1
L3 63.5 L9 50.8
L4 50.8 L10 76.2
L3 50.8

Joint 4

4
/ Joint 7

Fig. 3 Linkage structure of a Jansen mechanism
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Fig. 4 3D modeling using Edison designer program
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Table 2 Optimization result via a level average analysis
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Variables Before optimization After optimization
L1 88.9mm 87.9mm
12 76.2mm 77.7Tmm
L3 63.5mm 63.5mm
L4 50.8mm 51.3mm
Ls 50.8mm 48.8mm
L6 38.1mm 38.6mm
L7 50.8mm 51.8mm
L8 38.1mm 38.1mm
L9 50.8mm 53.3mm
L10 76.2mm 75.7mm
ol 33 546mm 36.395mm
object function
Improved ratio 7.828%
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Table 3 Optimized linkage size

Variables Before optimization | After optimization
Lo 12.7mm 13.70mm
L1 88.9mm 89.15mm
L2 76.2mm 77.35mm
L3 63.5mm 63.93mm
L4 50.8mm 51.12mm
LS 50.8mm 51.29mm
L6 38.1mm 38.43mm
L7 50.8mm 51.15mm
L8 38.1mm 38.50mm
L9 50.8mm 51.32mm
L10 76.2mm 76.90mm
Value of
. 33.546mm 36.158mm
Improved ratio 7.224%
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Fig. 11 Result of Linear programming solver
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Fig. 12 Optimized trajectory using M.sketch
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