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Fig. 2 Jansen mechanism of movement
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Table 1. Linkage structure of initial model

s L[f;‘i‘]h Uil L[flfit]h
L0 127 L6 38.1
Ll 88.9 7 508
2 762 I3 38.1
3 635 19 508
4 50.8 L10 762
s 508

Joint 7

L10:Output link

Joint 8 /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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Fig. 5 Algorithm for optimal design
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Table 2. Optimization result via a level average
analysis

Variables ].Before. .Ai.ier .
optimization optimization
L1 88.9 mm 87.9 mm
L2 76.2 mm 77.7 mm
L3 63.5 mm 63.5 mm
L4 50.8 mm 51.3 mm
L5 50.8 mm 48.8 mm
L6 38.1 mm 38.6 mm
L7 50.8 mm 51.8 mm
L8 38.1 mm 38.1 mm
L9 50.8 mm 53.3 mm
L10 76.2 mm 75.7 mm
Obj;';mf‘:m‘;{m 33.546 mm 36.395 mm
Improved ratio 7.828%

# Initial path mOptimized path

33.546m .,
™

36.395mm

Fig. 9 Optimized trajectory
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Fig. 10 Linear programming solver

Table 3. Optimized linkage size

Variables ]'Sefore. .A'fer .
optimization optimization
LO 12.7 mm 13.70 mm
L1 88.9 mm 89.15 mm
L2 76.2 mm 77.35 mm
L3 63.5 mm 63.93 mm
L4 50.8 mm 51.12 mm
L5 50.8 mm 51.29 mm
L6 38.1 mm 38.43 mm
L7 50.8 mm 51.19 mm
L8 38.1 mm 38.50 mm
L9 50.8 mm 51.32 mm
L10 76.2 mm 76.90 mm
Objg‘ﬁn‘;{im 33.546 mm 36.158 mm
Improved ratio 7.224%
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angle_weight 1
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D011
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Output

Fig. 11 Result of Linear programming solver
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Fig. 12 Optimized trajectory using M.sketch
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