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Sampling Method for Design Parameter of Elastic
Mechanism with Marcov Chain Montecarlo

O Yuki Mimori(Ritsumeikan University), and Shinichi Hirai (Ritsumeikan University)

Abstract :

We present a method that determines design parameters for an elastic mechanism. Our approach

focuses on complex mechanisms difficult to determine design parameters without solving detailed trajectries of
mechanism. To reduce the calculation cost, we used the information on position of stable fixed points, which
have qualitative information of motion on mechanism. Instead of the optimization, we applied Replica Exchange
Montecarlo(REM) for sampling multiple fixed points simultaniously. For sampling design parameters correspond-
ing to given stable fixed points, we proposed an artificial potential energy to validate its effect. Additionaly, we
studied a necessary condition of successful sampling for determining design parameters in case of naturally stable

spring-mass mechanisms.
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Fig. 1: Bistable mechanism.
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Fig. 2: Sampling result with a hyperparameter 5; = 1,
B2 = 2, B3 = 3 (a)Diagonal view of plots and, (b)Side
view of plots (I vs y) which has feature of bifurcation.
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Fig. 3: Sampling result with a hyperparameter 5; = 5,

B2 = 10 on a bistable mechanism.
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Fig. 4: Result of design parameter sampling with a
hyperparameter 5; = 5, B2 = 10 under conditions that
specify a position of stable fixed point.
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Fig. 5: Result of design parameter sampling with a

hyperparameter 81 =5, (B2 = 10 under conditions that
specify a position of stable fixed point.

Table 1: Comparison of true value and estimated value

of design parameter.

’ ‘ true [mm] ‘ estimated [mm)] ‘

I V17 4.3188
l V17 4.2608
I V5 2.3477
Iy V8 2.9423
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