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Generation of Optimized Robotic Assembly Sequences
via Simulated Annealing Method

Dae Sun Hong and Hyung Suck Cho

Key Words: Optimal Assembly Sequence (& %

71), Assembly Cost (=8 73¥]),

Zal.qi,(«])

Simulated Annealing (4] &2l ol g] = o] d &

Assembly Constraints (2 g] 4 2
)

Abstract

An assembly sequence is considered to be optimal when it minimizes assembly cost while
satisfying assembly constraints. To derive such an optimal sequence for robotic assembly, this
paper proposes a method using a simulated annealing algorithm. In this method, an energy
function is derived in consideration of both the assembly constraints and the assembly cost. The
energy function thus derived is iteratively minimized until no further change in energy occurs.
During the minimization, the energy is occasionally perturbed probabilistically in order to escape
from local minima. The minimized energy yields an optimal assembly sequence. To show the
effectiveness of the proposed method, case studies are presented for industrial products such as
an electrical relay and an automobile alternator. The performance is analyzed by comparing the
results with those of a neural network-based method, based upon the optimal solutions of an

expert system.
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Table 1 Comparison of average execution time in a simulation run for a relay

Proposed method(A) NN-based approach"®(B) Ratio(=B/A)
A ti
Ve .exe %me 17.4 msec 83.4 msec 4.8
per 1teration
Avg. No.
V& O 3750 2465
of iterations
Avg. ti
Ve exe ime 65.3 sec 205.6 sec 3.1
to converge
Simulation C;=50, Co=20 Ca=Cg=10, Cc=12, Cs=2
conditions Ce=20, Ty=2 Cr=8, Cp=12, uo=15
Table 2 Comparison of average execution time in a simulation run for an alternator
Proposed method(A) NN-based approach!'®(B) Ratio(=B/A)
A ti
vE exe ime 25.3 msec 264.8 msec 105
per iteration
Avg. .
ve: No 13150 4440
of iterations
Avg. i
V8. exe time 332.7 sec 1176 sec 35
to converge
Simulation C]:-SO, Cp:20 CA:Cleo, Cc:lz, C5:2
conditions Cc=20, To=2 Cr=6, Cp=5, up=1.5
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