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Abstract  The equilibrium-constrained circles Packing problem with the background of satellite
module layout design belongs to NP-hard problem. The authors extend scatter search (SS) to
deal with this problem, and propose the improved scatter search. The authors empirically study
the coordinate transformation-based diversification method and the reference set update method
on the basis of two dissimilarities. The gradient descent algorithm and Nelder-Mead simplex algo-
rithm are adopted to improve the trial solution generated at two different stages in SS, respective-
ly. The improved scatter search can make a tradeoff between exploration and exploitation. Exper-

iment results show the feasibility and effectiveness of the improved scatter search.
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tionary algorithms and heuristic algorithms have recently
shown the great promise in solving circles packing problems
with the equilibrium constraint; however, how to improve
solution quality and computational efficiency are an open is-
sue. According to the authors’ experiences of tackling com-
plex layout problem, the hybrid approach integrating effec-
tive evolutionary algorithm with context-dependent heuristic
or local search algorithm seem to be a more potential and ef-
fective means. The SS methodology is very flexible. Each of
its elements can be implemented in a variety of ways accord-
ing to the specific domain problem. Especially, SS is easy to
integrate heuristic or local search algorithms to enhance the
solution quality. How to apply SS into complex layout design

deserves to further study.



