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Model Reduction Optimization Based on Small-World Principle
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Administration and Complexity Science, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: There are many parameters in model reduction problems and some algorithms are prone
to trap in local optimum. Based on the small-world principle in social networks, a decimal-coding
local short-connection operator and a random long-connection search operator are proposed. Then
a decimal-coding small world algorithm (DSWA) is designed, whose validity and feasibility are
testified by the simulation of stable and unstable linear system model reduction. Comparing
search-space fixation scheme with expansion scheme, the results indicate that search-space expan-
sion scheme is better than search-space fixation scheme, and DSWA can avoid trapping in local
optimum to a certain extent. And a comparison between the optimization model and the original
model in the indicators of the error and the time-domain and frequency responses, exhibits the
better approximate properties of the reduction model obtained by DSWA.
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