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Abstract To construct a digital twin, we have to analyze a large amount of video data in real-time to recognize
real-world situations accurately. The increase in the video traffic and the accompanying increase in power consump-
tion are problems. One solution is edge computing to distribute video analyzing tasks; it requires dynamic control of
task distribution according to the network status and application requirements. Our research group has formulated
an power consumption optimization problem for distributed video analysis systems and proposed a method using
a genetic algorithm. However, the genetic algorithm cannot adopt to situation changes. In this study, we focus on
feature of gene regulatory networks which mutate multiple phenotype bits from one-bit mutation in genotype simul-
taneously and propose a dynamic control method for distributed video analysis systems based on gene regulatory
networks. We made a mathematical model of gene regulatory networks memorized several solutions as phenotypes.
We confirmed the escape from local solutions by recalling the stored solutions and generating multiple phenotype
bits mutations in dynamic network environments.
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