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Individual Based Model

An Emergent Model for system Analysis
OMasakatsu NAKANE"! Yoshio ISHIKAWA ™

Keywords: Complex adaptation system, Environment modeling, Emergent system, Spatial un-uniformity

Summary: Ecosystems in Nature are closed systems except an incidence of light and radiation of heat.
Microcosm treated here is a minimal ecosystem containing three classes of organisms; chlorella as a producer, bacteria
as a decomposer, and rotifer as a consumer. Especially, it is known that ecological structures, i.e. colonies, are generated
at their mature stage. It is thought that the formation of colonies is important for effective material circulation and
stability of the ecosystem. Therefore, the formation of colonies in a simulation model is critically important. Then, we
have proposed Individual-Based- Model which is based on Cellular-Automaton method. It gives local rules of food
chain and interaction between organisms including predator-prey relationship, and suppression and self-suppression
through metabolites. It enables an emergence of the overall ecosystem only by these local rules, and t was possible to
reproduce colony generation. Also a time transition of population of each microorganism corresponded to the

experimental results very well.

*1 Assistant Professor, Department of Aerospace Engineering, Nihon University, Dr.Eng.
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Stochastic Process Optimization Technique

New Approach for Complex and Many Variable Optimization Problems
OHiroaki YOSHIDA™! Yoshio ISHIKAWA™

Keywords: Optimization, Stochastic process, Many variables, Dynamical design Variables

Summary: The conventional optimization methods are based on a deterministic approach, since their
purposes are to find out exact solutions. However, these methods have initial condition dependence and risk of
falling into local solutions. Here we propose a new optimization method based on a concept of path integral method
used in quantum mechanics. This method obtains a solutions an expected value (stochastic average) using a
stochastic process .The advantage of the method are not to be affected by initial conditions and not to need
techniques based on experiences. In numerical calculation using the method, a kind of Monte Carlo method called
the Metropolis algorithm is used to obtain the solution because of the stochastic process. Then it can find the
probability distributions of the design variables because they are generated in proportion to the evaluation function
value. This probability distributions give the information which are useful for the system designs. In this
presentation it is shown that the proposed method is useful not only the optimizations but also the system designs
through several example optimization problems in engineering.
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