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DOWEFPEE /| Theme of Research

Swarm intelligence and optimization problems (B 418t & &L fERE)

Swarm intelligence (SI) is the collective behavior of decentralized, self-organized systems. S| systems consist typically of a population of
simple agents interacting locally with one another, and often used to solve optimization problems.

@WEME / Outline of Research

1. Multi-objective optimization problems. By using the distributed and parallel properties, optimization algorithms based on Sl systems
work with a population of individuals will be proposed to find a set of nondominated solutions near the Pareto optimal front.

2. Automatic test data generation for software testing. Novel hybrid Sl algorithms combine both global search methods and local search
approaches. The parallel behaviors of these algorithms make generation of feasible independent paths and software test suite
optimization faster.

3. Task scheduling in cloud computing. According to the characteristics in cloud computing environment, Sl algoritms will be proposed to
solve energy consumption optimization models for task scheduling.

®WMEME / Results of Research

Based on the previous joint cooperation, the research achieved the expected results. As the corcorresponding author or co-author, 3
papers have been accepted for publication. (1) “Bi-objective Elite Differential Evolution Algorithm for Multi-valued Logic Networks" was
accepted by IEEE Transactions on Cybernetics. (2) "Complete receptor editing operation based on quantum clonal selection algorithm for
optimization problems" was acccepted by IEEJ. (3) "Improved Greedy Strategy for Cloud Computing Resources Scheduling” was
accepted by the 13th International Conference on Innovative Computing, Information and Control (ICICIC2018). Also, another paper
which applying clonal selection algorithm for solving software test data automatic generation problem is being written.

@4#%0OEE /| Further Research Plan

In order to achieve more research results, | will keep in close contact with my advisor after returning to China. We will study some
common problems of swarm intelligence algorihtm. In the future, we will introduce the idea of complex networks into swarm intelligence
algorithms. Using the relevant concepts of complex networks, individuals are divided into different groups. Different groups have different
ways of evolution. Different evolutionary behaviors adjust the size of the population adaptively. We hope to maintain the excellent
performance of the swarm intelligence algorithm while reducing the size of the population.

Of course, as a former international student, | will also promote cooperation between the two universities.
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