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We propose an interactive tabu search (ITS) to be used for the development support of a product that fits a human's feeling. Interactive evolutionary computation (IEC) is one of the technologies used in the development support of products that fit a human's feeling using a computer and person undergoing a communication. The interactive generic algorithm (IGA) is generally used in the IEC. A major problem with the use of the IEC is the increased burden on the IEC user to evaluate multiple solution candidates. Using the ITS instead of the IGA may reduce this burden, because the ITS user chooses only his most favorite solution candidate among multiple solution candidates. We performed a comparison of the search performance using simulations with the ITS and IGA. As a result of this simulation, the search performance of the ITS exceeded that of the IGA by a range from 2% to 10%.

Introduction

Interactive evolutionary computation (IEC) is a technique used in the development support of a product that fits a human's feeling using a computer.

A major problem with the use of the IEC is the increased evaluation burden of the IEC user. One of the methods that can be used to reduce the evaluation burden of the IEC user is an improvement to the evaluation interface [START_REF] Takagi | Interactive Evolutionary Computation: Fusion of the Capabilities of EC Optimization and Human Evaluation[END_REF]. A general evaluation interface of IEC is an n-stage evaluation method of all of the individuals that the IEC system shows. However, if many individuals are shown immediately, the result is a large evaluation burden for the IEC user.

The burden of the IEC user is caused as follows. First, the user should evaluate the same individual repeatedly during a single search. Second, the user must give each individual a gradual evaluation point. To solve these problems, an algorithm that can maintain evolution performance by a simple evaluation interface is desirable. However, this is difficult to achieve when using a generic algorithm (GA).

Therefore, we use a tabu search (TS) instead of a GA. The ITS aims to reduce the evaluation burden of the IEC user.

The ITS is a tabu search that evaluates the solution candidates using human intuitive evaluation instead of a quantitative evaluation function. The evaluation interface of the ITS is a method to choose the individual that the user prefers the most. We anticipate that the simplicity of this solution evaluation greatly reduces the burden of the user.

Following are the steps of the ITS process: The TS searches while repeating improvement and the change for the worse of the solution. Therefore, the evaluation of an individual chosen before several generations may be higher than the evaluation of the current individual. The tabu list records the chosen individuals from several generations. The individuals in the tabu list are shown to the user.

Simulation and Result

We evaluate the utility of the ITS with the use of a simulation, which compares the search performance of the ITS with the IGA. The utility of the ITS can be proven if the search performance of the ITS is better than that of the IGA.

The target individual to mean human's feeling is generated, and evaluates the individual in Hamming distance with it. Figure 1 shows the evaluation of the individuals according to the target individual. 0 1 The evaluation value is the number of bits that a number accords with it. If the length of the bit string is longer than 10 bits, the evaluation value is converted so that the maximum length becomes 10.

Individual A Individual B Target individual 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Figure 2 shows a result of the simulation. As a result of this simulation, the search performance of the ITS exceeded the performance of the IGA by approximately 2% with the 20th generation of 10 bits. In addition, the search performance of the ITS exceeded that of the IGA by approximately 10% with the 20th generation of 50 bits. The ITS achieves the same evaluation value with half the generation number of the IGA. The ITS can be figured to be algorithm that can maintain search performance by a simple evaluation interface. So we consider that the ITS be expected to reduce the evaluation burden of the IEC user. 

Summary

We propose the use of an ITS to reduce the burden of users. The utility of the ITS was proved by simulation. In the future, we will inspect the evaluation burden of the user who is used as a subject.

( 1 )

 1 Generation of the initial individuals. The initial individuals are generated by the bit strings at random. (2) Presentation and evaluation by the users. All of the individuals are shown to the user, who chooses the individual that he prefers the most. (3) Update of the tabu list. The information of the individual that the user has chosen is added to the tabu list. (4) Generation of neighboring individuals. The neighboring individuals are generated by flipping the single bit individual that the user chose. Multiple neighboring individuals are generated. Steps (2) to (4) are repeated until the final generation. (5) Generation of the initial individuals from the tabu list.

1 Fig. 1 .

 11 Fig. 1. Evaluation of the individual by the target individual.

Fig. 2 .

 2 Fig. 2. Search performance of ITS and IGA