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Partitioning Methods
for the Ink Drop Spread method
Based on the Idea of Soft Computing

Yoshito Ozaki

Abstract

This thesis proposes new partitioning methods for the Ink Drop Spread (IDS)
method, which is the machine learning technique based on the idea of soft computing.

Soft computing is a robust, low-cost, and tractable computing method in compar-
ison with classical mathematical approaches. The IDS method has been proposed
on the basis of the idea of soft computing. This method extracts the input-output
relation of the target system as the simple pattern information, and integrates those
patterns to model the target system. The method divides a multi-input-single-output
(MISO) target system into multiple single-input-single-output (SISO) systems, and
models each SISO system by plotting input/output data. In order to generate mul-
tiple patterns for each SISO system, the IDS method projects the input-output data
of the target system onto the two-dimensional planes. The IDS method must divide
the input domains which affect the target system, and make multiple patterns for
accurately modeling the target system. Therefore it is important for the IDS method
to decide the partitions of each input domain. Then some partitioning methods have
been proposed.

First, this thesis describes other soft computing methods and adjustment methods
of parameters used by these methods in the second chapter.

The third chapter describes the IDS method and existing methods.

The fourth chapter describes proposed partitioning methods. Existing partitioning
methods have the problem that they are likely to generate too many partitions and
thus require a long processing time. Therefore we propose a new partitioning methods
for the IDS method. First proposed method extracts the information useful for decid-

ing appropriate partitions from the images generated on the two-dimensional plane,



i

decides partitions using that information, and adjusts the generated partitions. Sec-
ond proposed method divides input domains by considering the relationship between
inputs.

The fifth chapter describes comparing proposed method with the existing partition
methods. Furthermore, through comparing proposed methods with other model-
ing methods such as Feedforward Neural Network and Support Vector Machine, we
demonstrate that our IDS method is more effective in approximating complex func-
tions and solving classification problems.

The sixth chapter describes the summary of the result of the fifth chapter and the
consideration.

Finally, this thesis summarize usefulness of proposed partitioning methods for the

IDS method and discusses future problems and developments.
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