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The theme of this study is computational systems as tools in design and diagnosis. This computational system
adopts the subjective preference theory based on the model of auditory—brain system. The calculation system
which is the basis of measurement and psychological evaluation of the environmental noise, including sound
fields in a room, is indispensable to this fields’ study, therefore its realization have been hoped. This study tried
to make the computational systems for sound fields, as tools in design and diagnosis based on the model of
auditory—brain system, and used it for the concert hall actually. Further, the individual preference test system,
the seat selection system applying its results, and the environmental noise measurement system identifying and
analyzing the noise source for study of environmental noise has been developed.

In chaptet 1, summarized previous studies on the subjective preference and the purpose of this thesis is
described.

In chapter 2, based on previous study, sound fields ware simulated by the concert hall building plan at the
designing stage. The study that the preference in the sound fields was obtained from four orthogonal factors
including SPL, Ati, Tas, and IACC led from the binaural impulse responses at each seat by a plan at the design
stage, is described.

In chapter 3, the diagnostic system based on the model of auditory-brain system was developed. The
usefulness of its simulation was revealed by comparison between the value of orthogonal factor obtained dy
actual measurement at the Kirishima concert hall’s completion and the value of orthogonal factor obtained by
simulation at the planning stage. Further, it is shown that measurements in the 1,10 scale model for acoustic
parameters by the diagnostic system proved the effects of reflectors’ array above stage which may not available
by calculation at the design stage.

In chapter 4, in order to enhanse the satisfaction of the individual subjective preference, the preference test
to obtain the most suitable seat in concert hall for the subject, and the seat—selection system based on it ware

developed. The difference between individual preferences, and the generality of this concept were described.
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In chapter 5, it is thought that the environmental noise such as an aircraft, an automobile has an influence on
the personal psychology, which can not be explained only by the sound pressure level measured with a sound
level mater. Thus the noise measurement must make to identify the sound source. To solve them, the diagnostic
system for environmental noise is developed. In this system, the identification of the sound source as a temporal
factor is done by ®@( 0 ), 11, ¢1 and 1. extracted from the autocorrelation function of environmental noise, and a
spatial factor is calculated to obtain IACC, Tiacc and Wiace from the interaural crosscorrelation function. Thus, it
is shown that the identification of noise and the psychological evaluation become possible.

In chapter 6, conclusions are summarized for every chapter.

This theme of this study is, as title shows, computational systems as tools in design and diagnosis. The sound
fields this computer system had handled cover from a room acoustic to local environmental hoise. Anumber of
measurement by using the computer system found that a person does not feel the sound in the same way with
other persons. Thus, the computer system technology can bring human the possibility to release his individuality.

This paper describes such a contribution by use of computer system.
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