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Infrastructure Development for Promoting International S&T Cooperation
Japan—Taiwan Joint Research Exchange Program
Executive Summary of Final Report

1. Project Title: T A thorough examination and guideline establishment toward
friendly sound design for elderly people with hearing degradation |

2. Project Period:6, 2018 ~ 3, 2022

3. Main Participants:

Japan-side
Name Title Affiliation Role
Pl Hiroko Associate | University of | Lead
Terasawa professor | Tsukuba
Co-PI Toshie Matsui Associate | Toyohashi Hearing
professor | University of | simulator
Technology
Co-PI Keiichi Yasu Lecturer Tsukuba University | Listening
of Technology experiments

Total number of participating researchers in the project: 3

Partner-side

Name Title Affiliation Role

Pl Yi-wen Liu Associate | National Tsing-Hua | Lead
professor | University

Total number of participating researchers in the project:. 1

4. Scope of the joint project

In this study, sound design to efficiently convey environmental and emotional
information essential for the elderly people to live safely was investigated using
simulated hearing loss techniques. Field recordings of environmental sounds
(sign sounds and ambient noises) were made in Japan and Taiwan, and sound
pressure levels and spectral distributions were analyzed. These sounds were
subjected to simulated hearing loss processing in an attempt to predict how they
would be heard by the elderly. In addition, we conducted a survey and listening
experiments on hearing environmental sounds in home, as well as listening
experiments on recognizing traffic sounds and broadcast sounds. In addition, we
compared listening experiments with simulated hearing loss with listening
experiments with actual elderly people, and showed that simulated hearing loss
is sufficiently useful for predicting the hearing of elderly people. As for research
exchanges, two symposia were held (one face-to-face and one online), a special
session was held at the Acoustical Society of Japan, and a number of research
visits and online meetings were held at the researcher and student levels.
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5. Outcomes of the joint project
5—1 Intellectual Merit

In this study, we collaborated with a Taiwanese team to conduct field
recordings focusing on environmental sounds in the cities in Japan and Taiwan,
and evaluated environmental sounds through spectral analysis and simulated
hearing loss. The results revealed differences in soundscape (volume, pitch,
mood, etc.) between Japan and Taiwan. Listening experiments revealed that
sign sounds are quite clear when heard alone, but that there are interferences
with other environmental sounds. Among these environmental sounds, listening
experiments were conducted to study the traffic sound and the environmental
sound in the house. In addition, a questionnaire survey was conducted on how
environmental sounds and music were perceived during the COVID-19
stay-home period.

5—2 Synergy from the Collaboration

Three teams were formed by Japanese and Taiwanese members: sound
design, simulated hearing loss, and listening experiment, and each team worked
closely with the other. The teams worked together on field recordings, evaluation
by simulated hearing loss, and the design of listening experiments. We held two
symposia and a special session in the Acoustical Society of Japan meeting, and
researchers and students actively interacted with each other.

5—3 Potential Impacts on Society

The symposia and the conference special session have increased industry
attention to evaluation methods using simulated hearing loss. In addition, a
consortium on in-vehicle noise was established with the participation of
companies in the automotive industry. However, the initial goal of holding a
workshop with the participation of the elderly people had to be abandoned due to
the COVID-19 safety measures, and the further propagation of the project was
limited.

5—4 Effectiveness and Continuity of Exchange
(Human Resource Cultivation, Development and Sustainability of the
Cooperation, etc.)

Research exchanges through field recordings, technology sharing, special
sessions, and symposia resulted in active interaction at both the researcher and
student levels. An online symposium was held during the COVID-19 stay-home
period.
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