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Investigation of Acceptable Response Time from Button Press to Audio Output in Devices Supporting

Visually Impaired Individuals
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Graduate School of Life Science and Systems Engineering, Kyushu Institute of Technology
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Development of an estimated model for walking ability based on minimum seat height to stand up
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Achieving a Comfort of Transparent Touch

Kageyu NORO (Waseda University / ErgoSeating, Ltd.)
Reiko MITSUYA (Waseda University)

1. Purpose

In tactile research, the integration of tactile
sensation with proprioceptive movement is
more critical than with visual or auditory
input, requiring a unique approach distinct
from conventional sensory studies. This
study reports fundamental investigations
on tactile perception and finger-pressing
movements using several test specimens

with distinctive material properties.

2. Theoretical Background

The initial section outlines the theoretical
framework and physical measurement
methods. The research aims to achieve
transparent touch, a concept derived from
the tactile world structure proposed by
Katz and discussed by Yoshida®.

3. Definition of Transparent Touch
Based on Cushion Compression

A “transparent feel” in a cushion can be
realized only when the following two
inhibiting factors are absent:

(1) rebound resistance of urethane foam
during the initial compression, and

(2) bottoming at the end of compression

when the specimen contacts the base.

Initial compression
10

Bottoming

compression

(N)peo]

Recoveryj
0 10
Compression(mm)

Fig. 1. Two conditions that inhibit
transparency.
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4. Physical Properties of the Cushions
Fig. 2 presents load-compression
deformation curves for three urethane
foams and chemical cotton.

Table 1 summarizes the basic

characteristics of each sample.

600__ Cotton
— Intermadiate resilience

— Low resilience foam
High resilience foam

/ e
0 Compression mm g

N peoT

0

Fig. 2. Load-compression deformation
curves.

Table 1. Basic information of test samples.

Material
Type

Resilience | Symbol |Weight gr

High
Low
Intermediate

SPG
RTS 614
0GA 565

Chemical Cotton C 59

Urethane 250

Foam

Sample Size, 30cm x 30cm X 10cm

5. Observation of Palm Compression

Movements
B =y

Force Sensor FSR 406

Fig. 3 shows photographs of the palm-
pressing experiment

Fig.4
graphs).

shows corresponding load-time



: Palm Motion
. Cotton -

INdIno J0osuds

Intermediate
- High relisilience

... Time ————p*

Fig. 4. Compression experiment results.

Cotton: Peaks near 450, stabilizes after
gradual rise, then drops sharply. Soft, prone
to sinking.

Combined High/Low Resilience: Sharp rise,
stabilizes around 500, then gradually
decreases; intermediate firmness with
rebound and stability.

Low Resilience: Large initial fluctuation,
stabilizes near 400; low rebound, firm,
moderately elastic.

High Resilience: Maintains around 480
before a sharp drop; firmer than cotton,

with a noticeable sinking feel.

6. Sensory Evaluation and Pictograms
A sensory evaluation questionnaire was
conducted, with pictograms used to

visualize subjective impressions.

Questionnaire

Sinking deep W/ B
Bouncing back
Bottoming out

Soft

N4

Hard =

Tight . ]/;Lﬁf
Cold *{W RN
Steamy :

Comfortable
Wrapped up
Uncomfortable

Qverall @
Fig. 5 lists the items and pictograms used.
Summary of one participant’s assessment:
SPG (High Resilience): Hardest feel.

RTS (Low Resilience): Highest ratings

14

overall.

OGA: Softer, evaluated more comfortable
than cotton.

Cotton: Similar to OGA, high softness rating.
Overall, comfort dominated discomfort

across all materials.

7. Discussion

1. Tactile perception transmits less
information than vision or hearing but
involves complex stimuli and diverse
effects. This calls for cross-modal design
and new applications in specialized
environments. Since touch is closely
connected with human emotion and
physicality, integrated research covering
psychological, physiological, and
technological aspects is required. The
pictograms in Fig. 5 are expected to
support tactile design applications.

2. Door to the Future

Recent studies have explored technologies
to convey a sense of weight visually.
Research on the neural basis of perceived
heaviness—such as when slight delays in
motion induce an illusion of weight—
suggests that even in zero gravity, humans
might experience “weight” through

temporal and sensory cues?.

Announcement
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