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A Fundamental Study on an Input Operation of the Communication Aids

by Eyeblink Using Image Analysis Methods

- Change of the Feature of an Eyeblink Waveform by Voluntary Eyeblink and Wink -
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Abstract: The input devices for the operation of communication aids and the switches that enable multiple value input are
required for disabled at the terminal stage of Amyotrophic Lateral Sclerosis (ALS). We considered the utilization of
eyeblink that is relatively less associated with ALS at the terminal stage for the switches. The purpose of this study is to
investigate the possibility of categorizing eyeblink data into multiple spaces. We focused on the variations in the shape of
eyeblink waveforms attributed to conscious actions accompanying voluntary eyeblink. There were significant differences
in shape feature parameters obtained from eyeblink waveforms between normal voluntary eyeblink and wink. The results

suggest that eyeblink data could be differentiating into five values.
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Fig.1 Shape feature parameters of eyeblink waveform.

Table 1 Definition of shape feature parameters.

Parameters Definition
Eyelid closure amplitude Acl
Eyelid opener amplitude Aop
Amplitude ratio Aop/Acl
Eyelid closure time Tcl
First half eyelid closure time T1
Second half eyelid closure time T2
Eyelid opener time Top
First half eyelid opener time T3
Second half eyelid opener time T4
Eyelid closure speed Acl/Tcl
First half eyelid closure speed (Acl/2)/T1
Second half eyelid closure speed | (Acl/2)/T2
Eyelid opener speed Aop/Top
First half eyelid opener speed (Aop/2)IT3
Second half eyelid opener speed | (Aop/2)/T3
Duration Dur
Half duration HDur
Eyelid closure duration CDur
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Table 2 Comparison of shape feature parameters.

Normal Mann-
Parameters voluntary Wink Whitney
eyeblink U test

Acl 424 33.0 N
[pixel] (x2.4) (£8.7) -

Aop 42.7 31.6 -
[pixel] (£2.7) (x7.4)

1.0 1.0
Aop/Acl (0.1) (0.0) n.s.
Tcl 20.0 27.8 n.s
[frame] (£3.2) (x7.7) B
T1 10.2 10.8 n.s
[frame] (£1.1) (x2.4) B
T2 9.8 17.0 n.s
[frame] (£2.8) (£7.6) -
Top 54.6 106.2 -
[frame] (x19.1) (x31.5)
T3 20.0 69.8 *%
[frame] (£6.0) (+25.9)
T4 34.6 36.4 N
[frame] (x14.6) (x10.0) -
Acl/Tcl 2.2 1.2 -
[pixel/frame] (x0.4) (x0.3)

(Acl/2)/T1 2.1 1.6 .
[pixel/frame] (x0.2) (x0.4)

(Acl/2)/T2 2.3 1.1 -
[pixel/frame] (£0.6) (x0.4)

Aop/Top 0.9 0.3 o
[pixel/frame] (£0.3) (£0.1)

(Aop/2)/T3 1.2 0.2 o
[pixel/frame] (x0.4) (x0.1)

(Aop/2)/T4 0.7 0.5 N
[pixel/frame] (x0.3) (x0.1) o

Dur 123.8 185.8 o
[frame] (£16.7) (x15.7)

HDur 79.0 138.6 o
[frame] (£7.8) (x13.2)

CDur 49.2 51.8 ns
[frame] (+8.8) (x27.3) -

n.s. : not significant, * : p<0.05, ** : p<0.01
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