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The objectives of this paper are to investigate the effects of auditory feedback and tactile
feedback on usability of touch panel and to find out the improving mechanism of touch panel
usability. Four kinds of stimulus conditions are prepared with the absence or presence of
auditory feedback and vibration feedback. In experiments, subjects are given phone number
task under the stimulus conditions. In order to evaluate the usability, task duration is
measured by using timer counter function in the touch panels, and eye-fixation duration is
measured with an eye tracking system. From the experimental results of 24 subjects, it was
found that not only the task duration but also the fixation duration on the touch panel are
influenced by the stimulus conditions. Accordingly, the reason why the task duration under the
condition with auditory feedback or vibration feedback becomes shorter seems to depend on the
fixation duration on the touch panel. Since it is well known that auditory reaction time and
tactile reaction time are faster than visual reaction time, it was guessed that subjects could
more quickly judge the completion of phone number input by using auditory and tactile senses.

Keywords: resistance film type touch panel, tactile sense, auditory sense, usability, response time

(1),(2)

(FFB) (3)

(4)

(4),(5)

(6)

1

1
GOP-4084VTB

* 2014 2 26
*1 739-2116 1

E-Mail  tatsuno@hiro.kindai.ac.jp
*2 739-2116 1
*3 720-2113 5

－ 55 －

近畿大学次世代基盤技術研究所報告 Vol. 5（2014）55－62



(FFB)

730 mm
350 mm

80 0

16 4 4

1 4
4

2 1 3 2 4 1

1 2 3 6 5 4

(a)

(b) 
1

1.
 TFT LCD 

 8.4 640  480 
 32,768 
 BURU 

 DC24V 35W 
1.3kg 

(a) (b)
2

Start

4

1

4

2

4

3

4

4

4

3

－ 56 －



TP-Designer
2 3

4

Start
4

16
4

2
4 1

2 3

4

1786 Hz

4 4

(7)

1

a) 1 1/2
1/3

b)

c)

d)

e) 2

a) c)
b) d)

EMR-9

240 Hz

4

(a)

2.

(a)

(b) 
4

－ 57 －



(b)
3

(Ta)  4 
(Tg)

(Tn)
(Ta) (Tg)

24 21.1 1.2

3

4 5
5 (a) (b) (c)

5 4

2
4

1 4

 (F(3,69)=16.18, p<0.01 )
 (F(3,69)=19.08, p<0.01)

(F(3,69) = 
0.293, n.s.)
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Ta1 (s) Tg1 (s) Tn1 (s) Ta2 (s) T g2 (s) T n2 (s) Ta3 (s) Tg3 (s) Tn3 (s) Ta4 (s) Tg4 (s) Tn4 (s)
S01 43.204 27.883 15.321 40.191 19.632 20.559 45.926 30.055 15.871 46.393 33.892 12.501
S02 44.429 29.155 15.274 39.101 24.074 15.027 48.201 32.093 16.108 50.534 33.481 17.053
S03 38.111 19.814 18.297 37.254 24.793 12.461 40.921 22.699 18.222 38.476 22.878 15.598
S04 39.707 28.814 10.893 35.634 19.955 15.679 42.627 28.989 13.638 42.384 23.732 18.652
S05 47.272 30.397 16.875 39.677 23.511 16.166 45.162 31.364 13.798 48.505 32.273 16.232
S06 38.417 24.881 13.536 34.445 23.021 11.424 38.114 23.372 14.742 44.375 31.336 13.039
S07 48.201 29.734 18.467 39.976 24.984 14.992 44.762 26.031 18.731 47.773 31.364 16.409
S08 40.226 26.371 13.855 39.641 22.595 17.046 44.072 27.116 16.956 44.376 31.914 12.462
S09 34.491 18.459 16.032 35.891 20.441 15.450 33.172 19.778 13.394 33.886 20.554 13.332
S10 43.562 29.612 13.950 37.876 28.842 9.034 38.304 27.443 10.861 48.571 35.659 12.912
S11 33.988 20.567 13.421 38.926 23.778 15.148 31.285 19.191 12.094 34.765 24.143 10.622
S12 34.512 21.965 12.547 32.957 24.413 8.544 33.209 21.477 11.732 36.943 24.379 12.564
S13 38.265 21.227 17.038 33.443 19.745 13.698 43.768 21.315 22.453 49.621 25.325 24.296
S14 34.375 20.524 13.851 36.221 25.220 11.001 39.955 26.296 13.659 39.018 27.794 11.224
S15 43.611 28.635 14.976 41.366 23.851 17.515 44.317 27.025 17.292 45.243 29.118 16.125
S16 42.757 30.511 12.246 48.901 26.764 22.137 48.531 33.176 15.355 55.668 36.381 19.287
S17 34.542 19.425 15.117 37.618 21.454 16.164 39.501 24.821 14.680 35.995 18.979 17.016
S18 36.496 22.614 13.882 35.312 18.573 16.739 33.948 23.193 10.755 39.665 25.049 14.616
S19 35.818 20.137 15.681 39.917 20.878 19.039 39.917 24.535 15.382 40.551 28.062 12.489
S20 47.708 31.593 16.115 45.321 24.662 20.659 43.621 22.644 20.977 46.812 33.394 13.418
S21 43.299 21.833 21.466 40.875 21.045 19.830 40.018 20.534 19.484 49.625 33.889 15.736
S22 45.292 23.581 21.711 36.518 25.472 11.046 44.326 29.849 14.477 44.992 30.119 14.873
S23 36.590 20.528 16.062 37.024 21.439 15.585 40.972 27.659 13.313 42.135 28.275 13.860
S24 48.388 30.396 17.992 40.431 26.017 14.414 48.783 32.399 16.384 53.151 39.253 13.898
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Mean SD Mean SD Mean SD Mean SD
Ta (s) 40.553 4.802 38.522 3.503 41.392 4.818 44.144 5.740
Tg (s) 24.944 4.360 23.132 2.528 25.961 4.101 29.218 5.146
Tn (s) 15.608 2.595 15.390 3.520 15.432 2.956 14.926 2.933
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1786 Hz

(9)

(10)

(11) (12)

(13) ISO 
7731(14)

(15) 2010

ISO 24500(16)
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1 2 3 4

40.553±4.802 (s) 38.522±3.503 (s) 41.392±4.818 (s) 44.144±5.740 (s)
ns ns *

(|diff|=2.03,p=0.027) (|diff|=0.83,p=0.252) (|diff|=3.59,p=0.000)
* *

(|diff|=2.87,p=0.003) (|diff|=5.62,p=0.000)
*

(|diff|=2.75,p=0.001)

* :  p< 0.05
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1 2 3 4

24.944±4.360 (s) 23.132±2.528 (s) 25.961±4.101 (s) 29.218±5.146 (s)
ns ns *

(|diff|=1.81,p=0.040) (|diff|=1.02,p=0.175) (|diff|=4.27,p=0.000)
* *

(|diff|=3.88,p=0.003) (|diff|=6.09,p=0.000)
*

(|diff|=3.26,p=0.001)

* :  p< 0.05
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