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Exploring Possibilities to input Discrete Values
through a Pressure in a Mobile Phone

TAKAHIRO OGINOY'®  TETSUJI TAKADALP)

Abstract: In this paper, we report on an exploration the possibility of input operation by a pressure at a
mobile terminal. Although there are some systems and interfaces that make use of a pressure as an input
scheme on mobile terminals, they have used the scheme in order to input just two or three discrete values.
It means that it has not been explored how many discrete values can be input through a pressure. To get
an answer the question, we developed a prototype mobile application for Apple iPhone 7, and conducted an
evlauation study with subjects using the prototype app. We got a result that the input scheme has reasonable
operation time, but successful input rate would not be enough for a use in a practical application. We also
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discuss about an application that uses more discrete values through a pressure.

1. 0000

2015 0 OApple O O iPhone 6s/6s Plus O O 3D Touch[1]
cooobooooooooboooooobooobooooo
coooooooooooboooooobooobooooo
0000000000000 o (Cooooouooon)
cooobooobooooobooooooooboobooon
coooboooooocoobooooooboboooobooooo
oooood

oobooooooocoooooooobobooooooon
cooboooooooobooobooooooooon

() 0000000DO0O0O0UD0OO0O0

1 pooooo

The Unversity of Electro-Communications
) takahiro.ogino@uec.ac.jp
b)  zetaka@computer.org

© 2017InformationProcessingocietyof Japan

(hyOOOooooooo

00 () 0000000000000000000)/C0
0" 00000000000000000000000
0*/00000/00000000000000000
O0D0O0O0Apple 000000D000000D00 “Quick
Actions’” 10 0000000000000000000O0O
000000000000000 “Peek and Pop” 000
00000000000000000000000000
00000 (00000 (b)O0D0D000000000
00000000000000000000000000
00000000000000000000
0000000000000000000000000
0000000000000000000000 ()00
00000000000000000000000000

*I Joo000000O0O0O0O0O0O0000000000o0o0o0o00
0000o0o0o0oooo0oo0oooo00o

234



TGRS A 25 72 g > 2017
IPSJInteraction2017

00000000000000000000000000
000000 MmO,0,0,0000%000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000

e 1000D0DODOOOOODODOOOODO

e 000DDODOOOOOODOOO

2. 0000

0000000000000000000000000

00000000000000000000000000

00000000000000000000000000

00000000000000000000000

e 00O0DOOO/00
00 [5)000300000000000000000
00000000000000000000000 20
000000000000000 (400000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000Krombholz
00000000000000 “orcePIN?[2] 000
00000000000000000000000
000000000000000000000000
00000097100 (00)(90)(70)(10)00D00
oooooo
KimOOOOODOOOOOOOOOOOO00000
00000000000000000 [3]0 “Pressure-
Grid’ 000000000000000000000
000000000000000000000000
00000D000000X-YOOOOOOOOOO
00000000000000000000000
000000000000000000000000
000000000000000000000000
oooooo

e 000DO0O(DOODO)ODO
00 [700000000000000000000
000000000000000000000000
00000000000000 (600000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000000000000000

© 2017InformationProcessingocietyof Japan

1-509-32
2017/3/z

eees0 docomo 4G 15:59 @ 7 53% @D+

< Input status

Input value __| indicator

pointer

B

— Numbers

™ Press area

01 0D00O00O00O000o0oooboOobOobooooooo
Fig. 1 Screen Snapshot of Prototype System
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int func(float pressVal){
int dval = 0;
dval = (int)floorf(pressVal * 10.0);
if (dval > 9) { dval = 9; }
return dval;
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Fig. 2 Process to get a Discrete Value from a Pressure Value
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Fig. 3 User Interface according to discrete values
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01 O0OO0oOooo
Table 1 Successful Input Rate (Ave., Min., Max.)

ogoooo ooooo ooooo
4 values 78.0 86.7 70.0
6 values 60.7 70.0 50.0
8 values 57.3 70.0 46.7
10 values 54.0 73.3 30.0

(000000 percentage (%))
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4 values 4.09 1.29 1.94 9.62 3.98
6 values 5.59 2.12 2.09 13.51 5.09
8 values 6.90 3.11 2.09 19.17 6.40
10 values 6.84 1.98 3.83 11.68 6.64

(0000000000 (second))
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