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Evaluation on a Concealed Interface
using Abdominal Circumference

Abstract:

The downsizing of computers enables users to operate computers anywhere. Generally, since a user operates
his/her computer by hes/her hands, computer operation is unconcealed to surrounding people. On the other
hand, there are demands for hidden operation of the computer in situations such as face to face commu-
nication and during a meeting. The operation of computer in those scenes often gives a bad impression
to surroundings and discommunication. Therefore, in this study, we propose an interface using a user’s
abdominal circumference as input. The motion of the abdomen is hard to be recognized by surroundings,
and a user can move one’s abdomen independently of the other body parts. We implemented a prototype
of input method using the moving velocity and the absolute size of abdomen as input. Then, we evaluated
the granularity and reproducibility on the control of abdominal circumference. Evaluation results confirmed
that three levels of granularity is acceptable for comfortable and accurate use of the proposed method, and
the input in five levels of granularity will be applicable enough after the proficiency of using our method and
the improvement of device.
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Fig. 1 A snapshot of wearing prototype
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Fig. 2 A snapshot of prototype
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Fig. 3 The mechanism of movingpart
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Fig. 4 An example in change of moving velocity
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Fig. 5 An example in change of abdominal circumference
O

01 0O0oooOoooooooooooo

Table 1 Moving velocity commands
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Table 2 Abdominal circumference commands
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Fig. 6 Decision by mode method
|
good

44 000000DO
0000000000000000000000000
000000000000000 n0000000000
000000000000000000.0000000
00000000000000000000000000
000~.000000000000000000000
00010000000000000000000000
0000000000000 1000000000000
0000000000000 00000 nO0O0O0O0OO
00000000000 200000000000000
0 a0a,0000, 00000000000 w0000
00,2 0000(1)000000000000OOOO
0000000000 000000000000 f,(x)0
f(x)D0D00000D00000D0000000000
00020000000000000000

_ 1 (x — p)?
f(w)——\/i;ggexp (—-jhfz> (1)

20000000000O000DOO0OOOODOOOOO
od2000000000 edoooooboOoOoOooOoO
goboooooboooooboooooooOooboooo
ooboooooooooooooobooono etonon
oboooboooooboocooobootobooooooo
oobooOO0 oo suouobooooooboooon 30
gbooooooooobooocoooooooooooon
ubd20000000C000CO00O0O000O0O000

fO00000000O0O0OOOOCOCCOOO0OO000O0
oboobooooooo f(steadyT)DDDDDDDDDD
OO0 (»)00000000o0OU0OoUOOOooOooooo
DDDDf(steadyl )DEIDD (v)ybooooooooo
gbooooooobooocooobocooobOobooon
(r)OOooOoOo (v )ODOOOUOOODDOOOOOOO
oobo0oz20000000000000O0

OO0 3000sbooooooooooobbooboOoonon



gogoooooood
IPSJ SIG Technical Report

03 O00O0OO0O0O:0000000000O0OOOO
Table 3 A moving velocity: Probability density function
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Table 4 An abdominal circumference:
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Table 5 Input accuracy (velocity: 3 levels)
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Table 6 Input accuracy (velocity: 5 levels)
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Table 7 Input accuracy (circumference: 3 levels)
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Table 8 Input accuracy (circumference: 5 levels)
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