goooooboooboo
IPSJ SIG Technical Report

Vol.2015-CG-159 No.9
2015/7/1

bbb otdtg
Jooodoodbooggogd

oo ova go o2

00002 oo oo?

Oo0oOo® oooos3

toooboobooobooboooobooobooboobooboobOoboobOobobooboobobooo
uoooboobooooboooboooboooobooboobooooboooobbbooboboobooboooo
ooooooooooooooboOoooooOoooOooooobooOoOoOobocOo0ooooOobocboOooooOoa

ooooooooooooooooooooooboOod

oooooooooooooooo

1. ODddo

goboooooooooooooooooooooo
ooooooboooobooooooobooooooogoo
oooooooooooooobbooooooooogo
oooooobooooooooobooooooooooa
Ooo0o00o0ooOOo0o0ooooooooooooboooDo
ooo00o0o0ooOoO0ooboo0oooOoOobooooboooDo
oooooooobooooooooooooooooobooo
ooooooooooooooooboobooooooDoooo
oooooooooooooOoooOooOooDOooOoEo
oooooobooooooooooobooooooogoo
ooooo0oo0oo0ooOooRooooOooOooOooon
cobooooboooooooooooooooooooon
ooooooboooooooooooooooooogo
oooooooboboooboooooooooooogoo
oooooooooooboboOooooooooooooo
00o00o0oo0oooooooooooooo 3o
ooooooboooooooooooooooooogo
000000000 4. 00o00o0o0ooo0ooooo
ooooooboooobooooooobooooooogoo
oooooooboooboooooooooooogoo
coboooooooooooooooooooooooo
ooooOoO00ooOoo0oooOooOooooooboooDo
oooooooOoOoooooooooooooooooo

00o00ooOooOooooo
picoooo
goboobobooboooo

@) arakawa@bsys.hiroshima-u.ac.jp

[

w

2015 Information Processing Society of Japan

(b) After deformation

(a) Before deformation
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Fig. 1 Change in the contact area

goboooooooo

ooboooobooooooooooobooooood
gobodoobobooooooooooooooooooo
goooooooooooooooooobooooboon
0000000000000 o0oooooooooon Bo
gobooooobooooboooooooooooogo
gobodoboooooooobooooooooooon
gobodoobooooboooobodooobooooooo
goboooboOooooooooboooooooooo
gopboooobooooooobooooooooboboooo
goboooboooooooobooooooooooo
goboooooboooboooooooboooooobooo
oooo

2. DOOoOOOoD

00000000000000KwitaDOOOOD00O

00000 [f00000000000000000000
0000000000000 10 (@) 00 (b)) 00000
0000000z000000000e, 00100000
00 SO0000000000000

eE:(Stlstsm_Stzststg)_(sﬂstsﬂ_Sszstssg) (]_)




goooooboooboo
IPSJ SIG Technical Report

cooooooooooooobboooboooooooo
OooUooUooUoUoUooUoU eooooooooo
coooooooooboocooooooooo

3. UbOoobooood

3.1 0000

ooobOoboooooooboobooooboboooooooo
oooOoOoom20000000000000000000
000000000000 OO0 Leptrino, CEFSO080CA501U M
0000000000 ViewPlus, Firefly MVIO OO OO
cooooooboooboboboboboooboboobobooon
OO0O00000000MiSUMI, ZEFSeoO O OO0O0O000
cooobooobobooooooooboooooboooboooo,
SGAM26-15000 0 0000000000000 00O0O0O0O
o200000000000000CO0O00O0C0O0O000
cooooooocoooboooboooobooooooooo
cobooooooboooooooboooobooooobooboon
coboooobooooboocoobooobooooboboooono
ocooooboooooboooooooo,o0obooboooon
cooooobooooobooooboooooboooobooo
cooooooooooooooobooobooooooooo,
coboooobooooboooobooooooboboooonn
000000000000 FTIROOOOOO 7000
oooooooooooooobobooobooboooooono
cooooooooooooobbooobooboooooono
cooooboooooboooooboooooboboooooon
coboooobooooboocooooooboooooooo
coooooobooooooooooobooooooooo
ooooo

3.2 00000

oobooooooboooooooboooobooooooboo
0000000000 0000000000 OpenCV O
cooobooooooooooboooooooooooon
cooooobooooboocooboooobocooooooo
coboooooboooobobooboooboooboboooono
coooooboobOoobooOoobooOoooboooooo
coobooooobooooboooooooos3oooono 3o
cooooobooooboocooboooobocooooooo
coboooboooboooooOooooOoooobooOoono40o
cobooooood

4. 0O0O00oOdd

4.1 0O0O0OO
goboooooobooooboooboooobooooooo
cooooooboobocooboooooooobooooooon
coooooobooooobooooboooooboooobooo
coobooobooobobooobooobOooobooooooao

2015 Information Processing Society of Japan

Vol.2015-CG-159 No.9
2015/7/1

(a) Overview
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(a) Before movement

(b) Configuration

(b) After movement
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Fig. 2 Experimental equipment
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Fig. 3 Image processing
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Fig. 4 'The relationship among eccentricity, force and moving

distance
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Fig. 5 Approximation line

o

Slope of eccentricity
(=]
1=
>
=1
i /
Slope of eccentricity
=2
=3
oo
-
-
'.‘ g
.
° o

S
13
o

e
=3
=N

Static friction coefficient Arithmetic mean estimation [um]

(a) Static friction coefficient (b) Arithmetic mean estimation

06 0OOOO
Fig. 6 The Experimental results
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Table 1 The relationship between slope of eccentricity

and surface characteristics

Correlation coefficient  p value

Static friction coefficient -0.93 1.9%1076
Arithmetic mean estimation | -0.21 0.52
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Fig. 7 Eccentricity and friction

gerprint pointing device utilizing the deformation of the
fingertip during the incipient slip, IEEE TRANSAC-
TIONS ON ROBOTICS, vol.21-5, pp.801-811 (2005).

[7] Han, J.Y.;: Low-cost multi-touch sensing through frus-
trated total internal reflection, In ACM UIST, pp.115—
118 (2005).



