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Separation of contact force and bending of fingernail sensor

by Independent Component Analysis

Hideyuki ANDO®} Junji WATANABE £? Maki SUGIMOTO®} and Taro MAEDA*!

Abstract — The measurement of a dexterous manipulation of the finger is researched.
And, the measurement of the finger operation is important for a smooth information
input in VR. Therefore, the measurement device of the glove type is used. However, the
glove type hinders a dexterous manipulation. Therefore, the method that measures from
the fingernail is researched. However, the research of the past was not able to distinguish
the contact force and the bend of the finger. In this research, we use ICA (Independent
Component Analysis) to distinguish the bending of the contact force and the finger. As
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a result, we measured bending and the contact force vector with three sensors.

Keywords

1. 0000

gboooobobooooobooooooooo

oooooooboooooooboooooboooooo
00 [oooooo0oo0oooooooooooo
goboooboobooooooobooooooo
oooobooooooboooon
gbooooboooooobooboooooboooon
gobooobobbboooboobbooboono
gobooobooboboooboooboogoooo
0000000 Pinch(Fakespace )00 OO00O0O
obOoooOooobooooboooboooobooo
bbb bboooooboooo
gobobooobooooboooobooboboooooo
0 DataGlove(VPL Reserch O )OCyberGlove(Virtual
Technology 0) 000000
ggoobooboobboooboobbooboga
gobooobooboooboobobooooo
gobooOooboooobooooboooooooooo
gobodbboobooobuooboboobooo
O0OJohannson OO0 O O0OO0OO0OODOOOODODO0O
gobooobooboooobooobooogoooo

*Dooooooooooo NTTOOOODOOOOOOOOOO00O0 /DD
ooooooo

*210000000 000000000

*DNTT Communication Science Laboratories, NT'T Corpora-
tion / Japan Science and Technology Corporation
*21Graduate School of Information Science and Technology,
The University of Tokyo

Fingernail sensor, Independent Component Analysis, Finger operation

gboboboboboboboobobobonog
000 200000000 0oUoUOooooooo
gboboboboooobooooooooooonog
0000000000o0ooo0o Bouoooooo
gbobobobobobobobobobobobog
gbdbobobOobobOobooboboboooboo
gobogoboooboobboooooboon
gogoobobobboooooobbbobood
goooboooooooooooooooboog
gboboboboooobooooobooooogonog
000 [4)[5][600000000000000000
gobooboboobooobooboboobooo
gboboboooooooooooooooonog
gbooood
ggboboobuooboboobboobuooboboo
gboobobooobobobobooooboooo
gbbobobobobobobobobobooog
gboboboboboooboooboboboobooog
gobooubooboobboobbooobooo
gboobobboboboboboboboboobg
gbobbooooooboboobooobooboboog
gobodbboobboooboobboobbooo
gooobbbobooouoooobbobbood
goooooooooooooooooobooog
gooooboobobobobobobobbbbobooooog
gobbdoobooobobooobbooboboo
00 Independent Component Analysis, ICAO[7] [8] O



goooooooooooooooOd Vol8, No.4,2003

gobooboooboboooobooobooboooobobooo
god

2. ODO0O0OO0OOOOOOOOoOOooOoOooOa

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000
00000000000000000000XO0
000000000000000000000000
000000 XO00O0O0O0O00O0o0oO0ooooooo
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0 [10]0
00000000000000000000000
0000000000O0Mascaro000000000
00000000000000000000000
000000000000000000000000
00000000 [MO00000000000000
0000000000000000000 [plo00
0 Mascaro 00000 6000000000000
(770nm) 0 8000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000030000000
000000000 [fO00000000000000
000000000000000000000000
000000000000000000
00000000000000000000000
00000000000000000000000
O00OMascaro0000000000000000
000000000000000000000000
000000000000000000000000
000000000000000003000000
000000300000000000000000
000000000000000000000000
000000000000

3. DOdOoooooboooboao

gbboooboooooobooobbi1ooooo
gboooOoobooooooobooooooooboon
gooooboooobooobooobooobooobooooo
goboooooobooobooooooooooooo
gboboobooboobooboobooobooon

10 gL
F——— EfI[mm]
() Eo9DEE
() BEBEICEYFFMEITNT
D: FNFERZTAA—F P: T+ 50D RA

01 ooooooog
Fig.1 Composition of fingernail sensor
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