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Evaluating Effect of Fatigue and Forgetfulness
for Gesture Recognition using Accelerometers

GAKU YosHIDA, T Kazuya Murao,f!
TsuTomMU TERADATLH2 and MasaHIKO TSUKAMOTOT!

Mobile phones and portable video games using gesture recognition technolo-
gies with an accelerometer enable drawing objects, which is difficult for con-
ventional interfaces, and recording detailed activities in daily life. Generally,
though several samples of gesture are used as training data, which may lead to
misrecognition because the trajectory of gestures changes due to fatigue or for-
getting gestures. However, researches considering changes of gestures have not
been reported so far. We evaluate the effect of users’ fatigue and forgetfulness
for gesture recognition and propose a method finding appropriate position for
training data in real time. We have confirmed that the proposed method finds
more stable training data than that from conventional one.
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Fig.2 Calculation method.
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Fig.1 Sensor position.
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Fig.3 Average (userl, dayl as training data)
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Fig.4 Average (userl, day2 as training data)
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Fig.7 Average (userl, day5 as training data)
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Fig.5 Average (userl, day3 as training data)
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Fig.9 Average (userl, day7 as training data)
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Fig.6 Average (userl, day4 as training data)
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Fig.11 Variance (userl, day2 as training data)

140 140

120 120

100 100

EUA‘

80

& &
R R g IV

a0 a0 AN

2( 2(
0 —dayl —day2 —day3 —dayd 0

0 —day5 -——day6 ——day7

—dayl —day2 —day3 —dayd
0 —days _—day6__—day?
1 21 a1 61 81 101 121 141 161 181 1 21 41 61 101 121 141 161 181

B StEE *¥r—SumE
014 500000000000000001000 015 e0000000000OO0O0O0OOO 1000
ooo ooo
Fig. 14 Variance (userl, day5 as training data) Fig.15 Variance (userl, day6 as training data)

ocoooooooooooboooooooboooboooobooOobOOobooooobobooDoooo
gooboobooooooooooooboobooobooooooooooooooboooboo
goooooboooooobooboooooooboooooobooooooooogooooo
ocoooooooo brwoooooooboboobobboobooobooooo
gobooooooboooooooooobooboooobooooooobOoOoOoooooo
oooobooooooooooboooooobooooooobooboOooooboobooOoboDbboOobo
gooooboooooooooboooooooboOobooooobooooobooooooDoo
goooobooooooooooooobooooooooobooOobooooobooOobOoooooDooboo
goooobooooooooooobooooooboboooobooooobooOoooooooooDoboo
gooooboooooooooooooooboooooooobOooOoooooboooooboo
goboooooooooooooobooooooooooobooobooooobooobooooDooboo

2012/3/12

140 140

120 120

100 \\u
& A
e WA H

a0 RS “‘

2 —dayl —day2 —day3 —dayd —dayl —day2 —dayd —dayd

0 —days —day6 —day? 0 —days —day6 —day?
1 21 a1 61 81 101 121 141 161 181 1 21 a1 61 81 101 121 141 161 181
FET-SEE) FETShlE)
012 30000000000000000 1000 013 40000000000000000 1000
ooo ooo

Fig.12 Variance (userl, day3 as training data) Fig. 13 Variance (userl, day4 as training data)

140

—dayl —day2 —day3 —day4
—days —day6 —day7

1 21 a1 61 81 101 121 141 161 181

PETFSGE(E)

016 700000000C00000000 1000

ooo

Fig.16 Variance (userl, day7 as training data)

goboooooooooooooooooooon
4. 0D O OO

gobobooboooooooobooboooooboooooobooo0oooooooooooooon
goooooooooo brwoOOOoOooooooooooooooobooooooooon
goboobooooodobooooooooooooooobobooooooboOooooDooo
goboobooboouoooobooooooooobooooooboOoboooboooooooooDoo
gboooooboooooboodobooobooooobobooobOooOOobOboOobOoOooboo
goboooooooooooooboooooooooboooooobooOoboOooooDoboOoobo
gboooooboooooooooooboooooOoOoOobOoOobobOboOoOoboooooboOoo

gobooooooooooobooooooooooooboooOoo3sooobooooonon

© 2012 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooboooodoooooooooooooooboboooooooboooooDbobOobo
gooooboooooooooooobobo0ooooobooooboboboOo0 1000 2000
goboobd 10000 00000000000 nO 10200000000020007
ooooooo 2000000000 DIWOOOOOOoOoOoooooOoOoOoO 17000
00000000 DITWOOOO0OO0o00oOooooo+10%00000000000000
oooooooooooobobobobooooooooooo DrwooDoOoOoobooOoooo
goboooooboooboooooooooboooobooooooobooOooooOoo
oooOo3booboboooooooobooooOooooOoOo0oooO0O0oO0000o0O0 DTW

ooooooooooooooooooboobOOoDOObCbObOObOOoOooOooOooOobOObCbOOOn

o000 0000000000000 z—110000000000z—100000
0000000000 DTWOOOO0DO w, 00000 6, 000000u,0 0,000
gooooooOoOboooooooobooooooooDoobooooooooooDbo
ggoo

@ fig < Ho

® [z < [0

® |z — po—n| < pz X 0.01, forn=1,---,9

o |0y —0p_n| <0z x0.01, forn=1,---,9

0J0d0o0oo0oOo0oOoOoODbO 1o00b0b0o0o0ob0oObOo0o0bD 1000 obOooooooo
0d00bO000DbOooooOoo0ooooOo 20000000000D0000DDOO0

5. O g

goboobooobooooooodoooboooboooooooooooooon 200
oor70oo0oo0oO0OOO0O0O0O0 DrwooOoooooooooboboOooooo1obooooo
10%00000000000000000000O000DO0O00O0 1ID00O0O0DO0 1
o0 sboooobobooobooooobobooooobooooboo0oonb 200000000
O0s50000000000000O0O000000 300000000 O00O0O0O0OO0O DTW
oboodouobi1oosb0odn

oobooooooOoooO0ooooOobobOOo0c100b000b000000000000 DTW
goboooboobooobooobooboo 20 1000 s500000000000D000DAO
oooooobrwoboooooooooooooooooO 3000000000000
cooooOoooooobrTwOoOoOooooOooOooooooooooooooboooooo

Vol.2012-MBL-61 No.19
Vol.2012-UBI-33 No.19

2012/3/12
o
He' COREWERRAETS
s / $EF—8  emTET—4 e
Ho ()

% BB 10% (k34567891011 » EHE
E :

H - XE B OR{TT

: bt 1232567891011 1) W < o

! Ox < 00

$EFT—SOEMME]

017 00D0O0DO0O0OOOOOOO
Fig. 17 Ideal position for training data.
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Table 1 Result of subjectl

goooooo 1000000 50 gooooooo 50
nono ooooo g ooooo 20 ooooo 30
200 395 255 560 372
300 557 349 730 435
400 525 329 662 331
500 579 373 738 309
600 608 404 747 287
700 817 562 974 373
02 0002000
Table 2 Result of subject2
oooo goooooo 1000000 50 gooooooo 50
goooo 1o goooog 20 ooooo 30
200 750 548 839 709
300 903 724 997 592
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700 760 631 893 624
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