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Remarks on Recognizing Emotions Expressed by
Walking Motion by Using Acceleration Sensors
of Home Gaming Console

IcHIRO IIMURA, ! HisanNor1 Karf?
and SHIGERU NAKAYAMA 2

In this study, we examined recognizing emotions expressed by walking mo-
tion, for the purpose of confirming whether more efficient recognition is possible
by using only acceleration sensors without using the other kinds of sensors. The
acceleration sensors were attached to the upper arm and the lower leg of a ex-
aminee in addition to the waist which was the wearing part of an acceleration
sensor in the previous study. The experimental result suggests that more effi-
cient recognition of emotions expressed by walking motion is possible by using
only acceleration sensors. We have also confirmed that the proposed method
have shown higher recognition rates by using relatively few feature quantity
in comparison with the conventional method, which employed C-SVC method,
though the proposed method employed classical multilayer neural network.
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Lower leg

(a) Three-axes acceleration sensor (b) Three attached sensors
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Fig.1 Appearance of three-axes acceleration sensor (Wii remote) and three sensors attached to an

examinee.

oobooooon
gooooooboooooooboooooooOoooobobOoobOOoOoOoooobooboOoooDonoo
gooooooooooooobooooooobooooobbooooooobobooooDboObOo
gooooboooooooooooboo sboooooooboboooobooboooooDbobono
oooooooooloboobobooooooboooooobobbobobooooooooooo
ooooooooooooooooooooooooooon

2. J0bOoooOOobooOoOoboooba

oooooooooooooooooooooooOoObOboboboOooooon0 wiidooo
Owil0OO0oOooooooooooooooooU1(e)00o0oowiiooooooo
Bluetooth 000000000000 O0OOOOOO CMOSOOOOOOOOOOOOO
0000000 BluetoothDOOO0O00O0O0O0OOOOO0O0O0OODODOCOOOOOOO
oooOoOooOoO0ooOo0ooOo0ooOOO0O0OO0O0O00O0000 WiiOoooooooo
000000000000 JavaOODOOOBluetoothODOOOO WiiOOOODOOOOO
WiiRemoteJ1.56 000 00000WiHOOOO0O0O00000 20y02000000000
+5GO00000000000000000000 100MHzOOOO

000000000000 00D00000000000000Y 0000000000
goooooooooobooooooobooooooooooobooobooooooooooDoboo

0o0oooooog Vol 52 No. 4 1755-1760 (Apr. 2011)

cooooobooooooboooOobOoOoO0oOoOooobooobobobOooooooboooobooO
goooboooodooooooodoooooooobooooooooooooooooonod
goooboooooooooooooooboooooooooo1oobo0ogoooooao
gooobooodoooooooobooooboboooooboobooooooobooooDooboo
90000=3[000/0]x30]jb00l1000000OLUOO0OOOOD1000DOO
gobooobooooooboooobooooon

oooOooooUoo 1(p)OOoDO0oULOO0OLO0LDO0UyOOUOLDOUOUOUOO
00000000000®Y 00000000000000000 3000000000
gooooooooooooboooobooboooooooooooooobooboOooooooboo
000000000000000000000000Y0000000000000000
goooooooooooooooooooboOooOooooobooboOoooooObooOoooo
goboobooooooobooooobooooooboooDobobDiOboOooOoboOoOoo9noonooo
goboboooooboooo 3gooooooooooo2roooo10b00o000oDooboo
0000000000000000000000*0[-5G,5G]000000000000
oo0oooooooooD [o,]]00000b000000000000D0ooooonO
00V 0000000000000000000000000000000000000
gooooooooooooooooobooooooobooooobobooooooooDoDbDo
coooooooboooboboOoooooobOoOoobooOoOoObOObOObOOoOoboobobobooODODOo
ocooooooooooooooooooooooooOooOOOOObObObObObObOOOOg

02000010000000000100000200000000000000O00
gooooooooooooooooooobobooboooooooooooooonoa
goooooboobooboooooooooooboooooboooooooooooooonooon
000000000000 00000000O0On [-5G,5G|0000O0OO0OD [0,1]00
0000ooo0o0oooo0o 20000010000 1GOOOOOOOOOOODO 20
gooboobooooooooobooooooboobooooooooboOooooOboOoOooOooo
ooob400000000000000O0O0O

gobooooobooooooooboooooobooOoboOoOoooOoooobOoobooooDoobo
gooooooooboooooboooooooooooooooooooOooooDboboo

1 D00000000D000000000000000 3000000000000000%% oooooo
gobooo0oOo0OO0o0OO0O0O0O0O0OO0O00COO0O0COOOO0OOOOOO0ODOOOOOOOOOOOOOO000 20
gooooooooooooo

(© 2011 Information Processing Society of Japan



1757 O000O0O0OO0OO0OO0O0O0COOO0OOOOO0OO00OOOO0OO0O0OOOOO0COOOOOO0O

0.55 0.30 0.35 0.50 0.40 035 0.65 0.30 0.35
7 : -
| | | | - o 1 | ®
H] 0.45 " € 0.20 .'. g x 0.40 O = 0.30 o H 0.55 Py = 0.20 G, ' 4 g
E b 3 ;_. 7 030 ‘q—— £ E ® 030 +——— ——— £ o [ & E 3 & 030 ——
> 035 +— — > 0.10 = v A > 030 > 020 +— > > 045 - > 010 e >
0 o,
oo ¥ ol®
» T
025 T T 0.00 0.25 0.20 0.10 T 0.25 T 035 T 0.00 0.25
045 055 0.65 0.75 030 040 050 0.60 0.45 0.50 0.55 0.45 0.55 065 0.75 030 040 050 0.60 0.45 0.50 0.55 0.55 0.65 0.75 0.85 020 0.30 040 050 0.45 0.50 0.55
X_max x_min x_ave X_max X_min X_ave X_max X_min X_ave
0.75 0.65 0.55 0.60 0.70 0.40 0.50

z_max
z_min
z_ave

o

I

3
z_max
z_min

) A R “

0.55 -—f*‘ . . X
045 } 035 045 045 0.40

o

2

&
Pe
£

el

0.60 0.30 1 al
0.55 . oh° i s 0.45
55 1 —— o 45—t
0.50 -—*‘L— 0.20
v 3
.
0.50 0.40 } ! 0.10 0.40 !

z_ave

z_max
z_min
z_ave

025 035 045 055 000 010 020 030 025 030 035 020 030 040 0.50 010 0.20 030 040 025 030 035 035 045 055 0.65 000 0.10 020 030 025 030 035
y_max y_min y_ave y_max y_min y_ave y_max y_min y_ave
038 0.60 055 075 0.60 055 0385 0.50 055
T K 70 . ol | ohaA® T
x 0.7 +— o 050 +—— . « 065 —— . o050 +— - ° dEi x 075 o 040
£ < - £ 2
g ° £ 3 3 050 . g E 3, 050 L g g% |+ £ 1 .“.‘ﬂ 3, 050
4
% 06 4+— * 0.40 -——-a' * % 055 * 040 +— x e x 065 {— L < 030 o5 x
N
05 } 030 ° 045 045 030 } 045 ! 055 } 0.20 045
045 055 0.65 075 035 045 055 065 045 050 055 045 055 065 0.75 040 0.50 060 0.70 050 055  0.60 040 050 060 0.70 010 0.20 030 040 040 045 050
z_max z2_min z_ave 2_max z_min z_ave 2_max z_min z_ave
Maximum Minimum Average Maximum Minimum Average Maximum Minimum Average
(a) Normalized values of the sensor attached to upper arm (b) Normalized values of the sensor attached to waist (c) Normalized values of the sensor attached to lower leg

02 000000000 3000ooooOo0ooooOoo0oOoooopoOoOoOoOooODOO00OoOObOO0O0ODOOOOoOoDOOOO
Fig.2 Scatter diagrams of kinetic feature quantity obtained from three acceleration sensors attached to an examinee (Red: Neutral,

Green: Sad, Purple: Joy, Blue: Anger).
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Table 1 Recognition rates R; ;%] about the four emotions (Neutral, Sad, Joy and Anger).

Examinees Neutral Sad Joy  Anger | Awverage
A (Male) 90 100 100 100 97.5
B (Female) 80 90 100 100 92.5
C  (Male) 100 100 70 60 82.5
D  (Female) 100 100 100 100 100.0
E  (Male) 100 100 80 90 92.5
F (Female) 90 100 70 100 90.0
G (Female) 100 100 100 100 100.0
H (Male) 100 100 90 100 97.5
I (Male) 100 100 70 70 85.0
J (Male) 100 100 100 100 100.0

Average 96.0 99.0 88.0 92.0 93.8
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Fig.3 Performance comparison with conventional method on the average recognition rates [%] of
emotions expressed by walking motion.

Average of recognition rate [%]
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