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Abstract: Music therapy is one of the rehabilitation program and that is approach to improve physical and
mental handicaps of clients using music by therapists. Conventionally, the music therapist evaluated the
effect of music therapy with the original policy and intervention details, but it was very difficult to establish
the common and objective evaluation policy, because of the variety of the client’s symptom, differences of
each hospital policy, therapist experiments and so on. Therefore we focused on the smile especially among
several facial expressions, which was observed commonly with mind and body activation of clients and quan-
tified the smile intensity from only image sequences for music therapy records without contact and constrain
to the clients. Furthermore, we tested statistically the difference of the smile intensity, which depends on the
interventions by therapists and progresses of the therapy. As a result, we confirmed statistically significant
facial expression differences of client with the therapeutic regimen and progress and there was high correlation
between that and subjective evaluation results.
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Fig. 1 Process of the music therapy.
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Fig. 2 Process flow of our proposed system.
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B 1239 A L HRH ROC Hifi 2 K 8 124 47RT. “IE
M OFEBEMILMERICERT AL, WIhofmEx H
WTH AUC (Area Under the Curve) > 0.97 & IEHI2E
WHHMERER R L TB Y, 20T 2 o0 EZHAL
72 LIH+CS-LBP #i 2 w7z & &12 AUC = 0.981039
RO EWEREE R L7, —T, ‘RO O%FERTERE
(&, “IETEY & BT 5 & SheE & b ISE TR R
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Fig. 7 Comparison of the ROC curve of each feature extraction
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method for frontal faces.
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Fig. 8 Comparison of the ROC curve of each feature extraction

method for three-quarter faces.
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FEEDEE LT, TET T VA - R— ZDEEHKT
FH: (9], [10) 2 ETHH VO NEWEBERIEEREZ R =
EMBENTBY, WERHOGEIB TR 2 (g
HED 1O Th S LBP N— A DS % EHR L 0 7-
D OYEE L L THY, A58 CTHRA L 72 LIH+CS-LBP
Tt L i tERE Y ROC I IC X h kg5, 22T
LBP ~X— A D45 & LIk 9], [10] THIRETFH: &
DIE R T L L THW ST b Uniform LBP 45
B (19] 2 H, HEENE ST A — 8 1xd S0 LoERLT
BRERTHMEERIC L D iR D BV HEREZ R L7 DT oflE & L7z,
e Uniform LBP #f#&
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- FiE 1
- Rtk : 1,475

FFIELOII, ZERBEGRT -5 2 THA 2R
(239 B EERIL S O VUL IERE Z R § 5. CK+7 — %
oy M, FEWEGET— 5 N—2 L L TR EICE CF)
F &1 C & 72 Cohn-Kanade AU-Coded Facial Expression
Database [22] & & 5 IZILHR L, 18 2> 5 50 & D HERH
123 NS 2 FEWI{E T — & 5%, MEFOIRED S F
TR ENs FToMEL-EEHEE L T593 ¥ —7 ~
APDENTBY, FLFDIH 32 =7 Y AIZDON
Tld Emotion 7 X)L (Angry, Contempt, Disgust, Fear,
Happy, Sadness, Surprise) & [FFFICFRES TS, &K
FHECX, TOTNVIEHRE b & IZEEEE S LT Happy
@ Emotion 7 NV HMF G- ENT WAL — 7 ¥ AD K
W7 L -0 (691) %, FoIE%HEEZE LT,
Happy UAt® Emotion T NV A3t 5 ST 5 Wifg s —
T ADRKET L— L0 (258 F) &, WEFMmGEE L
THREEY — 7 Y ADWEH T L — A DEE (327H) % b
HETH, ZORRE, FHliHmEIEE, ZEEBIE 69 1L,
JELEBH (S 585 MM & 72 - 7. Z OFEANH G T2 X}
LT, 4.1 BiCRHBAL-HM & O & 0% /IFEEHm{%R T —
F R—=Z2D&WE %2 EHm{% e LT, LIH+CS-LBP 4f
i & Uniform LBP $5#E % & 4 il L T8 L 2%
Mt an & AV CEE OB MERE & LGN L 7285 R 2= 9
WRT. WTNORBHELHWTS AUC > 0.99 L IEFIC
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S OEELTFEE LTHW A LIH+CS-LBP FfiE %
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Fig. 9 Comparison of generalization performance for facial ex-

pression.
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g7 — % 4,000 LD ) B, AHFFEOEB L #5 TEEA
TX723,653 F (%8 : 2,010 K, FEEHE © 1,643 80 %,
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Fig. 10 Comparison of generalization performance for person

independence.
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Fig. 11 Result of the smile intensity estimation for images of
Subject #0006, Trial #1.
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Fig. 12 Result of the smile intensity estimation for images of
Subject #0018, Trial #3.
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KN A ZIZHPFE AL S HEEY 4.5m, 38 1.2m OfF
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Fig. 13 Smile intensity during the “seasonal song” activity.
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Fig. 14 Transition of the average smile according to each in-

tervention.
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H 1O, BOSEAZO L EES Mh23 0 B [9F%
W] (K13 2 OXH), BXU, Z05DALOREMmITY
WAD B [FEAA] L) AFEEHOXEAEL S
El D, RRIRETIE, FEREEOREL EHICKEL DN
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5.2 #RETRURRTEIC & B HEERER OFHE

FTRMS, REPLRT— 5 OBEAZHL 72012, #F
B (1~6) & ANE GBI, JEERE, 1548, R A)
RN E YL B ON 2 T o7z, ZORER (R 1
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F 1 IURE AR R
Table 1 Result of two-way ANOVA.

RN | WA | HHE | AR | F Ol P 1 | F(0.95)
EAE) 11.273| 651

1T IZEH)

(S AI%E) 1.299 3 0.433|41.898 | 1.086E—24 | 2.619
HI 25 8)

(F&8m%0) 1.570 5 0.314 | 30.380 | 1.062E—27 | 2.228
ZHAEH 1.914 15 0.128 [ 12.347 | 3.997TE—27 | 1.682
R 1.490 628 0.010

#z 2 Tukey-Kramer #:(2 & 2 £ \ILESGEF (**p < 0.01, *p < 0.5)
Table 2 Result of Tukey-Kramer’s test. (**p < 0.01, *p < 0.5)

#1 4618 #2 IR #4 J61E #5 IRk

#1 g
#2 il

#3 f5iE

#4 g ok *
#5 iR *k * ok
46 1aim wox o wox

HUEIRM | #2380 | 438 | 44 IRl | 45 SR | A6 SR

#1 B
#2 SE
#3 ER
#4 JE
#5 SEIR * Hok *
#6 IR

#1 I | A2 FEEAR | 43 R | 44 JERIUM | 45 THEIU | #£6 T

#1 JEEYU
#2 IR
#3 JEEYUl
#4 JEEI **
#5 JEEIR *x
#6 I *
HLERA | #2FNA | #3NA | #4 AR | #5FMA | #6 FRA

sk

#1 A
#2 A
#3 FI A
#4 A
#5 FA A
#6 IS A

ZHH), p < 0.01 OFBAKETEEREOFLRMEIZ X 5
SEYEEEE OB X N AN & 5 P EEE OE N
WRRO HNTA, FFFICZENS O HEAEH QRO L7,

ZZTEHIZFEM A0 24T 9 720, Tukey-Kramer i
WAL ERBHRETEML7z. THE7-L21E, ‘2R
FBRIORT X912, [HRiE] B0 P EEE 12 BT 5 %
WCEDWIEIIEETH L LG noTzns, TIERERIC
F2WRTEIIRT L9112, [FENA] OFHEHEE S HE
WAL TWwbH 2:7.73‘5‘75‘0 7z,

Z 2T, KETO [FEnA] WEOFEEHEE % £ DD
WRFOFE (FIIEE) N—2AF5( v E2, o
ANBEOFHEBEED S € DEZ T 5 2 & TTYEEHE
ZIEBAL L, ZOERACESEERE 123 L T Dunnett 12
;é%ﬁ&ﬁ@%%%#tt.%@#% & 15 2R T &

Z [4B#E] BR324 3 MITHEREL T p < 0.01 DFEK
’—%’CIE%WE$15] ABHEE O INAHE 13RO b, HAnlic
Fo T, EFM] PEERE] 28 wTd &4 p<0.01,
p < 0.05 DAHEKECTEEIMRZ -2 LD 5N,
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Fig. 15 Result of the Dunnett’s test.

& 3 EBIRFl & P SEBE & O

Table 3 Correlation to the subjective assessment.

T BEEAME H fedE | RPN | JEEEUl | JEAA
FeAsE 0.801 | 0.883 0.353 0.025
Fefetk 0.609 | 0.794 0.193 | —0.059
ok 0.906 | 0.963 0.141 | —0.089
EEIES 0.868 | 0.942 0.156 | —0.041
IR E) 0.971 0.975 0.221 | —0.099
TR BE 0.943 | 0.981 0.169 | —0.158
FE 75 SRk —0.083 | 0.114 —0.784 | —0.403
b= 0.096 | 0.202 0.605 0.470

5.3 FEEHE & DB
W, TERO RN % 5T )7 ik & RS R & D
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6. F&&b

ARHFFETIL, SVM I & 1) MgIEHR O EHE g T
BEA &S L, ZOEM & H v CE L O RLERLY g o
Ao BEOEHEE T LERLT 5 LT, ZORH
B - ERHERE A O SRR ORI & BB IR A i
2DV L 7.

SEEEHEEICE LTI, EEEERLT 52 LR (ED
TET T2 AERDOAD S SVM 2 & ) EHOMM & 5
ExRHEET A L HIRL, BHIR X IO T 5 RN 2 %EH
O TERE & R E ISR L 7210 & Bl O S 2R /IR S A 1 (%
T =& N— 2% I\ CRGEE L 7S, LIH+CS-LBP 4
whEHWEEIS, “IEME” 128w T AUC = 0.981039,
SERLOBE” 1I2BWT AUC = 0.976259 & WO BN & |2
BT EWEEBERE 2 #E8 L 72,

F 72T ERE D FM IS BV THE, B RYBIIC 2 FEE o fiF
FHAMT = RX=2A &, FEokieHbET
S L 2k, CK+7— %ty 2R E LI
AUC = 0.99668, GENKI-4K 7— % N— 2 &xt5 & L7z
BAEIZ AUC = 0.975635 & 7 V), LIH4+CS-LBP 45 & %
V5 EGERT D45 LU O RITE T RS 0 S B
BEZ/RT 2 E2MEEAL, $7-FEED 7— 4% NX— 2% H\W7-
EHEHEE O TIE, A\WORBEEMWGEY —F7 v A%
M TRFED LG D 5 RO 7% FAHZAL & 5
fEL LCEmibTRER Z L &R L7z,

KIZ, BAgE L72EBER S T W7o E BB R O
SR EER T, CPAEMIET 6 N2 b7z o THER I ISR &
N7 EBRORRIR B OB HERERLEHR G 2 VT, WRE
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