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Modeling Facial expressions from Video
for the Analysis of Atmosphere and Personality

YUkl KOoTAKEYAMAY®  RIE NAKAMURA''P)  Darcur MOCHIHASHIZ )

Abstract: Facial expressions contain various information such as emotions and moods, and facial expression
analysis studies have been conducted extensively. Most of these studies classify facial expressions into certain
existing categories by supervised learning, such as emotion estimation, and few analysis methods have been
investigated to reveal the characteristics of facial expressions of individuals. Therefore, in this study, we
aimed at quantification of individual facial expression patterns and moods by using unsupervised learning
for expression classification to identify real facial expressions. Expression classification requires robustness
to individual facial features and blurring, and analysis that preserves context-important intensity and pat-
tern information. In this study, we propose a framework suitable for real-world data analysis that takes the
above into consideration. Specifically, we design and frontalize facial expression change features, perform
first classification based on facial expression intensity, perform dimensionality compression of features using
principal component analysis, and perform second classification using GMM with collapsed Gibbs sampling.
Experimental results on online counseling training videos of KOSE cosmetics salespeople suggest differences
in facial expressions among salespeople, and the effectiveness of this analysis method is reported.

Keywords: Facial Expression Analysis, Facial Expression Change Features, Unsupervised Machine Learn-
ing, Gaussian Mixture Model, LFM
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4 R () 2R (11) BAVT 2, BT 2HEHRE
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6 R (7) ZHVT p(wn| X —ny S0 = 1,5-,) ZETE
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9
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B\n,k = Z Sn/k + 5 (8)
n'#n
N Zn' n Sn’ kXn/ + fm
m\, x = z ~ (9)
B\n,k
lA/\n,k = Z Sn/k TV, d\n,k‘ = Z Sn/ kO
n'#n n’'#n
(10)
W\Zk = Z S/ kXp X,y + fmm
n'#n
= B i, g+ W (11)
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T, JRENER—2 9 A X — ¥ A7%F Shadow cluste-
ing D7 VIV XL%ZFHATS. HIDIZ, 7 7AX—KKK
WA U CTRAEN R 2K OBELREMERT 2. 22T
K=, ,K),K =(K+1,---,2K) 2§ 5%. R
TEZERS = {s1,....sn} OFIHMEIZ 1 205 2K £ TOfEE
FYURLIEDE TS, DT A=K i W, By, 0y O
HIHMEICOVWTI, k- WWBS 29 Y Tk kb KBTS L
ARLTENT2. O, B 0 3 k_ %k, ELTHY
YR FAHUERVY, fy, Wy IZOWTIETF— X HD x 12 A4
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# 1. RKECTHWEEEHT— Xty k.

i@ D | lRoeB ID IR R
1 BC1 38m38s 6ml19s
2 BC2 25m46s  7Tml16s
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4 BC3 29m04s  8m09s
5 BC4 33m13s 3m37s
6 BC5 22m48s  7m34s
7 BC5 31m24s 3mlbs
8 BC6 25m27s 1ml8s
9 BC7 22mb5s  12mbH3s
10 BC8 30mb4s  3m32s
11 BCS8 26m09s  3mO07s

FREPTDZEWRERT . Bt 7Ry TV v
KXo TEFTIBEMTH 2. £72 (6), (7) ZHVT
BIEER Y > 7V 73 58023, FRLTRDz 44 1T
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CLTHET 22T 1256 2K $TOHHTEELSKE
Fo TV L. BN, kB LRIBEERE k.,
EAIRLT. S={s1,..sny} B’KRF2. UEOT7LITVX
LT E D RENFRIR Y FAR—2FA—DI FAX—2 LT
DENTES.

4. K&

4.1 EBRICAW:ET—4

T - ALhERe B 2 N 1 TRRE RS, a—k—1b
WERIGER DA > 4 > h v ) v ZHHERE (601ps,
FRARAZ 1440 X 1920) 2 HALHESHIRTEBE DB > T 2
[fi % Davinci resolve (https://www.blackmagicdesign.
com/jp/products/davinciresolve/) 2 & D YI D i LHhH
U7 st Lo s s Bee BBz <, K
EEEL, HHD SN 55, ) A XDKEWEFNZOWT
FRAL, BFTHR D7 — &2 b e L7z (1),

4.2 RBHE

AREERTIE, L7 —%ty P 2HOWTEREREED? S
ERRCEARICHN 2L RIEEL 2T
ARED, EANICHBIS 2 RIFEN Y 2 A X—% Tu 7 7 4
Ve % 2 e THEMKDERILATAIRED:, 8RS 2 T
FEOBEMEICOWTHEEL 2. LUF O FIETHNT L 7.

4.3 RBEFEICE SR

4.3.1 ZSYRIY—U=%H - EE{bE LFM

HH U 7= 60fps OFEIA S 1 7L — AEIZ dlib Ik D EHE
MY 7> F~— 27 FE 68 HEHUE L 7=, Vassilios &
DIEFE(L7 ATV X a2 & D dlib iz IEmE b, REEZED
1/3% (20 7L —24) ZrICLFM 2R L 72, S
n=9628 O LFM 7 — X BEF &z, UTTEIART—&%
fFHT 5.
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LFM 5581 | 0.74 0.84

LFM 55516 11 | 0.76  0.83

dlib 0.17  0.12
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