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Research on Micro—Movement Responses of Facial Muscles by Intimacy, Empathy,
Valence
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Abstract

Facial expression is important factor on social interaction. Facial muscle movement provides
emotion information to develop social network. However, facial movement has less determined
to recognize social emotion. This study is to analyze facial micro-movements and to recognize
the social emotion such as intimacy, empathy, and valence. 76 university students were presented
to the stimuli for social emotions and was measure their facial expression using camera. As a
results, facial micro-movement. showed significant difference of social emotion. After extracting
the movement amount of 3 unconscious muscles and 18 conscious muscles, Dominant Frequency
band was confirmed. While muscle around the nose and cheek showed significant difference in
the intimacy, one around mouth did in the empathy and one around jaw in the valence. The
results proposed new facial movement to express social emotion in virtual avatars and to
recognize social emotion.
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supercili)), WPZeFEF (Orbicularis oculi ,pars orbitalis),
a3 (Zygomaticus major) < A AT o5}
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Levator palpebrae
superioris it

elevates and
retracts the
upper eyelid.
The muscle

Levator labii Vs inserts into

superioris alaeque by the skin of the
p nasi q lateral part of

the nostril and
upper lip.

Corrugator superciliy

Orbicularis oculi
(pars orbitalis)

Levator palpebrae
superiors

Risori

Depressor anguli

7 250

”\ Pracerus
- Levator labii

superiorisalaeque nasi

Levator labii
superioris

. Zygomaticus major

us

oris

Depressorlabii mentalis
inferioris
orbicularis

oris
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Muscle

Action

Procerus

The muscle

helps to pull
that part of

i W s the skin

\ between the
eyebrows
downwards.

Corrugator
supercilii

The muscle
draws the
eyebrow
downward and
medially,
producing the
e e vertical
wrinkles of the
forehead.
(Unconscious
Muscle)

Levator labii
superioris

The muscle is
to retract
and/or evert
upper lip.

Zygomaticus major

The muscle
raises the
corners of the
mouth when a
person smiles.
(Unconscious
Muscle)

Risorius

The muslice
retracts the
angle of the
mouth to
produce a
smile,

oris

Depressor anguli

The muscle
depresses the
corner of the
mouth which
is associated
with frowning.

Depressor labii
inferioris

The muscle
helps to
depress the
lower lip.

Mentalis

The Muscle is
a paired
central muscle
of the lower
lip, situated at
the tip of the
chin.

Orbicularis oris

The Muscle is
used to
pucker the
lips.
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1. 2= (Intimacy)

Y% (Intimacy) A4 27b& [ 317 2k 2
Sk Abgh} bR b2 AR B4 A FRielA ¢
Z Qe a9t (142) = 3.350, p = 0.001), i
St (142) = 283%, p = 0.006) ] Centroid X, £.2%
A&t (142) = 2514, p = 0.013) <] Centroid
X7t frejulgt 2ol & BEla, 2] TRkolA 4% A9
SIS (142) = - 299, p = 004), TRFEHL
(142) = 2.835, p=0.014)2 Bentroid ¥ ¢ Y2AT2U2(E
(42) = - 2082, p=0083)¢] Centruid Y, 285 A4t
(142) = - 2042 , p = 0.043), oFAL =W At (142) =
- 2042 , p = 0.043)9] Centroid Y7} £¢Jw|3F z}o] =
Bk vpxute g A oA 9% fuulds
(t (142) = 0460 , p = 0.009), TR FTF2(t (142) = 2.340
,p = 0021), TEal(t (142) = 2193, p = 0.030), %
(¢ (142) = 1.990 , p = 0.049)¢] Centroid X, $J72g]
U=t (142) = 2637, p = 0.009), St (142) =
2427, p = 0016)¢] Centroid Y, 282 &<
S22t (142) = 2637 , p = 0.009), YrreHEh2(t
(142) = 2065 , p = 0.042), Fh-2] Centroid X(t
(142) = 2584, p = 0.011), =& X, Y7F f-2fv]gh
ZFolE HAT (p < 005). EAALRE T 252
WEAZ A Ee] D= 24 ovA = [2¥ 4]9F ok

3. iUz AW
Position|  Muscle Group Mean Standgrd P-Value
deviation
Onset
Lelvs_t_or Inimacy | 1.3978|0.81577
anll
superioris 0.001
LX alaeque NonIntimacy| 1.007 | 0.54742
nasi
Orbicularis| _Intimacy |1.4259]0.78286 0.005
oculi Nonintimacy | 1.0773 | 0.68982 :
Levator Intimacy 7.418 | 4.28529
RX | 1abil \\onintimacy|9.1951 | 4.19723 | 0-013
superioris
Apex
Levator Intimacy [0.1467[0.10516
labii
LX superioris |Nonintimacy | 0.2253 | 0.19862 0.004
alaeque nasi
Corrugator| Intimacy [0.1629]0.15520 0.014
supercilii |NonlIntimacy|0.2394 | 0.20915 .
Ly Risorius Intimacy [0.1074|0.07983 0.043
NonlIntimacy | 0.1408 | 0.11324
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o Intimacy [0.1074]0.07983 = 0.014), Y=gt (142) = -2.087 , p = 0.039)2]
ry |20 [Roninimacy[0.1408] 0.11324] > -
Depressor|_Intimacy |0.1074] 0.07983 Centroid X7} o8t 2ol & HA L, 4] F-7tll A &
labii ) 0.043 )
inferioris Nonintimacy | 0.1408| 0.11324 Z FAFET( (142) = 3070, p = 0.003)2] Centroid
Offset = ol 77 2]
Depressor|_Intimacy |1.0616]0.62772] oo X, EAFE( (142) = 4301, p = 0.000), Yatefie
anguli oris Nonlntimacy 0.87791]0.35220 . 2(t (142) = -2.113 D= 0.036)9] Centroid Y7]. .”__g]é
Corrugator| Intimacy [1.4286|0.84226 0.021
LX | supercilii |[Nonintimacy|1.1483]0.56953 : zo]S HIT) w3 =& AmEEE(t (142) =
Orbicularis| Intimacy |1.4259]0.78286 0.030 .
oculi _[Nonintimacy|[1.1736]0.58316 | - 2078 , p = 0.040), =RFE(t (142) = 3471 ,p =
Zygomaticu| _Intimacy |1.0459|0.66732 0.049 o . N
s major _|Nonintimacy|0.8713]0.32988 | - 0.001)2] Centroid X, THTEE(t (142) =306, p =
Depressor| Intimacy |1.3956|1.27785 = 5= _
Ly l2nauii oris [Nonintimacy [0.9616 ] 0.56097] *°1° 0.003), TFtht(t (142) = 2959 , p = 0.004)¢]
Zygomaticu| _Intimacy [1.2810|1.01202 = a1 - _ S
s major | Nonintimacy| 0.9554] 0.52148] 9017 Centroid Y, % Eaﬂ (t (142) = 2036 , p = 0.044)°]
L(T;lsitior Intimacy | 1.1239|0.57729 Centroid Y7} &gt #fo]& Ht) wpxeto g 44
superioris 0.046 TR A D=t (142) = -2.215, p = 0.028)7} €&
alaeque |Nonlintimacy |0.9482 | 0.46617 . °
RY nasi Tt (142) = -1.997 , p = 0.048)2] Centroid X7} £ v]
Depressor | Intimacy |1.3567 | 1.27928 o
anguli oris|Nonintimacy | 1.0110] 0.63300] %042 3 2o] 2 BTt (p < .06). EAHOE o8 28-S
Zygomaticu| _Intimacy [1.2229]0.94210 = -
s major_|Nonintimacy0,00600 0.44210 ] -0 WA 37w dF F4 ouA{= [1¥ 5]9 2t
Intimacy [1.2860 | 0.88694
X | Procerus oonintimacy [0.9706] 0.41342 | 9-007
Intimacy | 1.1488]0.57183 - T
Y | Procerus I nintimacy [0.9700] 0.45820] 9940 4. 3TE 2t

Corrugator supercilii
Orbicularis oculi
(pars orbitalis)

Risorius

Depressoranguli oris

Depressor |abii
inferioris

2. —3—7*5 (Empathy)

Levator labii
superiorisalaeque nasi

Levator labii
superioris

Zygomaticus major

(Empathy) 4184 A3 [# 49 2ok
*M TN 9% AEAES-T
St (142) = 2477 , p
=-2186, p = 0.030)9]
St (142) = 2477 , p

(t (142) =

Position Muscle Group Mean Standgrd P-Value
deviation
Onset
Levator Empathy |4.6926 [4.62571
palpebrae |\ e noathy|6.5919 |5.19948| %022
superioris
LX  |Levator labii Empathy [8.3775)4.71962 0.014
superioris |[NonEmpathy|[10.2017|4.09745|
- Empathy |0.8777]0.44716
Risorius 1NonEmpathy] 1.0304 |0.38886] >-0%°
Levator labii Empathy |8.3775(4.71962 0.014
RX superioris |[NonEmpathy|[10.2017|4.09745|
Depressor | Empathy [0.8484 [0.32050 0.039
anguli oris [NonEmpathy| 0.9653 |0.35119| ™
Apex
% Corrugator | Empathy [0.6692[1.27454 0.003
supercilii |[NonEmpathy|0.2013|0.21678|
Depressor | Empathy [0.0902[0.06019 0.038
Ly anguli oris [NonEmpathy|0.1422]0.20022|
Corrugator | Empathy [0.5367|0.72985 0.000
supercilii|NonEmpathy|0.1586 [0.15375| ™
Depressor | Empathy [0.1048[0.07479 0.040
RX anguli oris [NonEmpathy| 0.0845[0.03603|
Corrugator | Empathy [0.4910(0.63467 0.001
supercilii |NonEmpathy|0.2186 [0.20151| ™
Corrugator | Empathy [0.5940(1.21015 0.003
RY supercilii |NonEmpathy|0.1545 [0.15600|
Zygomaticu| Empathy [0.08780.05572 0.004
s major _|NonEmpathy|0.1417]0.14409| ™
v Orbicularis | Empathy ]0.0980 | 0.6713 0.045
oris NonEmpathy| 0.1506 [0.20833| ™
Offset
Orbicularis | Empathy [1.1945|0.68585 0.028
X oris NonEmpathy| 1.2581|0.82170|
) Empathy ]0.9919]0.38724
Mentalls [NonEmpathy|1.2072 [0.72839] 048
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Position Muscle Group Mean Stand;rd P-Value
deviation
Apex
Positive [0.0924({0.03663
Ly Depressqr oSl IY 0.05
anguli oris| Negative |0.1542|0.09659
Offset
. Positive [36722(0.24787
Risorius 0.050

Negative |1.0078|0.50398

RX Depressor| Positive [0.6722]0.24787
_Jabil e gative [1.0078]0.50308| 0090

inferioris

Zygomatic| Positive |0.6827|0.27159

us major | Negative |1.0289/0.48973

0.044

Zygomaticus major

Risorius

Depressorangulioris

Depressorlabii
inferioris
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