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Classification of Genuine and Posed Smiles by Photo-reflective Sensors
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Abstract: Smile is one of the representative facial expressions which is observed frequently in daily life and
essential for various non-verbal communications. People make genuine smiles and posed ones. If computers
can recognize properly whether a person’s smile is genuine or posed, an interactive system can understand
the inner feelings of the user from their smile or we can use it as an input system by smile. In this study, we
propose a smile classification system with a smart eyewear that equips photo-reflective sensors and exam-
ine whether we can distinguish two types of smiles; genuine smiles caused by funny videos and posed smiles
evoked by instructions. We extract geometric features: reflection intensity distribution of sensors and tempo-
ral features in the time axis. By applying Support Vector Machine, we observed 94.6% as the mean accuracy
among 12 participants with user-dependent training. The accuracy was higher than human judgement with
videos (90.2%). Also, the accuracy when using Convolutional Neural Network with user-independent training
was 82.9%.
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Fig. 1 A user wears a glasses-shaped facial expression classifi-

cation device with photo-reflective sensors. We tried to

classify genuine and posed smiles using this device.
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Fig. 2 Experiment environment.
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Fig. 3 (a) Eyewear device (b) Sensor layout of the device. 16 photo-reflective sensors

are placed on the eyewear flame.
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Fig. 4 This figure shows how 16 sensor values change in (a)
posed smile and (b) genuine smile in one participant
and pictures of facial expressions captured at each time
frame. The features were extracted by the process de-

scribed in section 4.
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I Temporal Feature: Calculate onset duration (1 dimension) I
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(16 dimensions)
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Fig. 5 Onset phase detection. This is an example of a graph

representing the first principal component of 16 sensors
values, its fitting curve, and the local minimum and lo-
cal maximum point that were automatically detected.
We defined the largest change in the graph as the on-
set.The one-dimensional temporal feature indicates the
length of the onset period, and the 16-dimensional geo-
metric feature indicates the displacement of each sensor

value from the start of smiles in that onset period.
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Fig. 6 The results of a 3D plot using up to the third principal component of (a) the

data of displacement of 16 sensors in onset phase and (b) the 17 dimensional

data, which includes displacement of 16 sensors and the duration in onset phase.
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Fig. 7 The graph shows the average value of 20 (a) genuine
and (b) posed smiles. The value of the first principal

component was used for classification.
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1 ARREC EED EOORRIHER

Table 1 Classification accuracy of genuine smiles and posed ones.

B L= HRAE DB L Bk

N I TES

NI & 2 58 DREIER el

BRI RSN - REMIAEREL  RTERORER  ARRTIANY - RRMIOVEERL ARk By
A 0.975 1.000 0.050 0.475 0.663 0.825 Male
B 0.900 0.925 0.500 0.800 0.746 0.873 Female
C 1.000 1.000 0.550 0.675 0.602 0.937 Male
D 0.950 0.975 0.500 0.575 0.848 0.965 Male
E 0.950 0.925 0.375 0.425 0.696 0.885 Male
F 0.900 0.850 0.700 0.650 0.683 0.935 Female
G 0.925 0.925 0.375 0.400 0.627 0.954 Male
H 0.950 0.950 0.575 0.750 0.685 0.896 Male
1 0.950 0.975 0.800 0.825 0.777 0.940 Female
J 0.900 0.900 0.650 0.650 0.738 0.858 Male
K 0.975 0.975 0.500 0.850 0.704 0.860 Female
L 0.875 0.950 0.500 0.675 0.813 0.908 Male
] 0.938 0.946 0.506 0.646 0.715 0.903 -
14 R I 0% L\ L ORBBIETH - 7255, % < OBIFOMIIHIS
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TARSE TIE, SISO Tk R 8- 1 R
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A LA 64.6%Tho7-. EBESMEDB, I, KT
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| Input1(16xN) | Input2(16xN)

Convolution(32filters) / ReLU
Max Pooling
Convolution(64filters) / ReLU

Convolution(32filters) / ReLU
Max Pooling
Convolution(64filters) / ReLU
Max Pooling
Convolution(128filters) / ReLU

Max Pooling
Convolution(128filters) / ReLU

Max Pooling Max Pooling
Convolution(256filters) / ReLU Convolution(256filters) / ReLU
Max Pooling Max Pooling
Concatenate
Flatten

Dense(128) / ReLU

Dropout(0.5)

Dense(1) / Sigmoid
Output(1)

8 MM L7 CNN D4y b7 — 2 fik
Fig. 8 CNN architecture.

£2 72T LD CNN IZ X BRSSO
Table 2 Classification accuracy of user-dependent training
with CNN by frames.

7 L= 28| IR (%] | BREERZE (%)
70 81.8 13.5
80 82.7 13.4
90 82.7 13.9
100 82.9 15.4
1.0
08
o6
o4 =70
- 80
02 %
- 100
0.0 n
A B C D E F G H bk L

Participant

9 ONN % v 748 A k) ok 5
Fig. 9 Classification accuracy of user-dependent training with
CNN.

FI7—4 2wzl IR BIEIEH LR D, EBRBI
12 A 10 A 8S0%LL Lo TH - 72, FEEESE
L TIRIRTOEVDELLHEINTE 7.

SVM THW 728 M7 ToH 5 & > T2 L& T
A OFED D) LWk dro> 72012k L CNN %
WHIZETRECBENYGES N, 2O ehs, Th
TNDOENITEBIT B ¥ HEDOZALDO AT I8 N7 % )
T 2HMEVIH 72 EZLNL. TATHRIZBVT
&, TEDEWE BRRECIZIEEO &K/ S — Y 058 & T E
FEREALOME 7 OB 2 ERIGEVDSHER I N TS
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TWiel-OmTaEibE26N15.

—7Ji, SVM & w7z L & LIRS, EBRBINE A & E
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