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[Abstract]

Research on facial expression classification has been steadily studied in relation to facial components and characteristics
extraction. In this study, an algorithm for classifying facial expressions using a landmark-based ensemble network is also proposed
to effectively classify facial expressions using these changes. First, only the face part is extracted from the entire face image
through the preprocessing process, and then feature information is constructed using only the face image. And new landmark-based
feature information is extracted using landmark information from the face image. After learning face-wide image feature
information and landmark-based feature information on each CNN network, facial expressions are classified through ensemble
learning. As a result of the experiment, it can be seen that the proposed algorithm shows 1.14% better classification performance
than the technology that classified facial expressions using only existing facial images and 0.57% better classification performance

than the technology that classified facial expressions using only landmark feature information.
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Fig. 1. Facial expression classification block diagram
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Fig. 2. Facial expression classification block diagram
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Fig. 3. The pipeline of the baseline Faceness-Net
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Fig. 4. Proposed algorithm flowchart
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Table 1. Facial expression characteristics

FaCIa.l Characteristics
Expression
= Lip corners pulled down
Happinoss = Slight frown
= Quter corners of eyebrows pulled down
= Smaller eyes

= Lip comers raised
Sadness = Mouth slightly stretched
= Slightly smaller eyes

= Mouth slightly stretched
Fear = Eyebrows pulled down
= Eyebrows pulled to middle together
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Fig. 5. Example of extracting landmarks distance
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AE HlolH = g A omH|eh A=) 54 T =, =
A, 2 2e]an Slol ddE A=vk=gh A GRS o]88k3l
123 YIES A= CNNE ©]8-8ke] shadt). 8 vhsr

http://www.dcs.or.kr



n
A
il
rh
i
[
g%
B
rr
Ho
A
=
o
o
@0
<
S
N
w
Z
o
o
©
2
R
N
[
Q
=]
N
o
N
N

8% A% 3 3 WS T AR e e D Qs
SUsE FEW T, A7) S A3 0l @S olgstel
Bt

& Pohu 1 AR AP B MEL A Qe 2
)

O 60 dE Bo] Ayshd, 771 1, 3, 4= Class 1
S 29 A=z Jeha 2577 2% Class 28 29 A=z
UehdTh siAIRE HE &9 292 159 ClassZ BlZ
SHA] A, BH7) 1004 Class 1¢] &&9] 0.7, &7 29
3 Class 19] &&9] 0.2, ¥77] 3914 Class 19| &E&0]
0.8, ®5F7] 4914 Class 1-4 g50] 0.97} o2 o] 47)
9| "v—v7]7} YER Class 19| tigt 858 =5 A Hat
< 3 0.657}F A= Class 19] E83to] ¥, o] A &5
#hol 71 =& Class7t F 8 3te] dut). o] g4 &AZE
HE S o] 83lA d= B4 onX|¢} denta 54 A

HES CNN HES o) sh5ele] v AA R HF 9= &

E
P& BRI,

. Class 1 Probaility 0.65
Class 2 Probaility 0.35

Class 1, 2 Probability  Class 1, 2 Probaility Class 1, 2 Probaility ~ Class 1, 2 Probaility
[0.7., 03] [02,08] [0.8, 0.2] [0.9,0.1]

Classifier 1 Classifier 2 Classifier 3 Classifier 4

. 0 ¥ .

j__rél 6. ~TE HE] %Fgl-% SEA Hb

_TH od

Fig. 6. Soft voting ensemble’s prediction
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Table 2. Facial image dataset

Emotion Neutral Happiness Fear Sadness
Number 8,132 7,705 7,678 7,595
of data
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Fig. 7. Face image database sample
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Table 3. Accuracy results

§ =E ¢ dadERes 1.14%,
al
S

A 18]S WUl

Algorithm Accuracy(%)
Classifying facial expressions using only
o 95.86
facial images[7]
Classification of facial expressions using
96.43
landmarks[8]
Classification of facial expressions using 97.00

rearrangement landmarks
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Table 4. Accuracy results of group dataset

Train set Test set Accuracy F1-Score
A,B,C, D E 97.02 97.08
A, C D E B 96.87 96.97
A B, D E C 97.08 97.15
B,C,DE A 97.10 97.20
A, B, C E D 96.94 97.03
Average 97.02 97.09
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