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DFLM(Deeplearning facial landmark model) for facial emotion

classification
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ABSTRACT

Electronic devices are deeply entrenched in our daily lives and are used so much that they fake up most of our fime. Using these
electronic devices to judge a person’s psychological state and give feedback appropriate to the situation can help a lot in life. A
method using CNN has been sfudied as an existing facial emotion classification fechnique, but this method has the disadvantage that
it requires a lot of training data because it receives tens of thousands of pixels as input data. In this paper, to solve this problem, we
propose a deep learning model DFLM (Deepleaming facial landmark model) that receives facial landmarks as input data and classifies
facial emotions. The proposed DFLM can classify 7 facial expressions by constructing a fully connected neural nefwork with 68
landmarks as inputs. As a result of the simulation, it is possible to learn faster than a CNN model, and its operation time is short, so
it will be helpful in areas that need to make predictions in real time.
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d=Zo| ZM 2F]E 2|8 DFLM(Deeplearning facial landmark model)
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d=Zo| ZM 2F]E 2|8 DFLM(Deeplearning facial landmark model)
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(3# 1) DFLM(Deeplearning facial landmark model)
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(Figure 1) DFLM(Deeplearning facial landmark model)
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a9 2%} Zo] HWE 9Jg CNN 7|¥F Bd2
Convolutione F33sk= d@eolo] 3709 3hvte] Fully
connected layer=Z €t 7t #lojo]e] 43 Fe
ReLUZ ©] 23817, e = 3x3 AFO| 2 E strideS 14 %7
7} Convolution 914+Hs -8 gteh FC4= & 44 4l
Ao 2 C3oA49 92l 3xH HolHE AT
o] 1292 & A (reshape) 3137, ReLU &4 38} 5
o]} ¥ttt wpAE FC5 gl ololAle= 771A] 9
Ao g FRE HEE /X7 S8 T EE VA
softmaxE A3} F2 g} FC5 #lojol= 3
o] CEEY] A2 £E& 98 &A1) wel
Al gt AFEE L AA] &5 wol= AFESHA]

&
)

oy
et
T2 ko g

]

AO lm
o
o!

&2
e
K

_n
Q)
~

-

0

wn1

a

C1 2
II [>
I ) l - [
/[ bt 128 ” 64 2

(T3 2) HwE ?Ist CNN 22e| 7=
(Figure 2) CNN model structure

[O00--000|

w
N

4. AlEH o)A

FEYS TAE g £
sk stk Hole
EREERELES

o
ol

Lk

oX

S

At :‘m

]

ﬁ

e

12 [ o

iy

o

o,

2

(o]

o2
ofl rlr ne (m

i ]
o2 -
oX mN
&k
A0 XN ot
o 9

g

ar
5
1o,
o
1
0,
oy
oX
o
1

o m
M
i
e
[
o>
3
)y o
dld
N

ft
Shid
Hu
i)
2
X9,
i)
=

o el M A
3o g 77} 9]
2 ol A Akt

AXe 3

e
X, of\N

0}

lo

o)

Rl
ol
rir
o
&
<
E
N
iy
N
E
fd
i)

o
al
zo M
Rl
~
r
o
ey
rlo

Q4] b, AR 7]
S e ol e

a}7] &) 6874 2

L2 oo
ol
1o
[\o]
B
o, -
&
ox
=
o
)
i
0
i)
ol
i)

e
i
1o

ro i
_|ﬂ_’
u
i

“U

=

<

Ho m rlo
2
N

°|

op

by
on

Y
.
2L
[

0@

o flo —
e Ly
m
)
of\
S
ot (o
1
oX
2
e

o >,
'
= o2
18
o
=
rot
&

i
o
&
1o
Y
i
N,
o
)

0w 2

£
ol
X
L
n
2
™
oo
=
o &
Y
i
2L
rlo
=}
=
<
1o

o2

St dlo|Eel &85
=S S5 dF
olHA & 7t2, A& 2569 F7
t}. 7]1& RGB ZHE 148 A4 o|vAE GrayZ HHY
F0] 256 2712 3 Z(GrayScale) ¥ ©|n| A& YA g},
ek oluA] F BEE 1,00032] oAE AE-3)
Z 7,000 G o|nAE AMEgt) S5 Al Elo]E 9
70%%E 8¢5 o) Bl (training data) 2 AHE-3H7 YA 30%
£ 7= dlo]E(validation data)2 AM&3] 5ol A2
o] Foix| 1 =R HE3T) B AE H O] E(test data)=
g5o) TRE o, gl AFEEHA 2 1000°d9] o
& sh5E Zdo A dHoHE Yol AFE o

kel

_>|'_, mlO 2 _Ilm
@@ do M oX

=T A T T TR
o2
12
=2
il
)
0
=
=
il
Mo

e T Mo r2 o 12
{u

d

il

fil
rE
E_ﬂ\"
&
%
M

ror
Hl
ro
Ll
o
0!
HT
o

3| (247435)

45



Q2
MHJ
10
n\.l
0z
HI
n
T
HJo

|3t DFLM(Deeplearning facial landmark model)
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(32! 3) DFLM2| Model A, B, C, D 2lal&E
(Figure 3) Recognition rate of the DFLM model A, B, C and D

3t ate] Zdo 5 BIHE o o] &gt
DFLM®] A5 £9 J8 %, Fl Score® %713},
Eel, Hhﬁ“’ A8l 24 ERE A8 AHSEHE "HEY
5 43} DFLMS v w3}ed A
%% Zé%f&t}. AY 7L =S 11 (64bit) A A <)
PCol A F2H3it}h CPUE i5-12400F, Wl .2l 8GBS] W)
28 218 948 74 AEE 744E 16GB £HO=
FA 5] Tk GPUE RTX3070TiE AHE-3Th python3
1019} keras EHo|HHFE o] 43 S5 RIS THe)

I:I
ml
O
i
rEi
(e}

ok
¥
rot
o 1-11

o AEE gol i F9e) ol A3 go e 4
3, A3t go] B 498 §& 499 $5 vhe AL
o gk

19 3& DFLM®| Model A, B, C, D7} 352 o
epochPtt} St Ao} A5 ARe] Ak (accuracy) &
gole = otk 1Y 32 BY dkgo] NPPFE Ry

o st AEs AT Ao A7t WojAE Ae
T T At g AR ASA SrksARL AS
=T S7kske Fol Fol o] Apol7h WeojXit= A
< AT (overfitting)o] 2R & 5 i A
< k55 ElolHE FHel & Shgdhe e KT S
dlolBl= A HolE o] FEgol Bz dh5 vlolHd

o

el s Sx7F ZasiA R AA HolHd tisiAe &
38 exp7t 2718tk 1Y 3904 ZF 29 A, B, C, D2
Ho Sy Aowol A% HE9 2o]7F Model D
A4S Zolbe HgS Helth 48 E3) dlojols
o] 7MZASFE AAFE Foled fudle AL ¢
/‘~ o]r,].

% 4 5003] 9HE o< & 7 Hdof HAE dHo]H
(test data)E ©]-83 HEL& v I zolt) HAE
HeolHE °1£6H =S FlsE A3 model Ax
047578 AFEE HolT, model BE 044389 AIL,
model C= 05171, model D= 0.5305¢] HS=E Ho
model D9 QA EC] 7 =2 AL & & Utk s A
Fo| Wl model D2 22 ALt moAE AdS
Belth 19 59 7Ho] CNNLOE 853 RdoA A w

46



AZo| U™ B2 Z 2|5 DFLM(Deeplearning facial landmark model)
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(Figure 4) Accuracy of each model from the test data
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(Table 1) Performance metrics for each model
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