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1. H|o|E| ZZ(Data Augmentation):

- O|O|X] =]H, O] 5, =t /=4, FIE7| S

2. Hjo|E| el E &l (Data Undersampling):

or>xX - HiH
AT L. OH

-O|O|E{E S A SejA 2t H|o|E| &

1[0

Train data Test data
332~ 29960 95 ~ 8560
1000 200
3000 600

crel: M
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ura

1xH27.79%)

s a}™ (EfficientNet)

2%H(28.72%)

Convolutional 2{|0]0] ,
Dropout 2{|0]0f 3=7}

3%}(26.73%)

learning_rate 2} HE

4%1(24.07%)

augmentation O|& &

Model accuracyl

0.7 4

0.6

0.5

0.4 -

0.3 4

— Train
— \alidation

0.7 4

0.6 1

o 0.5

ACcurac

0.4 4

0.3+

0.2+

Model accuracyl

— Train
—— \alidation

(0.285 1

0.280 -

0270 4

0.285 4

Model accuracyl

— Train
—— \aldation

Accuracy

—— accuracy
—— val_accuracy
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5X}(58.04%)

(VGG16)

6X}H(70.13%)

7xH(70.62%)

Train 1000, Test 200

Train 3000, Test 600

| olE

Model accuracyl

— Train
0.60 1 — validation

0.55

0.40

0.70 -

0.65 4

0.50

Model accuracyl

—— Train
— \Validation

Model accuracyl

7 —— Train
—— \alidation

0 3 10 15 20 23
Epoch
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I1h]

1H(VGG16)

3
g 050 -

Model Accuracy \ﬁ:l(:lar:ié);
migAto| =kt 75.16 % 70.62 %
DSt x 71.15% 66.92 %

OjMIZ & 63.27 % 60.25 %
HI= 67.55 % 66.21 %
g 77.93 % 75.04 %

I| x| 2t} 62.63 % 58.00 %
T 69.55 % 66.17 %

0.60 -

0.55 A

Model loss3

- -_-___""-—-———-___________

1 = Train

—— Validation

T T T T
0.0 2.5 5.0 1.5
Epoch

T T
10.0 12.5

T T
15.0 17.5
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E||0| E'l 28— azs o0

HlOJE] 78 g=zd ERIE
A2 potol mat RFE RIS £ 500070 ol0jX|2 | H2H 2R COIEM : SIEH, AlRtE, S2Y, A, 1Y3Y

o A ‘n
: ) !
oblong (1).jpg oblong (2).jpg oblong (3).jpg oblong (4).jpg

I
\ g J
-
)
“ s -A Oval Long

£M: Google Image Search

oblong (17).jpg  oblong (18).jpg oblong (19).jpg  oblong (20).jpg

£M: kaggle®l Face Shape Dataset
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E" OI E-I II_-II-I EI - €=9 H|o|H

X2l 1 - Face-Recognition

oblong (1).jpg oblong (2).jpg oblong (3).jpg oblong (4).jpg

R

oblong | oblong oblong oblong
(2)_face_0.jpg (3)_face_ 0 Jpg (4)_face_ 0 JPg (5)_face_0.jpg

face-recognition 20| E2{2| AlE

A= HA crop A 2|

XXl 2 - Data Augmentation

train_datagen = ImagelataGenerator|
preprocess_ | nput
rotat i on_range=4l,
width_shi ft_range=0.1,
heiaht _shi ft_ranae=0. 1,
Zoom_range=0, £,
horizontal _flip=True,
fFill_mode = "nearest’

preprocess_input()
-VGG16 2 2o &i=d5t7| 2lsl o|O|X|E X 2| 5= g

A

N>

1. O|0|X|= RGB M'd &A= HIELE,
2. 2} M'Z20tC} Bt 24 = Lk
3. O|O]X|Z 02t 1 AtO|9] gfL= A A= o},
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E-II OI E -E-*_-II - St&0f| AF2El DB H|

[ S

VGG16 ResNet50V2

Layer (typed out put Shape Param #

Image |lnput  © Input Layer [(Mone, =24, =74, 53] 0 I.EI.'_'.-"ET- |:t'_l,."[:|E:| [:]L'It EIL”: SI_IEI.[:'E F'EI.rElm #
Carwl_1 {Conwz0) (HMone, 224, 224, 642 17492 B B B
Comv1_2 {Comvan) (Nome, 224, 224, B54) 38928 resnet 50y (Functional ) (Wone, 7, 7, 2048) 23564800
pooll (MaxPool ingZ0) (Mone, 11z, 112, G4 0

ConvZ_1 {SeparableConvZzD}  (Mone, 112, 112, 128} 5596 f|atten_] |:F| attenj [H':'FIE, ]DDSEE] |:|

Conv2_2 {SeparableConw20)  {Mone, 112, 112, 128) 17664

pool? {MaxPoal ing20) {Mone, S, S5, 128 0

Conv3_1 {SeparableConw20}  {Mone, 56, 56, 2563 34176 dEHSE_E [DEHSE] [HC‘FIE, 5] E:I 5] SBD?SE
brl {BatchMNormal izat ian) iMone, S6, 55, Z55) 1024

Comve_z (SeperebiocomaD)  (Nore, 55, 55, 258) 68095 dense_3 (Dense) (MNone, 5] 2565

bnZ {BatchMormal izat ian) (Mone, S5, 56, 2562 1024

Conv3_3 {SeparableConw2D)  {Mone, 56, 56, 256) BE096 S e e e S e

pool3 (MaxPool ing20) CMone, 28, 28, 2562 ] Tﬁtal Daramg: ngda] |:” EEBE.E”:I HE:'
Convd_1 (SeparableConwv2D)  (Mone, 28, 23, 512) 133888 TrainablE parans: 5]3833[” |:]E|Ei|:|‘| HE}'J

bn3 {BatchMormal izat ion) (Mone, 28, 28, 5122 2045 H ' b | , ESEE&BDD EBEI BEI HE:I
Convd_2 (SeparableConwzZD) (Mone, 28, 28, 5122 ZETZEd I:Irl t r a I I-I a E DE‘. r Elm S I '
brd (BatchMormal izat ionl (Mone, 25, 25, S122 2043

Convd_3 (SeparableConvZ02 (Mone, 25, 25, S122 EETEZES

poold (MaxPool ingz0) (HMone, 14, 14, S122 u]

flatten (Flatten) (HMone, 1003522 u]

focl (Densel (HMone, 10242 102761472

dropout1 {Oropout 2 (Mone, 1024) o

foc2 (Dense) (HMone, S1Z2) SZ4300

dropout 2 {Oropout 3 (Mone, S122 o

fc3 (Dense) (Mone, 52 2565

Total params: 1041939045 (397 .49 ME)
Trainable params: 1041395373 (397 .43 ME)
Mon-trainable params: 3072 (12.00 EEBE)
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VGG16 2E st

1%

2
=

-
- cropX 2|2t el X 2| = train dataPh &

Epoch 20/100

359/359 - B4s - loss: 1.8026 - accuracy: 0.2237 - Bds/epoch = 17Tms/step

Epoch 21/100

359/358 - BA4s - loss: 1.8085 - accuracy: 0.2257 - Bds/epoch - 178ms/step

Epoch 22/100

350/359 - B4s - loss: 1.5991 - accuracy: 0.2277 - Bds/epoch - 179ns/step

Epoch 23/100 EEthL-O ot23q/

359/359 - 64s - loss: 1.6017 - accuracy: 0.2302 - Bds/epoch - 177ns/step > — NMa¥=) —] 0

Epoch 24/100

350/359 - B4s - loss: 1.6014 - accuracy: 0.2248 - Bds/epoch - 177ns/step

Epoch 25/100

350/359 - 65s - loss: 1.8028 - accuracy: 0.2255 - B5s/epoch - 182ns/step

Epoch 26/100

VGG16 R & st
- MAe2| 7t orEl A = H[O[E 2 CHA|

2
=

St
train, test data 25 cropX{2|E StX| gt M=ot Al

Epoch 11/30 S Temngacc . "

250/250 [lnn:xnx-an:n.nx.nalsnzxx.x.xn-] - 1009s 4s/step -~ loss: ]_c.”“ . .

Epoch 12/30 .

250/250 [e::z—ss-" =:==°:-z:==s==::=:z=] - 1086s 4s/step - loss: 1.(.s. 141

Epoch 13/30 L 13-

mmg :.II ga’ai] grﬁﬂp/a - loss: 0.9.041 12 -

Epoch 14/30 . .

250/250 [n-.-.:-""-c..t.st----.t...-) - 1032s 4s/step - loss: 0.8.,. . .

Epoch 15/30 o
250/250 [====sssssssssssssssssssssssss=z] - |(25s 4s/step - loss: 0.6... 09 1 . )

10

12

14

ZHH|0|E Y=ot 4SO 0[H FHat e
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HIOJE] &4 cux

>

5t&(VGG16 2 H! ALR)
VGG16 B E! st&
- train, test 25 cropX{ 2|2} 1 2np x| ZIH

In [3]: from keras.models import |oad_model
model = load_model( ' C: /Users/SEOHO/Desktop/wfacedata/shape_vgglb6_process! . h5')

model .evaluate(test _data)

&/ [------------ ............... --] - zas AZ&S/Stw - loss: 0.%48 = accuracy:
0.7250

Out [3): [0.9847874641418457, 0.7250000238418579]

1.0
® Training acc N 16 -

094
141

08 4
1.2 1

079
101

0| 72.5%

0.6 9
0.8 1

03 4
0.6 4 ™

0.4 4
0.4 1 »

0l
0.2 1 * e

0.2 9

00 25 S0 75 100 125 150 175

00 25 S0 75 100 125 150 175
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HOJE] 247 =q

1%

2
=

ResNet50V2 2 & st&
- train, test 25 cropXi 2|2} M2} 7 X| XA

In [4]: from keras.models import load model
model = load _model{'C:/Users/SEQHO/Desktop/wfacedata/model checkpoint . h5')

model . evaluate(test generator)

WARMNIMNG: tensorf low: From C #anaconda3Wlib®site-packagesHkerassrotut i sttt _utils. py 492 The
ated. Please use tf . compat vl .ragged. BaggedTensor¥alue instead.

BO/B0 [==============================] - 295 hh3ms/step - loss: 1.0620 - accuracy: 0.6290

Out[4]: [1.056252265930175758, 0.6290000081062317]

1.8 4 -
@ Training acc o . ® Training loss
9 LTS

—— Validation acc ee® —— V\alidation loss
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HIOIE] =4 veersmumi

- AZSH 200%t0| O|O|X|S0i| ChEt Tt A}  _Alzts dzsoz oot of &} clgole
- 83%° HA=E E=YE MAYREUF

—

63/63 [=mmsmssssssmsmsmssnsasnssanss] - 325 5008S/step

Round 254
Oblong 206
Heart 199
Oval 189
Square 152

Name: count, dtype: intb4

1/| (eeecccccccccccsccssccccccccecs ] -~ 0s 2s/step
Predicted Class: ARY
Prediction Percentages: [0. 0. 0. 156, &)
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EIIOIE-I AII - A2 ] H|0|H

HAR ZeE OB E

Skin tone of four seasons

(A) Skin tone of spring types

(C) Skin tone of autumn types

(B) Skin tone of summer types

(D) Skin tone of winter types

......

= EIY (R, G, B)

(251,211, 168), (255, 202, 149),

(253,197, 161), (252, 204, 130)

o= El (R, G, B)

(253,231, 174), (255, 219, 192),

(254,217, 170), (254, 210, 122)

S &Y (R, G, B)

(255, 221, 150), (247, 206, 152),

(249, 201, 128), (212 169, 101)

HE &Y (R, G, B)

(255, 220, 147), (242, 206, 148),

(247,207,121), (216,173, 102)

HAZ ZeE My EeE

Palette of four seasonal colors

----.---

(C) Color paletie of autumn types

“mm  m-
EEE-EE &

(8) Color palette of summer types

D | [ .
e | B | .
e | D | BN
HEE m

(D) Color paiette of winter types

| |
HEE B Em
B S
H EEETE

X HAY Ha ZICk 7101 QT Ao LimP A (HAUH, 2016)
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]

=

19
>

=8 1 HY 2d 27 RES 280 stacking ensemble ‘&4

1. Minmaxscaler 8%t ensemble 22 + PolynomialFeaturesZ I|X| £ =& voting 24 : soft

# MinMaxScaler= ArE0ol0] U OlEH &2l O 29 AR

scaler = MlnMaxScal?r‘() VM Model:

X_scaled = scaler.fit_transform(X) Accuracy: 0.5257142857142857

print('X _scaled : ', X_scaled) KNN11 Model:
Accuracy: 0.49142857142857144
KNN9 Model:

i - _ = _ Accuracy: 0.52

# PolynomialFeatures= AIE0I0 Ul x| & (0lAl £ degree=2= &1 Hf) KNN7 Model:

poly = PolynomialFeatures(degree=2, include_bias=False) Accuracy: 0.5371428571428571

X_poly = poly.fit_transform(X_scaled) KNNS5 Model:

: : : Accuracy: 0.5771428571428572
print('X_poly: ', X_poly) DA Model:
print(X_poly.shape) Accuracy: 0.5885714285714285

LR_L2 Model:
Accuracy: 0.5028571428571429
# 2t DA S VotingClassifierOll £} (AZE HEY AHA) RF Model :

Accuracy : ?
ensemble_model_soft = VotingClassifier(estimators=models, voting='soft') (R Modyel:

Accuracy : ?
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E'II OI E'I -E-*_-II .ol M

]

=

1%
>

=8 1 HY 2d 27 RES 280 stacking ensemble ‘&4

2. Minmaxscaler &%t ensemble 2& + PolynomialFeatures2 I|X 4= % voting %4l : hard

# MinMaxScaler= ArE0ol0] U OlEH &2l O 29 AR

scaler = MlnMaxScal?r‘() VM Model:

X_scaled = scaler.fit_transform(X) Accuracy: 0.5257142857142857

print('X _scaled : ', X_scaled) KNN11 Model:
Accuracy: 0.49142857142857144
KNN9 Model:

i - _ = _ Accuracy: 0.52

# PolynomialFeatures= AIE0I0 Ul x| & (0lAl £ degree=2= &1 Hf) KNN7 Model:

poly = PolynomialFeatures(degree=2, include_bias=False) Accuracy: 0.5371428571428571

X_poly = poly.fit_transform(X_scaled) KNNS5 Model:

: : : Accuracy: 0.5771428571428572
print('X_poly: ', X_poly) DA Model:
print(X_poly.shape) Accuracy: 0.5885714285714285

LR_L2 Model:
Accuracy: 0.5028571428571429

2 od e : oy = RF Model :

# 28 P9 = VotingClassifierOll =)}

Accuracy : 7
ensemble_hard_model = VotingClassifier(estimators=models, voting='hard gRr Modye|;

Accuracy : ?
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=8 1 HY 2d 27 RES 280 stacking ensemble ‘&4

3. CatBoostClassfier 2 &

:

# MinMaxScaler= ArEol0 dlOle & 3}
scaler = MinMaxScaler()

X_scaled = scaler.fit_transform(X)
print('X _scaled : ', X_scaled)

# PolynomialFeatures= Al 20610 WX =X (0lAl £ degree=2Z & &)
poly = PolynomialFeatures(degree=2, include_bias=False)

X_poly = poly.fit_transform(X_scaled)

print('X_poly: ', X_poly)

print(X_poly.shape)

# CatBoost @E MA 01 =i
catboost_model = CatBoostClassifier(iterations=500, depth=16, learning_rate=0.01, loss_function="'MultiClass’)
catboost_model.fit(X_train, y_train)
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hard voting

CatBoostClassfier

soft voting
Ensemble Model (Soft Voting) Accuracy: 0.697142857
Ensemble Model (Soft Voting) Classification Report:
precision recall fl-score support
0 0.69 0.65 0.67 54
1 0.55 0.59 0.57 39
2 0.73 0.79 0.76 56
3 0.91 0.77 0.83 26
accuracy 0.70 175
macro avg 0.72 0.70 175
weighted avg  0.70 0.70 0J70 175

Ensemble Model Accuracy: 0.6342857142857142

Ensemble Model Classification Report:

precision recall fl1-score support

0 0.56 0.65 0.60 54

1 0.54 0.51 0.53 39

2 0.67 0.66 0.67 56

3 0.90 0.73 0.81 26
accuracy

macro avg 0.67 0.64 0-6 175

weighted avg 0.64 0.63 0.64 175

CatBoost Model Accuracy: 0.6857142857142857

CatBoost Model Classification Report:

precision recall f1-score support
0 0.68 0.67 0.67 54
1 0.63 0.56 0.59 39
2 0.66 0.79 0.72 56
3 0.90 0.69 0.78 26
accuracy 0.69 175

macro avg  0.72 0.68 064 175
weighted avg  0.69 0.69 0.69 175
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soft voting hard voting CatBoostClassfier
Ensemble Model (Soft Voting) Confusion Matrix: Ensemble Model Confusion Matrix: CatBoost Model Confusion Matrix:
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Epoch 121/200
22/22 [===== ===== ] - 0s 8ms/step - loss: 1.0465 - accuracy: 0.4943 - val_loss: 0.9915 - val_accuracy: 0.4971
Epoch 122/200
22/22 [===== ============ ====| - 0s 8ms/step - loss: 1.0325 - accuracy: 0.5086 - val_loss: 1.0053 - val_accuracy: 0.4743
Epoch 123/200
22/ 7D [m=mm e ————————————— | - Os 8Bms/step - loss: 1.0490 - accuracy: 0.4943 - val_loss: 1.0046 - val_accuracy: 0.5086

Epoch 124/200

19/22 [========================3>__ |- ETA: Os - loss: 1.0098 - accuracy: 0.5230Restoring model weights from the end of the best epoch: 114.
22/2) [==============================] . ()s 9ms/step - loss: 1.0184 - accuracy: 0.5257 - val_loss: 0.9959 - val_accuracy: 0.4971
Epoch 124: early stopping

6/6 [===== =================|_ ()5 4ms/step - loss: 0.9908 - accuracy: 0.5143
Test accurfcy: 51.43%

Accuracy over Epochs Loss over Epochs
0.60 1.8
—— Training Accuracy —— Training Loss
-~ Validation Accuracy 1.7 4 ——— Validation Loss

DNN EI%I 0.55 -

AXM A AHZS SHOZ ¢ Dense MAL AR Nane
relu CHAl swish g4 A -~ :
g
0.40 A
0.35 -

0 25 50 75 100 125 O 25 50 75 100 125
Epoch Epoch
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22722 [=== =] - 0s 3ms/step - loss: 1.0555 - accuracy: 0.5143 - val_loss: 1.0795 - val_accuracy: 0.5257
Epoch 198/200
22/22 [m=============================] . ()5 2ms/step - loss: 1.0515 - accuracy: 0.4971 - val_loss: 1.0766 - val_accuracy: 0.5600
Epoch 199/200
22/22 [m=============================] - ()5 2ms/step - loss: 1.0518 - accuracy: 0.4929 -val_loss: 1.0741 - val_accuracy: 0.4800
Epoch 200/200
22 /2D [m=============================] - ()5 2ms/step - loss: 1.0586 - accuracy: 0.5000 - val_loss: 1.0724 - val_accuracy: 0.5086

Accuracy over Epochs Loss over Epochs
0.55 —— Training Accuracy 135 - —— Training Loss
C N N EI%I ' —— Validation Accuracy ‘ —— Validation Loss

gda BT AE

1D EHCK-)I_E_ 71|§ OH A IXZ 2|

0 50 100 150 200 0 50 100 150 200
Epoch Epoch




HiolE 24

AME D (soft voting) : HIAE Z1}

precision recall f1-score support Confusion Matrix
0 0.86 0.88 0.87 49 40
1 0.84 0.86 0.85 43
2 0.90 0.85 0.87 52 35
3 0.97 1.00 0.98 31
30
accuracy 0.89 175
macroavg 0.89 090  0.89 175 2>
weighted avg 0.89 0.89 0.89 175 -
@acy: 88.57% L 15
Confusion Matrix: - 10
43 3 3 0]
(337 2 1] =
(4 444 O 0
[0 0 0 31]] 05 00 05 10 15 20 25 30 35




HiolE 24

mal

K

HIOJE] &4 . cran

Personal

7t ©
= 57

Color
2




04

10

L

~ 24

M H




MH[A A S 7

MH|A BAIE russs

Web Application Server

T

|

|

|

WWW |

I

|

|

|

Client | Web Server i

® . request | NGINX i

. c el 4 h «—> QJELL] — | view.py |___"| models.py |
| |

e o | gicom NS ;

; | :

|

i Templates |

| |

|

|

Amazon EC2




M| A SA| & o

MH|A HAL o

S E AN scalp THRB (W)

scalprecorn
o™ ) INT " F$8e wobprwoonT_ad

v an VARC M AARIO) ey i wd

oo x] = VARCHARIZS S) H# OIOIX] IS  scalprecorn_imgpeth

SEXEX DATETIVE H&ols L

Hﬂlls sonlpwrwoorn oot st

taceshape MENESEGRN(EED tacerecom
™Y e T™e facerecorm e
VAR MHARL 2O) — facwstunpe INT
ojuix] 3w VARCHARIZSY SO OlOIX] HE v _evgpeth VARCHARLZSY)
SREQ i DATE TINVE SOIZE} R OB har_name VARCHARLZO)
HN=EIR UE har_content VARCHARISO)

I Fay 010 )] personal personalrecom

s personad v Y ; personairecorn_«d NTY
L apa e F P worusd reasit VARCHARL 20 e scrsad W INT
OlOIA] 39  persorwd mggaeth VAN HARIZSS) ol rwit VAR ARLO)

SREQ persorad_on DATE Tinvg prochuact _category VAR YAARL 20N
prochuct naeme VARCHARLISO)
prochact mgpeath VARCHARLZSS)
prochact cobor VARLCHARLIOY
prochaact _pwsee INTIIY)

personabdesc

wiv

w
ooas VARCHARL 20
F$ Moo VARCHARI25S)
M UMW VARCI AR] 2%%)
Ve ooy x) VARCHARLZSS)
M M2 VARCHARL 293)




MH|A A 5 7

AAZH Yl o2 W2 AIRISS ajaxA|2] WAlOZ DBO)| A&

Client Server

> HTMLS

< canvas >

Images URL

.

PNG $A12] C4O|E] URLE g l

MariaDB

XMLHttpRequest
>




MH[A A S 7

205 J|He 2 =M MH|A HS

4 APEE
FHes8 S ZCHof & 2t
BEuOIgY YR sE 3T olME 3B
SEFnED AE Eo 32 axzc 35
H2 HZ #5603 REEH0|2 BAHE M= 224008 A g %3 7184
HEw A £ R 1
15% 16%
FUHE
S22 HOISHMZS THE MES 238008 mAg T JtEE ot nin el Lot
ZIAZHO) £ SO ALY
IEA Egjojoi=
MOME S AHAHO & 23 ¥ 160008 MAY B2 IEN K K ..
KERASYS
e
YOI SAYEITEE & 160008 mAg HA 7IEH =~
A0 =80 BIAE & 230008 Mg 24 7188
SETHT

BN AAUYO R HEHUE S ‘
= o oloi=
scyuc Of7t HAIZYOE BHOIGE

g FsgUT




Docker

S -

local Mariadb

r——-—————-- r——— "

Docker Container

=
i
£
jurd
st
=
=]
Q
mm_
s
&)
o
O

Docker Container
Amazon EC2

2
o
3
V= E
E =
2
0O
J
L
ih} & r
g 9 [ )
EE a Y
. . l|v C
a ik}
50 0
O o
A O §o)
e
L[]
A | | |
] ]
|

Dockerfile

Docker aws EC2

b o e e s




MulA A 5 7

Docker

www.acorn.com:80/index.html

b

ra
]

&\

Web browser

8000

65535

T

Host
Port
Container
0 File System
80
index.htm|

8000
65535

=

N\

ports: - "80:80"







06




THANK YOU

AKX =M A ZEAFSHL| T},

I=I




