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Abstract In this paper, we investigated the implementation of a hairstyle recommendation system based
on big data and deepfake technology. The proposed hairstyle recommendation system recognizes the
facial shapes based on the user's photo (image). Facial shapes are classified into oval, round, and square
shapes, and hairstyles that suit each facial shape are synthesized using deepfake technology and
provided as videos. Hairstyles are recommended based on big data by applying the latest trends and
styles that suit the facial shape. With the image segmentation map and the Motion Supervised Co-Part
Segmentation algorithm, it is possible to synthesize elements between images belonging to the same
category (such as hair, face, etc.). Next, the synthesized image with the hairstyle and a pre-defined
video are applied to the Motion Representations for Articulated Animation algorithm to generate a video
animation. The proposed system is expected to be used in various aspects of the beauty industry,
including virtual fitting and other related areas. In future research, we plan to study the development
of a smart mirror that recommends hairstyles and incorporates features such as Internet of Things (IoT)

functionality.
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2.1 OpenCV

OpenCV(Open Source Computer Vision)= AA|
7k olulA] Ao FHE £ T2y ZolEagolrt
OpenCVx H4l 2golAe] G4, olu]x] Q14 HA
5o o]8=1 Q2™ TensorFlow, Torch, PyTorch
94 Caffed] H2d ZHAAFE X A3HTH8I

2.2 OpenCV Face Recognition

nto]gofA B2 2 AZEE Face Recognition 2t
olEgg|E gayg 7Ifte 2 A2k Dlibe] HHd d2
A4 715 ARESted 5" RHo|tH9l. Face
recognition o]|B 2P| 9] A5 AlE ot ok A
A, Ao A A Ao sfdstes BE dEg Feth
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[Fig. 1] Dlib 68 feature point detection

2.4 Dlib Face Detector

Dlib 2to]2212]9] Face Detectors= HOG(Histogram
of Oriented Gradients)?} SVM(Support Vector
Machine)& AH&SIA d=& Z=rH11l. HOG= °lv]
Ao A 3] MsleEs vEhd Zolth M4 HIlRRE
At oA 2HE F49 EAS Zopd 4= it
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Input image Histogram of Oriented Gradients

[Fig. 2] HOG(Histogram of Oriented Gradients)
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2.5 Motion supervised Co—-Part Segmentation
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2.6 Motion supervised Co—Part Segmentation

olydo]A3stE 95l Motion Representations for
Articulated Animation HE@& ARSI Motion
Representations for Articulated Animation®]4l H]
Az SFHo R 51l olm|x|et Hi HT| Q9] WEY
AAE Bl olu|AE fuHo|stet= B HE HE
< AlK3ITY

AANE B4 2= 3 &, 27 ol ®¥Y
(affine transfomation)© &2 Y o|n|x|o|| gt 7}
72 g9 e Bl HFHoZ sHt9]

oA @
degstel, 7 WAl Ao HESS Ads, B |
o2 2#43tom By H|L]QE sjuloa 3} oju]x|=
ghol7le shte] ofulx|z Za wlH e 7|4t ofuo]
AL @e & rHI3l

_4

Facial landmark detection® ©|-83dto] IZFS
Aagitt. =P = 4 Zol(Face vertical
length), RE Ate] YH|(H & Ale] HH|, Width
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(Table 1) Figures by face type (unit: mm)

Item Oval Round Rectangle
Face vertical length 2125 193.8 219.4
Width between the 158.2 149.8 175.6
earlobes
Width between lower chin 1256.2 114.6 139.5
A 4% Zo], B Alo] Lu], & ofeh Ao]9] 1]
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[Fig. 3] Width item by measurement base point
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[Fig. 4] 68 dotted facial landmarks
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(Table 2) Face type recognition and classification
result

1 rectangles[[(92, 142) (315, 365)]]
2

3 The point above the forehead : (205, 108)
4 The point below the chin : (205, 360)

5 point to the left of your face : (108, 206)
6 point to the right of your face : (293, 206)
7 face ratio : (0.734127)

8

9 Face Type : a round face

il al.c i) 20 ELCCR A )

[Fig. 5] Face type recognition and classification result

(Table 2)%} [Fig. 5l= ¥=3 Q4 ¢ E&7 2iE
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SICI0|EIQF GH|0|3 7|HHO] SI0{AEIY = AAH” T

17

ot

Mg Uehl @F dEnlas 3w adn
(Table 2% o] 6872} EQIEE Bof AZ 1) of
& o

=
g A2 #g 5 Ao
HE H OjLmo] M=} 2

4.1 ol0{AEIY X

FojAErY 4 9 offyHo]H3tE F&sty] $i6]
H 59NN BEAE Hote FEEs £I%
H 5949 AL A% AEE A& on|RofA
7 FEO BAEE 79 A8 4 At

Hdof ojm|z|e} FAE 97] A, WA 3ol I
sttt EEo] EolZd oJu|A| Y] Ato]2= (256, 256)°]
Eojof st mEo] §7] {5 Fi o|RAE FHLE
At7d sforgttt. olg ol frames Gl H3t o[u]A|
ShHE Y308 S st o #ole WS AR
o} b IPollA vigE 2EE Slol AR o]u]A]
£ source_image®Z opa] Hdo] ¥W7] 9] o]u]x]

=g

&

=
=

=
=5

E
=

BEHEEEEHE S o anEun o

[Fig. 6] Face segmentation module results
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[Fig. 71 Result of applying hairstyle
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(Table 3> Code for Animating

1 def make_animation(source_image, driving_video, generator,
2 region_predictor, avd_network,
3 animation_mode='"standard’, cpu=False):
4 with torch.no_grad():
5 predictions = []
6 source = torch.tensor(source_image[np.newaxis]
7 .astype(np.float32)).permute(0, 3, 1, 2)
8 if not cpu:
9 source = source.cuda()
10 driving = torch.tensor(np.array(driving_video)
1 [np.newaxis].astype(np.float32))
12 permute(0, 4, 1, 2, 3)
13 source_region_params = region_predictor(source)
14 driving_region_params_initial = region_predictor(
15 drivingl:, :, Q])
16
17 for frame_idx in tqdm(range(driving.shape[2])):
18 driving_frame = drivingl:, :, frame_idx]
19 if not cpu:
20 driving_frame = driving_frame.cuda()
21 driving_region_params = region_predictor(
22 driving_frame)
23 new_region_params = get_animation_region_params
24 (source_region_params,
25 driving_region_params,
26
driving_region_params_initial,
27 avd_network=avd_network,
28 mode=animation_mode)
29 out = generator(source,
30
source_region_params=source_region_params,
31 driving_region_params=new_region_params)
32
33 predictions.append(np.transpose(out|'prediction’]
34 .data.cpu().numpy(),
35 [0, 2, 3, 1)[0O)
36 return predictions
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[Fig. 8] Animated image (left face)
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[Fig. 9] Animated image (right face)
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