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[Abstract]

In this paper, we propose a method for detecting characters in images and detecting facial regions, which

consists of two tasks. First, we separate two different characters to detect the face position of the characters
in the frame. For fast detection, we use You Only Look Once (YOLO), which finds faces in the image
in real time, to extract the location of the face and mark them as object detection boxes. Second, we
present three image processing methods to detect accurate face area based on object detection boxes. Each
method uses HSV values extracted from the region estimated by the detection figure to detect the face
region of the characters, and changes the size and shape of the detection figure to compare the accuracy
of each method. Each face detection method is compared and analyzed with comparative data and image
processing data for reliability verification. As a result, we achieved the highest accuracy of 87% when

using the split rectangular method among circular, rectangular, and split rectangular methods.

» Key words: Facial Region Detection, Face Detection, Open CV, Image Processing, Character Classification

> 1o

>
ro,
it
o
1
M
_O‘L
9
[k
=)
o
=
ro,
it
o
e
i
o r
i

3= YOLO(You Only Look Once)
A - =2A, AARAIAE o R
HAS HEs7] 98l 37HA FAR WS AxET 7 HHE 1S SYoR

O

- OFO
ol
=L

]
o, o
T oo o2 @

e RS0 v ox i aj
td
0

82w 8 B

U
°
ne
M
of
12
oy
PN

|, €= BA|, Open CV, O[0Z] %8|, 2= =&

 First Author: Chang-Hyun Lee, Corresponding Author: Seung-Bo Park
*Chang-Hyun Lee (ckd9848@gmail.com), Dept. of Material Processing and Engineering, Inha University

*Hyun-Ji Lee (95220023@inha.edu), Dept. of Material Processing and Engineering, Inha University
*Seung-Hyun Lee (tmdgus8659@gmail.com), Dept. of Material Processing and Engineering, Inha University
*Joon-Taek Oh (95220016@inha.edu), Dept. of Material Processing and Engineering, Inha University
*xSeung-Bo Park (molaal@inha.ac.kr), Software Convergence Engineering, Inha University

» Received: 2021. 05. 27, Revised: 2021. 07. 09, Accepted: 2021. 07. 12.

Copyright © 2021 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



20 Journal of The Korea Society of Computer and Information

I. Introduction
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II. Preliminaries

1. Related Works on Face Detection

1.1 Face Detection Method Using Color Space
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III. Detection of Facial Regions Using
Specific Figures

1. Work Steps of Face Detection Algorithm
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Fig. 3. Work Steps of Face Estimation Data
F,:Frame(F) over Time(t)
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Fig. 4. Working Steps for Face Area Detection

2. Dataset

2.1 Train Data
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2.2 Output Data
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Table 1. The Number of Face Estimation Dataset
Data Class Count
Protagonist .
Train Data 4,284
Antagonist
YOLO
Protagonist 5,507
- Output data
Antagonist 2,986

(a) (b)

Fig. 5. Face Estimation Data
(a) Antagonist (b) Protagonist

2.3 Image Processing Data
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(c) (d)

Fig. 6. Image Output According to The Color Space of
The Image Containing Noise
(a) RGB (b) YCrCb (c) Luv (d) HSV
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Fig. 7. Detection Figure Method
a: Circular Area b: Rectangular Area
c: Split Rectangular Area

2.4 Comparison Data
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Fig 8. Face Area Image
(a) Image Processing Data
(b) Comparison Data

Table 2. The Number of Open CV Dataset

Data Class Count
Protagonist Image 825
processing
Open CV Antagonist data 638
Protagonist Comparison 825
Antagonist data 638

3. Parameter Setting
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4. Detection Figure Method
4.1 Circular Area & Rectangular Area
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Fig. 9. Face Area Detection Using Circle and Rectangle
Figure Detection (Antagonist)

(a) Steps of Face Contour Detection Using Rectangle Figure

(b) Steps of Face Contour Detection Using Circle Figure

protagonist

Fig. 10. Face Area Detection Using Circle and Rectangle
Figure Detection (Protagonist)

(a) Steps of Face Contour Detection Using Rectangle Figure

(b) Steps of Face Contour Detection Using Circle Figure

4.2 Split Rectangular Area
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Fig. 11. Steps of Face Contour Detection Using Split
Rectangle (Antagonist)

Fig. 12. Steps of Face Contour Detection Using Split
Rectangle (Protagonist)

4.3 Color Extraction Using Confidence Interval
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Limit =m+(1.96 X o) (3)
Confidence Interval = m+1.96 < (6/v/n)  (4)

m : Sample Mean
o : Standard Deviation of The Sample Mean
Z— Score :1.96

5. Experimental Result
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Table 3. Comparisons of Accuracy among Measurement

Methods
Method Class Accuracy(%)
Circular area Protagonist 71
Antagonist 79
Rectangular area Protagonist 85
9 Antagonist 86
Split rectangular Protagonist 86
area Antagonist 87
Area Proportion Distribution
200
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== Rectangle
1754l G
150 1
125
100
0.75 1
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Fig. 15. Area Proportion Distribution

IV. Discussion on The Experiment
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