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[Abstract]

This study proposes a metadata-based approach to enhance the accuracy of character recognition
through facial detection and similarity measurement. Collecting attribute metadata such as gender, race,
and headwear status, and adjusting the deep learning model’s weights using a proposed weight
adjustment formula, overcome the limitations of existing methods and enhance recognition reliability
across diverse environments. Experimental results demonstrate that the approach achieves high accuracy
even in constrained environments and proves the significance of weight adjustments through metadata in
enhancing character recognition performance. Future research will focus on expanding data diversity and
developing robust models resistant to environmental factors like lighting changes to achieve greater

reliability and generalization.

» Key words: Character Recognition, Metadata-Based Approach, Facial Similarity Measurement,
Weight Adjustment, Artificial Intelligence

2 dATe 92 AE 2 AR SAE Sl AF A4 AFEE Fol7] g HEHelH 7]
H = H
H T

ot 2& &4 degdelgs 38t

» FAO: Q= AA, HEHOIE Y18 2, fAE S, 78R 2, YA

* First Author: Jae-Guk Shin, Min-Seok Kim, Corresponding Author: Seung-Bo Park
*Jae-Guk Shin (ProEfforter@inha.edu), Dept. of Software Convergence Engineering, Inha University
*Min-Seok Kim (ezikial142857@inha.edu), Dept. of Software Convergence Engineering, Inha University
*xSeung-Bo Park (molaal@inha.ac.kr), Dept. of Software Convergence Engineering, Inha University

* Received: 2025. 01. 03, Revised: 2025. 02. 20, Accepted: 2025. 02. 21.

Copyright © 2025 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



46  Journal of The Korea Society of Computer and Information

I. Introduction

8
5 7)o ol el cr%a 31 A9l o
TS 2k Ak S31, 8 OPY R8THANY o

QA4 79t A5 57 A1), BT A ) By

o 9
eural Network, CNN)S &£

% A7F FYs] o] FofX| L ot oAz, AL} 11
#ojo] ol FaceNet[4]t} 42 EAA =57])2 &8
gt AW d= QA 71HE AIQtete] ot oA D=
A Fete S wol= o 542 FAT5]. ol2{st A+
2 gz XY TAE FE] A AR FE W
AlZ AAlstaL ok

E3E 5@ QdE QIAS 7|Hto & 3E A 7]
A Hot 3 A A|ARIOME FQ5t AZ st 9
o6l ol=fgt 7e2 & HS 25t

[
i)
ol
——
X
T
el
ofo

gh et AR g o
O[N] A A U Ve F2 o
BEAQl Reo] FaceNet[4]S &8sto] 14d50] Q1A A
e 2 g5ty ot U 7|&Ee] A vale shAA
AoFolLt glojele] Bdgoz 95 Aso] Astee =
A7t EAfgict 9], orgst 29 2310] % AH/\OFJ‘I_} at

ojel @2 Ae] AlZjol Woidle Sl AcKTle]

Ao o3t dAE FRsb) gsh A, 2

L DA} ALG ojRoh e A1e] UL 452 27
Eﬂ

oS Hﬂ]olEﬁ S3to] FaceNetb12 &

rE o o|~>4
MhoE R
)
ru o{){

o
©
rE
m{u
15
JF>
oL
2 HJIO
II
=
of,
oL
é
ﬁ
2
o
N
II
=
N
-~

fU a2 opf
R
llo cE
ofm rlo
:Oxl_l“
N
P
rO
_|>4
N
-
_\9

£

II. Related works
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4. Person Re-Identification by Deep Learning
Attribute-Complementary Information
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Table 1. Achievement of Related Works

Papers Achievement

Achievement : This study overcomes
the limitations of RGB-based facial
recognition systems and improves
stability in real-world environments.

Y.I1.Choi, J.O.Lee,
J.S.Kang,
Y.H.Shin, and

H.N.Lee[9] Limitation : This study requires a
small hyperspectral camera, which

poses hardware constraints.

Achievement @ This study combines
self-supervised contrastive loss and
supervised classification loss,
significantly improving generalization
C.X.Sun and and recognition accuracy.
S.S.Shin[10]
Limitation : The performance of this
study may not be stable due to
variable factors such as makeup and
hairstyle changes.
Achievement @ This study reduces
data inconsistency and improves
recognition accuracy by synthesizing
masks for data augmentation.

SH.Lee[T1] Limitation : This study primarily

focuses on masked conditions,
making it less applicable to other
accessories such as scarves or hats
with varying shapes and colors.
Achievement : This study mitigates
performance degradation caused by
environmental factors such as
lighting, camera angle, and subject
posture, achieving robust feature
representation.

Schumann.A, and
Stiefelhagen.R[12]

Limitation @ This study has limited
applicability in environments where
clothing frequently changes, such as

in movies.
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1. Character Recognition Methodology
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Fig. 1. Steps to recongnize characters

1.1. Character Recognition Using Personal Attributes

Table 2. Notations

Notations Contents
C A character.
X An unidentified person.
T A threshold of similarity.
A weight for each attribute j. (j =
W {gender, race, has_hat})
Values range from 0 to 1.
Attr(P,U) Attribute U of character P.
Face(P) Facial image of character P.
Euclidean similarity between two facial
. images A and B.
Sim(AB) Lower values indicate higher similarity.
Values range from 0 to T.
W ifC=X
Comp(C,X,w C CX, W)= .
Pl ) omp( ) {1 otherwise.
Score(C,X) = Sim(Face(C),Face(X)) *
2
S C.X
core(CX) T T comp(attric.iy Attr(xi)w)
j=0
Aot Q= Q1A g2 O™ 1o)A AAIE Axjof] 9
ofl R1e8=tt. A RetinaFace 20| 20{%1 I Qloj|Af
d=Z2E S5t ROIE sttt o]2, FaceNet[4] =&
< Repositoryol] A73H 8 570=59 Z=21ut Al
¢ 0y Q2o AFS vlwslo] SAUE-AIE] 4

—

pair)&& &3t} &40 DeepFace?] 2= 474 &4

ey roq 459 229 U5 P Jus 53
YOLOvV8 Hat Detection API2 WA} &F

6}4 5 29 242 M g3 M2e g4t
ES

AV
ol

Y
}sk
E
% 29 wi ARNBE 59 295 01
[¢]

SAlo|tt. o] 7t
SRl FaceNetbl oxtg A2
T5A 912 QlAlof] o

— DN
ru@
1o
Uk
1%
I-'O

Correct Answer: King Schultz

1. Face Detection

2. Personal Attributes Extraction

Detected Attributes
e race: white

e gender: Man
e has_hat: True

3. Measurement and Comparison of Facial Similarity

Broomhilda 0.781 ‘
Django : 1.103
Stephen » 1.124

' King Schultz .‘ 1.252

' Calvin Candie 1.328

4. Character Recognition Using Personal Attributes

Character Base Score Result Score
Broomhilda 0.781 0.781*1*1*1=0.781
Django | 1.103 1.103*1 *0.55* 0.4 =0.243
Stephen 1.124 1.124*1*0.55*1=0.618
; King Schultz 7 1.252 : 1.2562*0.556*0.55* 0.4 = 0.151
' Calvin Candie - 1.328 V 1.328*0.55*0.55* 0.4 = 0.161

Fig. 2. The process of recognizing characters in the
movie "Django Unchained"
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Table 3. A label for characters from the movie
“Django Unchained”

Name Race Gender Has_Hat

Broombhilda Black Woman False

Calvin Candie White Man True

Django Black Man True

King Schultz White Man True

Stephen Black Man False
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1.2. Face Detection
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1.4. Personal Attributes Extraction
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2. Experiment

Table 4. Experimental data

D Movie titles Number of
selected frame

M1 Django Unchained (2012) 166

M2 Kill Bill: Volume 1 (2003) 34

M3 The Greatest Showman (2017) 143

Table 5. Experimental result

Average Precision Average Recall
1D FaceNet P;Z‘:zzzd FaceNet P;Z‘:zzzd
M1 66.00% 69.20% 50.00% 64.80%
M2 78.50% 92.50% 85.00% 75.25%
M3 55.00% 64.71% 47.43% 51.29%
Average 66.50% 75.47% 60.81% 63.78%

Fig. 3. Example frames from the experimental data
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2.2 Implementation
A= 7%t 8w RetinaFace?t FaceNet[4]2] &%t
QIEHo]AS Al&5-5l= DeepFace ZUYIE AlEst

o] x13¥3yct.

2.3 Experimental Result
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IV. Conclusions
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