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In this paper, we propose an effective classification methodology for video advertisements, focusing on the Korean language-
based natural language processing model Bidirectional Encoder Representations from Transformers (BERT). During the research
process, advertisement video data are collected through internet crawling and processed through answer labeling and preprocessing
to make them analyzable. Specifically, in the preprocessing stage, auditory information, that is, voice data, is extracted from the
videos and converted into text. The Korean BERT (KoBERT) model is used for the experiment as the research method, and the
methodology is verified to enhance the efficiency and accuracy of advertisement classification. This study is expected to enable

more precise classification of advertising content, significantly enhancing the efficiency of the advertising industry.
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“This image is a screenshot from a Korean Websﬂe therefore, it
inevitably contains Korean text
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Fig. 4. A partial view of a single video data click screen
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Fig. 2. A flowchart of data collection Video—
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mpoeng | wen | TN | e | wean == 1 organizations/central and local 0.386265
Lt government offices/local government
Computer and information
2 communication/communication 0.423995
information service/internet service
Computer and information
3 communication/computer games/mobile | 0.370578
games
Computer and information
4 communication/communication 0.823157
ne — . L information service/internet service
“This image is a screenshot from a Korean website, therefore, it
inevitably contains Korean text 5 Distribution/small retail distribution/small 0.669001
a8 3. &7 A HolE ME $E2 95t 9 AIE retail distribution others ’
Fig. 3. A website for collecting advertisement video dataset
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“The image is part of a task involving the matching of revised Korean Standard Industrial Classification codes, and therefore, it may inevitably
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Fig. 5. A labeling strategy based on the 11th revision of the Korea Standard Industrial Classification (KSIC)

3-2 GIO|Ef 22|

1) ey 2hdgy

B Ao A= ﬂi
tiate] ARA|E] 4
(KSIC) 11x} 7H

ols
‘IF

=ML
iﬁ Y S ¢
o

i

o
TEh=
w2 d

iz
S
=
N

2 R, o3l AAS e s =t 1
£} v 2918 Sagit], dlolE] MEE 2271
165709] 255 7 a2 A=
/‘X]—%Q_. Egﬁ qPﬂ =
< 9] iz, AES} AXU )&
EEg) o] A A, HlolE] xﬂE %OM | Alel
A3t dloel7F gAY F-58F o] 8-S A4l ALl it
weba, HEFHo® ACEY, 99 B oD, BGES), D71,
7h2, 371 R BV ), EGRE, 8 2 wH7)E A
?], A=A, 0T34, = L AR PA), TOF
T U 3§ 5, AkaE] AkERE), UEAl 2 95713
S B AYlA AlQEn) & 2005 offdh HES
Zal el vlolE AES] = FAE YERdT
olefgt W o de s AA= Far G4 dlojE 9
S A Alg-sh, FaL Akgle] vk
g} a5k ?L%i'rfs}ﬂ BAE 5 Qe 7)Hke vl
Ja]"

o] RENEEREED
o,

2 fo Hu b
yo & &
Mr M
r1r

T B=
AL T

o WA )2

ro e

-

1=

RUN
O
=

_ll-ﬂ SE,
oZi -131

J

i

B2 u BA]o.
=

o EUSN I N Uy |

o L

30, mlm

A

ro

o~
T

125

E 2. io|e{Al =& A
Table 2. Dataset collection statistics

Number of videos
30,386
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10,467
939
1,982
8,732
6,335
1,011
197
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2,637
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Table 3. Pseudocode for data extraction and conversion

Set default_path, class_name, data_dir_path
Create directories for mp3 and wav files
Open data list file, write header 'video_name,text,time'

For each file in data directory:
# Extract file name and set paths
Extract file_name
Set ori_file_path, mp3_file_path, wav_file_path

# Convert file: mp4 —> mp3 —> wav
Convert mp4 to mp3 using ffmpeg
Convert mp3 to wav using ffmpeg

# Extract text through speech recognition

Start timer

Initialize speech recognizer

Try:
Recognize speech from wav_file_path in Korean
Write extracted text to data list file

Catch and handle any errors

Record execution time

# Close data list file

Close data list file

E 4. H3tE HIAE [o|E] MES ME
Table 4. A sample of the converted text dataset

\22%08— Text Time |Class
Fe|FE2E chEUCH Ao =48t

40500 | ME AET ““*" 2|k HMof 2.33499932| |
AlZH0] BE 70| X|74F o} Eal 2891236
mo| ELict £l F2
2010 3 10242 259
47| X7i5ct O & HH o1&

65082 | = Alzte mo|Lt = Zolof oLy |4:22204208
dojzte 2 e soziee] male | 3740299
Zajjo|= AZEUCH HFI=
EUE MB35t B2 250 2R
i gel2 28 ¥ Slgud)

34198 | oM Zaldie of sfsiae Su  |2:28200011)
22| 2 olof DEMES by 25335693
EE;{L“:} X Hststh

“This table represents a sample of a Korean text dataset and, as
such, inevitably contains Korean text.
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Table 6. Experiment environment
ltems Values
AMD 5600x

Compute Engine

RTX 3060
16GB Memory

Language Python

3.9.18

Deep

learning library

Pytorch 1.10.1
Sentencepiece 0.1.96
Transformers 4.8.1
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Table 7. Overview of dataset tags and labeling

7712 KoBERTE AF&-3%HY}, KoBERTE ¢2d B4 & Class Name Label
M3}l 2+ ZAAS el P SeAR BBt} o] 1) Manufacturing 0
el HAst darg]lF o AdamWe g 212 1 44 F Construction industry 1
whEolth. AdamWs= 35 Adam #A3} @Hiel wis) 715 G Wholesale and retail 2
HAE Sk Aol ZidEe] glof, RS BAskL & H Transportation industry 3
o] oIuls ‘—e:]o zsb\]—}\ S 1A 0] OFRIA] LS. =
Ae] AWt} TS T o= 8t gol & S | Accommodation and restaurant industry 4
ZIA71aL, A71491 s vzl of] 7|ods}e], Exdgk gho] FaL N Information service 5
BE z100]] 9] =S Z3lsit) E o X
= Aol 9l T3k 2 Al A K Finance and insurance 6
AR mle) e SR EE o]—EH 5% 2t L Real estate industry 7
E 5. slo|H meto|E M | Professional, scientific and technological services| 8
Table 5. Hyper parameters N Business facility management, business support 9
Parameter Value and rental services
Epochs 100 P Education service industry 10
OC|?SS,eS Ad1 4 W Q Health and social services 11
ptimizer am
Max Length 64 R Arts, sports and leisure—related services 12
Batch Size 64 S Associations and organizations, repair and other 13
Learning Rate 5e-5 personal services
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Table 8. Comparison of video classification method
Methods Test accuracy
Our Proposed 91.1%
LRCN [26] 82.9%
DT+MVSV [27] 83.5%
LSTM-Composite [28] 84.3%
FSTCN [29] 88.1%
C3D [30] 85.2%
iDT+HSV [31] 87.9%
Two-Stream [32] 88.0%
RNN-FV [33] 88.0%
LSTM [34] 88.6%
MultiSource CNN [35] 89.1%
Image—-Based [36] 89.6%
TDD [37] 90.3%
Multilayer and Multimodal Fusion[38] 91.6%
Transformation CNN [39] 92.4%
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Table 9. Comparison of dataset capacity

Dataset Capacity
Original data 368GB
Extracted audio text data 7.09MB
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