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[Abstract]

As of 2020, about 500 hours of videos are uploaded to YouTube, a representative online video
platform, per minute. As the number of users acquiring information through various uploaded videos is
increasing, online video platforms are making efforts to provide better recommendation services. The
currently used recommendation service recommends videos to users based on the user's viewing history,
which is not a good way to recommend videos that deal with specific purposes and interests, such as
educational videos. The recent recommendation system utilizes not only the user's viewing history but
also the content features of the item. In this paper, we extract the content features of educational video
for educational video recommendation based on YouTube, design a recommendation system using i,
and implement it as a web application. By examining the satisfaction of users, recommendataion

performance and convenience performance are shown as 85.36% and 87.80%.

» Key words: Machine Learning, Deep Learning, Speech Analysis, Recommendation System,
System Implementation
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2. Contents Features used for Video
Recommendation System

2.1 Visual Features of the Videos
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Fig. 3. Example of Visual Features

2.2 Audio Features of the Videos
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3. Features of Educational Videos

eafel BgE $YA EXL sie] ofulA], sixlo)
274, airle] MAA 50| 7|25 Eafsln] SAEo] Hu
2ot oLjz} vololAel HuE 7 Al BeE 5
Aol jolojel Ak sisAll] & o Wakgt ol
7t bsstes SE dge @

=



40 Journal of The Korea Society of Computer and Information

ARUACIH ol2 F uetuldle] WAlThe Law of AP s Mol YAte o, AHEAPE dshs 2%
Mehrabian) ¢ Alto] Ao 2RE] W oJuxl: Uhg(UAo) T UA] 5Eg0} thgo] Yuht YAISHAIE
017t 7%, vAoA 847} 93% Y-S Wob AU Fasich 5 wed YA Srbe AR e
= WA tjziu]le GatEQl oAfaFol lof AR of 9lo} Fagh Qaolnt. aixte] g shAfol that Afel,
Cp u]Qlo} Al @47k of Fasiera SeHol Hitulle]  olojaly Rus E Yt Qlo] AFRAOlA M EE AE
WA WlQlojel @At A7 55%Ct A7t 38%2 e 2 puar 4 o) ol shrlo] 24 EX) & sh}

o0 70 &

ojfich. Qo= o WE2 oulsti, A2 WA o e o, HJOJ A}_g- ojH=2 AZ3}0] 0|2 ALRA}O]
AL SR, 2 AIAA S M 0= Hols FES B M35 25 Aus &8sl EA A|AELS Aok}
o], §7he maAte] 24e] Eolh SR dlojo] B
= ojujeitt. 1.1 Semantic Similarity
22l 158 P82 LA oY oot Blust  moapo) Alme Zodrro] YRS Qokslu Cjwiste
o maAtel WO AAA, A S BIAOIA 845 sho] 2o Zsloler Satel gl Fuht GAb
BASH=O] A|gHo]7] w0 tiefst HEjujto] 4 S st ojo]2 A|UT 9l=r] EX5l0] o2 A AJAEIM]| A}
2EAT. 2ol 158 eFYe] BHUHO 84+ T g5 x5 = spte Apgeich
AR GG B A42 PR ATE 420 o Fplel 2pIER SASE £ Bl 42 i
o o] mst
& &0l e el Hl%ﬁj EH”OI Oﬂ”ﬂLKl o sl A
28)9) Jolo] ZEIx E4l0] T2 Fgrlo] Bt o o .
t‘tx_—?‘oi}\]ﬁﬁ—g——‘—g} o—|—|—9——‘—§‘]“}_l“o1 =] old}A] B A fo) o) Q=
] ) _ ) Al E‘?JEHB] dUrK oz ﬂ;E JHIFS ARESHo
29t 2 Ao G ol 3

: ouey fAES YS9 QY vds §
o Wefstobn WelstE 25 Aolo] WE fAEE 24

o GAFEE AFgslo] ARt

o] © A7 Q Aole W4Rfe] B4z EXJog TF
T o T T = e = -
of 25 =uo] 3], L7l joj3 AR ciust o m B SEAAE S MEsil] Szt Sk g
o o= e
= BoAs WAKIE 7]Z02 HE|C] Ex 29 % BERT(Bidirectional Encoder Representations

=
X alaelg) rom Transformers)S ARgstol Aol 534 A
exop %A1 AUIER fAFES ST BERTE 72004
7o) u  /HERE NLP(RFIOIAIR]) AT 271 71e2 BE ARI0jA]

9. AfF ojuz Algsitt sty B9 SRt At b =OFIA 2 des W ool Ro|o{14].

[e] L. |
2lo] W3t AP sESo] AIZHY A glo] Baejgro 1.2 Speaker Appearance
2% 3Kl9] A, o], A, 747} 20] upAl £ o X3} W5E FYYA At 3 AR= AR 59
4 900, mAjY] Baml 8RS 9 ape] e Ol ETHE o Qo] 3as S0l F 4 ok 158
JRA0] Gske )Rl E A2 we AN E aaxp @Y M e AR Sstel &4 S5lE Ao
o] ulol ALR oj8r BAP} HE S B =5o wog U olopd o & o gEol A = det gl oH
oA} 2A A|AEl0] g8et A7IA Exlog paxie] OlA SRPT SASHA] il 3/dTke s Adshe Zlo] O
SO g8, ol el Ag 098 A8 A5l 2 d 4 9k
sxle] E¢1 o2 8Kls}] ofal) A A el
2 one-stage YHORZ AAE0] U} wWE L2 7
X 7-]7< X ol
IIl. The Proposed Scheme AlE A= el gl= YOLO(You Only Look
Once)2 AFL3HH15]. one-stage W2 7R S olAlst
1. Educational Video Content Features o ZAxe] YRS A, _‘1 I7F FSQ0A] o &6k 2t

a
W FFY 3R WA ALEAIOIA st 5F  Be Aol siEsks gl

o
Yo BHIA S 2EC) AV 19 SIS A



Design and Implementation of YouTube-based Educational Video Recommendation System 41

1.3 Speaker Gender, Age, Dialect
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Fig. 4. Audio Feature Extraction Model

Table 1. Extraction Accuracy by Speaker’s Audio
Features
Audio Features Accuracy
Speaker Gender 92.20 %
Speaker Age 86.69 %
Speaker Dialect 83.45 %
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2, Method of Online Educational Video
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2.2 Rank Reordering using User Viewing History
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Implementation
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2. Implementation of Online Educational Video
Recommendation System
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Fig. 9. Recommendation System Satisfaction Survey
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