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ABSTRACT

Finding relevant research papers for citation has become increasingly challenging due to information
overload, leading to growing interest in research paper recommendation systems. Over the past decade,
deep learning methods have been employed to enhance the quality of paper recommendations. However,
there has been a lack of systematic research on deep learning-based paper recommendation systems since
2020. This study conducts a systematic literature review of 47 deep learning-based research paper
recommendation studies published between 2020 and 2023. The analysis examines data factors, data
representation methods, methodologies, recommendation types, encountered challenges, and personalization
aspects. Furthermore, it compares these studies with pre-2020 research by summarizing recommendation
techniques, utilized datasets, deep learning methods, and key research topics by year. Based on this
comparison, key insights are derived. Additionally, future research directions are suggested based on the
analyzed research trends.
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(E 1-DOIA AAG 9B =8ols 47]  Holx, o8 Hrke Al #A9 LAY
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(B 1-1) 9= FHAAH Baf 2AS 2| RHO|H &g
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1| Bai et al. 2019 Scientific paper recommendation: IEEE Access 7
A survey
A Literature Survey on . .
2 | Moukhtar et al., 2019 Recommendation Systems for Hgyptian Computer Science 43 2
. . Journal
Scientific Articles
3 | Li & Zou, 2019 A Rev1eyv on Personalized ‘ Cgmputer and Information 12 )
Academic Paper Recommendation | Science
4 | AL 2020 Deep learnmg in citation Expgrt Systems with 162
recommendation models survey Applications
5 | Farber & Jatowt. 2020 Citation recommendation: International Journal on 91 A
’ approaches and datasets Digital Libraries
A Survey of Citation Journal of Computing and
6 | Medi¢ & Snajder, 2020 | Recommendation Tasks and . S 28 3
Information Technology
Methods
A review of citation
7 |Ma et al, 2020 recommendation: from textual Scientometrics 122 3
content to enriched context
8 | Ali et al, 2021 A.n Qvemew and eva}luatlon of Scientometrics 126
citation recommendation models
Scientific Paper Recommendation International Journal on
9 | Kreutz & Schenkel, 2022 | Systems: a Literature Review of 23

recent Publications

Digital Libraries
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(E 1-2) AT =2 FEAAH 2|FYOo|YIt MAlsts 2ME 22

=R A} AFE=E A A" Fs) A 7)3 BAAL
FEXEE (cold start), FA485A BT (sparsity), Ful st vl o] (scalability),
Bai et al, 2019 FARR FRIA] Zalo|vlA] (privacy), ATHEAEE 715A sl 143

9] H]Z(serendipity)

Moukhtar et al,, 2019 3t o|fpAlekE AIASIA] S
Li & Zou, 2019 3t o|fpAlekE AIASIAl S
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T 2EFE (cold-start), WEYF 9] B8 AH 128K network analysis), 918

Ali, 2020 ZA M EYA9] A B Ao (network-oriented solution), 418542 3= (data
sparsity)
B7}71H 2] 210 (offline evaluations, online evaluations and user studies), S<5H|©]

Farber & Jatowt, 2020

E19] #4(citing biascite-worthiness of text), Ao]3t A28l f-AZ0) we} dex=
YZ(scenario specificity)

Medi¢ & Snajder, 2020
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Ma et al., 2020
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Ali et al., 2021

3771 =] (Offline versus online evaluations), ¥l 2@ 9] &4 A (Suitability
of baselines used), S58l101E1¢] &2 (Selection of appropriate ground truth),
dol8 ¥ T4l (Data availahility and results reproducibility)

Kreutz & Schenkel, 2022

A B FA(Neglect of user modeling), 3 7H&Al(Focus on Accuracy, User
Evaluation), 2AA 28420 84| (Translating Research into Practice), SE4
EFE(cold start), 52°1201(Synonymy), 771 A4 (Persistence and Authority,
Cooperation), Hlo|8] @ 24 F7l (information Scarcity, Public Dataset), £41&%
B EZ(Sparsity or reduce coverage), HIOE2] 5. (Scalability), Zeo]HA]
(Privacy), Aol8t A28 42l we} 2elx)E YR (Serendipity, Target audience,
Recommendation Scenario, Fairness/Diversity), Blo]8] Az 41 el& ¥l
(Unified Scholarly Data Standards), #4< &3kt 3= (gray sheep, black
sheep, Shilling attack), AF&-5-#1%2]4(Compl ex1ty 7154 (Explainability),
v w R o] A (Comparability)

o] glo} o]
AR 7 A7) R
(Ali et al,
Kreutz & Schenkel, 2022).
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(scalability), A-7+H¢] A sk F
AA ] ¥|ZF(serendipity), IEH T =
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, St&dlelE 9] Z2 (citing biascite-
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solution)

RO EFst Al F3olelo] A9 Al2E ¢
222 vH)(Kreutz & Schenkel, 2022) 5
o] o|fp7F F8 =R AAIFH AL (&
1-2)ellA At FAA 2 A5l At o]
TES AAEstd, FE2EFE(cold start),
o]-§AtFH BT (sparsity), HhE tlolH

worthiness of text), §&°191°1(Synonymy),
A7 ( Explainabﬂity) H|w R de] A
(Comparability) 5 & 10709 o|¢77}F &5
Ak 2ev BE olpes VIV R dA9E

= A1l AR ElolE S} 7]
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AAA FA %
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A= 7187 °]§r =, 2020Lﬂ H 2023
W7k £ AT 5 "eld 7He

slod At TS TS A Yo R
TRl EA498199t) Google Scholars &85
M ol= “Scientific Article Recommendation”,
“Scientific Paper Recommendation”, “Personalized
Academic Paper Recommendation”, % “Citation
Recommendation” ©.& & 47]¢] 7M1 A}
L3I0 th AAE B FE PYPES AREE)
of AESAT, 123 22 A &2} vl gt o
HyhE 7EA 3 AESST Scientific Article
Recommendation& 2 743k A3} = 1714
o] AAEGoH o]F 42719 =TS A3
t}. Scientific Paper Recommendation& 2 734Y
St A3}, F 370710] AAE e o] F 7971¢]
=g AHEITE &Personalized Academic
Paper Recommendation& & A%+ Az} =
15710] A Eglon o] & 12719 =i A

B33t} Citation Recommendation @ 73448t
A3}, F 1.35070] Ao o] F 58571

o w=2e s

>
5 A15), A, 93 IS Folsl s
ooz AT, WA, FALP) dsl, B
AQ 5L AANA EE FAOE AT, s
A, FANY F 9EYS AT ERuos
Ags}e] 12540) LA AEsh o) u}
HOR BES 95T FH A7E A5
7} ege ARAoR dud A% A% 477
o ATEES AT AUY 5 AUtHHAE
=324 2%)

AAH TR oJF AHE (L

H DollM AT

(2020) & Kefalas et al. (2015)94
Algt 7158 gste] AMEsE ,\Ltﬂ 2 At
= Ali et al, (2020)01] AAGE 71S 7Nk 2

712 e 2t
» tlo]8 2 (Data factors/features)

Q4
 dloly 23 WA

(Data representation methods)



ZA 1xt 7|9 =="Scientific Article
Recommendation’, ‘Scientific Paper
Recommendation’, ‘Personalized Academic
Paper Recommendation’, ‘Citation
Recommendation’2 0I5t 281 4= N=1867

(Btel=2 Hlel, 71zt

HTlTT

2020~20234 2| H|2| §)

27 F|YE="=2 £H AL O Holel 2H 4

Hele 28 4= N=1149

N=125

N=718 ‘=2 EH AARE F=H|of
ZFP RS
1
M 1AL WA HEZ LI M CiA 2 — H|elgl 23 4 N=593

(HTEA Y arxiv H[Q| S)

ek 3

« HI2E QY 7|9
(Text Embedding Method)
o AElE THE
(Methodologies and models)
cAlFEHE Fd 59
(Recommendation types)
* 3|43l = Al (Problems faced)
s 718} o7

(Personalization/Non-Personalization)
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= FEE2 Frreinh

HA HolH 24+ HHY 7HE ARE
m ojH Ho|EHE Y HoHZ &-&a=Ad
ek AR A 5H9 7127) "k AR
SARE 25, A 22 dEHolH 8
el =5 W-&(Papers content), ElZ1/719=

(Tags/keywords), ©]-8A} 0|83} o] M3
2 Qe BT T e ol8A 22 (User
profile), 3F3]A ¥ (Venue information), =%
7F 18 2 AR AYE Xk Q18 vIES
A(Citation network), 9-+#F 7+ FHE e}
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tlole 3 “J/—%‘S YRS HloJElE ofd
FEE FAsle] SEIATAE Srlgitt AT
o2 E 9E 7]HP(Matr1x—based) =
YK Graph-based), sto]E2]=(Hybrid) 7} A

. 3 E 7Rk o]-§AF-otoldl (user-item) Y
Hi} o] o] &t ALalo] ARE-gE ofoldl S
FE7BAY F-2 FHL w7 WS ovjst

o} IEE ke I EE AREl LT 7k &

odt

N

I

_u

3 WS Fetke WAL E AR =7, 8
3], FA(719E) Fol =Bt HaL AR 4
AL et ol I = FeE 7RE A
A AWS sk, TEjze] Reke]
H g =78 FAsTE =gtk 3? 12
= (Hybrid) & Izt 8 £5 1 9]¢
WAl st AR 24101"%

g 2E g 71 Ali et al.(2020) 7F 9
2y 71 el ARt BR8-S skal e
OlFe] A7t o Ego|& HAES T
YA F GRS AMSIAE 7] Wi
of & AFA FIHHOE BF TS F=
oty AFAoE AL 93l ARl = 719

5

SEsh= 7IMEe] 7%]4‘?‘ {E]‘Ei%ﬁl %01 7&

H O =2 frAkst Tzt
AR B E ZHes Sttt Word2Vee, A4
o] & FE S o] &3 o] WEE S5
GloVe(Global Vectors for Word Representation),
G5 n-gram O 2 Fa3)] 853t FastText,
Word2Vec®] 0= 78 a7k ¥

B3} A171 Sentence2Vec Doc2Vec, BERT,
RoBERTa, GPT 5 AFdgs% 29 (Pretrained
Language Model) olX E&% = AldS A
3t WA E & AFolA oHETh
WHE W Y AFEE Tl o] A
28 98d 7IHES v gt} Restricted
Boltzmann Machine(RBM) (Roux & Bengio,
2008), 9¥ 9 (embedding) 71% (Grover &
Leskovec, 2016: Mikolov et al.. 2013), &4
+ A17Z7HCNN) (Liu et al., 2017), <=3 2174
(RNN) (Goodfellow et al., 2016) &5 E]2=E9}
YEST] s @ Hel 9o skl )
g 2ol 9] - &3 3 (visible/hidden layer)
7k PR AA) AZol Q= 2A15(two-layer)
52 Iz Fd2 RBM2 5L A Ul o
Ao JEE A a8S =3 27 gy
Edolty ME 2 o] Y&EE =iEe
o

YoM stessl Al =R (EE AFATE 3
[e}

Aol ALY H2) S el 89 ks
Hol B RS A F WAOE A
Ak o SE

E2(Multi Layer Perceptron,
MLP) 7P et o] Ao s a4

NoH, = E T (feed-forward) HW2lole}
A% Soh(Azad et al, 2021). §A35 A7
(Convolutional Neural Network, CNN)
MLP} fFAFSEAIRE ofmxu} BIAES 52
ALl ¥ 11 54 g%—ﬂs}oﬂ FEole &
233 (convolution) # Z7 (pooling) TS &
&l g AA O]_E ot HoE o4

T mE S A AR ARgS Kol
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T oE W Ee R 3k A7 Recurrent
Neural Network, RNN)< g dHo]E]7} Al
Al (sequential) 75249 ®l, 4A FEE AlE
? JeE FA&l F2ol| Riedsis W Eolth
AT E 8= AAEAR] o7t Q)
3, HAE 2= AIAER olEE = Q7] o
o &§o] 7kFsslth HE4 RNNE AlA27}

=
[e]
A5

r—1n
10

39 7] 1% (long-term dependency) &
1§ do7y, G5 FAAA 7]187] A
(vanishing gradient) ©] 2A3}7] {tt o & 3l
Ast7] Sl Alcel) +525 =8t ofdH A
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