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Session Recommendation Based on Graph Attention and Session Preference Identification

YANG Zhong-Yi', CHEN Ping-Hua', CHEN Li-Li’, WANG Wen-Bin’, ZHOU Hong-Hong’

(School of Computer Science and Technology, Guangdong University of Technology, Guangzhou 510006, China)
*(Guangdong Science and Technology Innovation Monitoring and Research Center, Guangzhou 510033, Chlna)

Abstract: Existing attention-based session recommendation models integrate all higher-order nelghbor information,
enriching node-item representations but also leading to representation homogenization and 1nterference from weakly
related neighbors. To address this issue, a session recommendation model based on graph attention and session preference
identification is proposed. In this model, when generating nede-item embeddings, only u-neighbor are selected, and a
graph attention mechanism is used to aggregate the featuré information of these y-neighbor. In addition, to account for
varying session preferences across users, a method for session preference classification and embedding learning is
introduced, categorizing session pre"ferences into two types: concentrated preferences and divergent preferences, for
classification computation. Finally, a soft attention mechanism is applied to integrate the item embeddings learned from
the session, obtaining the session embedding representation for prediction. Experiments on two real datasets, Nowplaying
and Diginetica, demonstrate that the proposed model achieves superior performance compared to baseline methods.

Key words: session recommendation; graph attention; session preference identification; neighbor selection matrix;

attention mechanism

O W H: |44 E SRR 8] (2023B1111050010)
ORI ] 2024-12-03; A& B TA]: 2025-01-02; K FHIS [A]: 2025-01-21; csa 7E£R Hi RIS [A]: 2025-05-29
CNKI [ %% & K I [A]: 2025-05-29

128 Z%i % # System Construction

© EREERREST  hup/iwww.c-s-a.org.en


mailto:phchen@gdut.edu.cn
http://www.c-s-a.org.cn/1003-3254/9889.html
http://www.c-s-a.org.cn/1003-3254/9889.html
http://www.c-s-a.org.cn/1003-3254/9889.html
http://www.c-s-a.org.cn/1003-3254/9889.html
http://www.c-s-a.org.cn/1003-3254/9889.html
http://www.c-s-a.org.cn/1003-3254/9889.html
http://www.c-s-a.org.cn/1003-3254/9889.html
mailto:cas@iscas.ac.cn
http://doi.org/10.15888/j.cnki.csa.009889
https://cstr.cn/32024.14.csa.009889
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F 55344 57

http://www.c-s-a.org.cn

i H AR SN A
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TEIE FHEE % FH P SO0 A T« 4 v T S e ek
185 P A U T LA EE B SN E, T2 R T
BT BEEREM. L bHE. Wt gsenik
SER 14 7 ] 43

LA 1 2 TEARE R O 1 LA B v S
P T R Fe Ty, TR ANy 7 3 B R
HzIf E‘J*BME[“]E?U%W‘E‘EQ, SR VIIPS  O0pRR
FEEL A THES A TE Z B, X2
A — S K I H Z (A R, ek
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o) P IR I E # e i vk, OB 2 2]
UG ¥ (gated recurrent unit) X i 721 7 51 HE4T
A, SRS H ok, Li R T NARM #E8, 2
% GRUA4Rec F|H I #EEIF 870 GRU SRALBEH] 7 Ay

130 #%i % # System Construction

FEA, I 31N R WL 38 3BTRSt D P 2 {4 11
HHEAE /7. Bach 25U4% ) RecConRec BRI 454 CNN
£ 5 B A AR LS 7 5 RN f K B 5 2% et
I3, KR T — G — 197 26 45 F AR 41 2 355 15 31 o 1
TR FFAE (3 .. Wang 25248 0 CSRM #3035 445
B 4 £ (S BRI 2R (0 M R B 2 2K
BBARIET RNN [ A T I A5 B, (B34
7843 5 I 2 1) 52 4 e 4125 .

ST AL 9 4 (GNN) [ J5 I 217 71
Fa g I, R PSS A S LR IR B 2 1 5 2 o
ol ., S T B I PR T R, Wu SR T
SR-GNN 70, 3ol 2 i P52 5 2 ), 7 50 I T 36
2 0 5 2 P 405 2R, 3 FLASE P 93 2 A9 WL 26 2
P4 R LR 4 B SRR 2 S R, E L s A
Lo AR A 4 P )24 R D, 78 P ORI R B
BF, BB ATINSS 52 . Li 25242 19 Disen-
GNN L IR H 2R 48 %/ R 25 1 i i o,
S AR S P S R R IR FE T 2% SR AR R
AERAYE. Wang 25 ) GCE-GNN AR £ 42>
B A SR PR, R A e A R i T, A
R 054 3K B AL 2 (05 253 (0 4 R 13 L LA R & 3 7
R M L, 3 LR R 16 3 B G 2 5] 40 i %, A
B T 56 E 3500 S 1E AR R T E . Yang S84 !
TRHMCI-GNN B8, HA 2 7 =AM 25 2150 H 5
T 2 A 2 4 S P SR 51 1 1 Fr B R,
It H MR T BRI IR 52 2 08 14 25 25 0 51 L 4
% 23, Qiao ZP 3 H ) TASI-GNN L & 56 F) F 412
[PGGNN Fili 240 2 47 2443 B ok 2 ST 05 F 6%, SR s fe
FEY I3 325 57 T 7 5 B8 00 0 S5 75 I51 9
OB R, 05 i R R PR 2 3 1 £ L SR 1 T 2 2
Zhang PO 1) CARES #E7 F) AR [ [ 217 4 e
4R, RSS2 5 (S B, IF FLE % R 2 W
SRR 45 4 T 10 F 2 025 5145 B Chen 250737
H i) CT-GNN BB T 22 46, i3 51 A 6] £
., Al S R A 3D P AR A B 9D (0 8546 Wang
SR () SRGI AR FH 4 500 i B 0 £ B8 SR 40 3
LoAT B I HE LT TR Zhang 5P HE 9 MCGNN #
AU g T3 F0 2K 50O B AR S 1, I —
I AlE NS 24145 % 3] (joint multi-task learning) AE
B 9 ST 55 R AT 55, SR i . 7k i 2]
L ATSGCON RV RIZE T 3 AL, FILF B 5 AR

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F 55344 57

http://www.c-s-a.org.cn

i H AR SN A

TR I 5% S AN TR 03 B0 T ) e 4 0K &, il
N B BT S S R S 0, e T 2 R
GEATAE BRI R 1) . B SR AT LR A i B (40
5L, AR L T R AN AE SR A AR 4T A5 S 3R
BT AL SR, IR TR A 55 M OC R B4R (145 2 AT
AE 2o R ORI A

H M Transformer B84 4t DK, BAIH B3 &
ML 7 51 s B A o ) Ab B R g, LBt N 7
WILAR R 1 U DL R MR A B A 2 AN S HL
B T B3 k. Wang 042 HY EAT-SGNN 7Y
ARG B B S ST A e 2 TR HERE HP R B s 5 1) R
Pt $ S R AT P A e 2 RN 2 1 T e,
FF{# 1 Transformer 35 23 15 & R, Xu DR H

) GC-SAN AL ik PR 28 0 48 4 42 251 9 sl

2 B RS M 8., 40 I P I 8 L 2 2
R 100 2 1 B BB Luo %55
fy CoS AN B LA AR f04 22 37 0 ] £ 224 R 1 ¢
7, JERU B RIS 2 50 2 10 4 3 Rk
R, A IO, Zhu BCIBL I GCAN BUEAIF
FER T HUR RN P FIVE R AT LRI T 5 0. SORRI3S)
FIH Transformer 4K FE B ik g5 5, FIH CNN 42
SR PSS L DAE O HE TR 0 2 % . AT, 76
2 3 5 H FRIT L R VR R

BT 21N AR E AREAE B, OF HAR R X
P 2RI SRR AT IR AR T

2 SR-GASPR 1%

FSCH R R 3 R, 4 RS iE B
I H AT SRR S N ST R
T 4 A E5y. 1 56 E 2R MR B4, HRAE 2 i
BRI 2 [ HO A AR 3 R AR 298 I, AR 21
R A0 R, SEUCTE S RUSE A 2T 48, A
BT B T B R 0 i %, A SO
Py P 7 2 e By 2 1 P 5 £ A
VE 7L A, 7R S T MO, RRAE A
A S 7 4150 00 P40 45 15 A0 3 2, 36T
S0 W42 S A 2 00 LR I N 25 ST T 90, A T 48 e
T HHE R SRS 1E 2 1 R T AR 5 4N 2 5T 49,
e 20 P T N SR T B K% B T 43 B4
global (&5 M%M) 5 local (AT, SR G M 21
AP AL e TR il S DR 50 P 20
TRRAT TR, S B 090 ) T B2 P8 2 K B, FFARAR R
SIS 2V AT R 3, R 1E 2 N 2 SR e R
FE 0 7 7L SR B S5 24 3 91 o 7 2 P P G
BT S22 5T 2B N . i 2R 1E HE R T 3 4 T
BRI,

L\
. =
Vs |~o0|—o0|—ao[-0| 0] 0 5 - 4 .
Val—oo| 0 |-l 0| 0|0 L |
\ % >
V200]0[0]0 |0 | \ *
V3|—of 0] 0| 0 |—o0|—0 \,
El
V210[O0O[O0O[O0]|O0 |- *
2 E .
/ vi| 0| 0 || 0 [—0|—00
Vio V2 M3 V2 V4 Vs
OF pUERRTE N BT
Co-() N0 | —
5 ke [ n=2]
= 3 v n=1
s, | T N
Vi 0 : ” i
Session: Graph-attent ! -
?/e:il:)n_.v T ) il raph-atiention ! lJﬁ\
g H fyy H@ E H
VDV Vs —B iR VZ + E 3 —> K f v K + Vi _>ﬁ.“,/<
V=V -y A v oy : A
Vs S i —
ead(l) _headt) B
€ e e T
R H R R R SRR R SIRNES] AT

3 SR-GASPR HALRE K

2.1 [a)REIEIAR

B HERS AR G A1 n MR, m A 52

WP A LS V=[v|, vo, v3,--, v, )RR I H R, 1f
FEEE S=[s1, 59, 53,7, S, | BRAEFER G RO HITA

System Construction &4t 131

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20254F #5344 57

L2UEFH. SEF A EPAERE i DN SETRR N
S=Vsits Vsizs Vaizo > vall, i€[1, m], l€[1, n] , Forpr, 1 AR
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W H FpAARER A - O At I H, MHERE RS0 H Ax
AT T — A Z PR BN 1 ANTE . B
eHhui, HEFE RS B AR 2R H P 2 o e
J7 3, 3% HORS 20 F00 M 26 B K BT Top-k (ke[1, n]) A
T EAE MRS R, R 144 THXR SRR K
X I Er SCUEEA.

x1 SRR XY

5 X
14 b E mImiH 4
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2.3.1 p-neighbor eFRHaFEH
B3 g — A BRI T, 3 u=1. Blv, N
i, AT OB RT REA AN RIBY B ) &R JE . FRATH 4 %%
7N p-neighbor W FEEE M, FEAN 218 o XF R —NHEFE 4.
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B 5 HEHIUH vy FIFFIEAS B A 1 B4R &Y
50, IR (1), % vy At I v PR A DAY R4
R Ay N O, FIA, Koo, hop(i, j) Fors vy, (140
& vy WML S, FE25 0TI H 2R, U iy
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Aij= { el
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232 WHBMAWIGENE
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fith, ] DABE G s R B2 1 R B 745 B AR SCRA — AT
S AL B g ok BE A R N A R 4 E — il
JF B s=[v1, Vo, va,0++, v)], LT G002 Gt 15 21 2 1 P T
H KIMIAGZ R H={hy, ha -+, hyl, HER™,
o X 2 sum(HeP) . )
b, X=[xy, x5, XeR™ Rl 1 Al % 3] b B S
TR A, F4 3R BN, sum For i B
M. PeR™, te[1, 1), T AT 2 2 (B B 41, d £
BYERE, [T,
2.3.3  u-neighbor VE&E /it HE
X TN PRI H 2R R B, S8 22156 A1 )
BEANTIH R B AR e, BT 53 0] 45 ) AT ) B 1)
(Key)~ il [A & (Query) FUE A& (Value), H7 5 H
K. O. VeR*FER.
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Hrh, we, WK WY e R JEBTHERE.
P52 2] T H ORI, R OO AN ITH R E A
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BRI T RSt Bh e, ¥ AR 46 R DA VA, Bob,
d BT H FoRIGEE. LGB R EN T H 2R 5
L1 Py A T H 2R B ATARE 4 5, I PSR BeR™
HET Fr:
0-K"
B= v 4)
P u-neighbor AR FE AeR™, W41 AT — T
H x4 x; 02 x; B B BLN I RBJE, A oh e 2 2% [
23 (5) UL AR = 2 8 AR LAY 4, 75U, A
U G TE 5/ B, 2 (5) T A 2 A
IS BOUEA AN TE S5 M, 2 Softmax 5L 2B
O 0 BOBUIE, BAME TR 0 B BLSM 040 9 B (u 018
S o S W 5 ). KR E 2 STAE AN RN, LA
T 5 AR 36 P 3 1 P40 PR ) (0 A Je AR
S A0, B LA T R4 AL 105
A 8, T i Py ORI . DA R T 2 55 4 730
HEA. 263 Softmax 5505 — (L ALFE, 19 5] 21 iy
A H R RUE . R A 2 AR R (5 8
BRI H £ CeR™,
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234 ZLHEEEN
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XW)(XWK)T
Ci= SOﬁWldX[# +A] (XWIVI) (8)

Srh, w\eR SRR, € RE  AER kRO,
235 HimRE 4% Gfeed;omard neural network, FFN)

FEN JZ P2 MLP Al AN 22 E B A, LT
TR AR AR, SR PR E I, AR e A4
SHRZE R, G2 ] ReAE R J2 W0 26 2546 v B AR 6
VAR b, K H— R R e DI 2R, R B
WL Dropout G2 fifHE S 2 7 W 2 1 K 13k FULA5 i) .

C = Dropout(0) %)
D = ReLU(CW, +b)W3 + by (10)
E = LayerNorm(D + C) (11)
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Y by by RARME.
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