MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
2025,34(3):62—71 [doi: 10.15888/j.cnki.csa.009810] [CSTR: 32024.14.c5a.009810] http://www.c-s-a.org.cn
O R 27 B AT W I AL A Tel: +86-10-62661041

— -+ - s Fobe s
R E DRI Al AR R HEF RO
FEE, SR, BRI, FER, 1RE77

(FAEREE THEHURL A 5 BOR B, KJE 030051)

HE/E#: 5k LK, E-mail: zhangkh@nuc.edu.cn

B AR HER A AT AR SR HAN AR S5 B AN A e 4 T EL SR A HERE BE ey, AT B I 27 1) 528 W
FEE RIVAT {3 5. G510 BT SRR A A A SR R T A0 WV 20 O A S A S, o PRI S SR R AN 78 4y, LRI
ARG H 7% FE RS 8] (A RR 5 77 X, A LA FE 20 42 9 A [RS8 2 T 0 P9 AE SRIEG. B1o0F _E O R, $ H — b 22 A
I T AR 2 R, 0TS PR A R A R, AN 2 S A0 P SR R P R 57 5 5 AP A, 52k, LT 2 M
ADRHESR I V5, 22T CLIP FEMRGn A 38 R SCAS G 35 43 T3 SR EOFR F R () SOARTRFAE AN BEMRRRAE. IR, RIS
ST BT EAR SISO AR R 1 A R A, SRS IR S SO G, R, 2 IS E B S L HE R4S, e
ARSI T P2 TIN5 AR A A 55 SRR A SRR, I th A5V AE 3 S B HER Fdla S AR 1 W]
WARH, JCHAERT R L T ) .

KRR T ARREE AR 2RSS MR & S8 XOE R, AT 5%

SRR R IKRYLIR, SN, FOE A ARG DT Al A 2 A RHE (V) TR R HE 2 Bk T H ML R SR F ,2025,34(3):62-7 1. htp://www.c-s-a.org.cn/
1003-3254/9810.html

Explainable Recommendation Algorithm Fusing Multimodal Features

WANG Zi-Xuan, ZHANG Kai-Han, CAI Jiang-Hui, GUO Qing-Song, XU Xin-Fang
(School of Computer Science and Technology, North University of China, Taiyuan 030051, China)

Abstract: Explainable recommendation algorithms utilize behavioral and other relevant information to not only generate
recommendation results but also provide recommendation explanations, th?reby Increasing the transparency and
credibility of recommendations. Traditional explainable recommendation algorithms are often limited to analyzing rating
data and text data and fail to fully utilize data such as images. They a“lgo do not consider effective fusion methods between
modalities, making it difficult to fully unearth the intrinsie relationships between different modalities. An explainable
recommendation model that fuses multimodal features is proposed to address the above-mentioned issues. This model
improves the quality and persenalization of recommendation explanations from a multimodal perspective through feature
fusion technology. Firstly, a multimodal feature extraction method is designed based on CLIP image encoder and text
encoder to extract text énd image features of users and items, respectively. Secondly, cross attention technology is used to
achieve cross modal fusion of text and images, enhancing semantic correlation between modalities. Finally, multimodal
information is combined with interactive information to jointly optimize modal alignment, rating prediction, and
explanation generation. Experimental results show that the proposed method exhibits significant advantages in the three
multimodal recommendation datasets, especially in improving explanation quality.
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12 (long short-term memory, LSTM) [ % [i] i E AR 1743
FEAIVEFRAE B, A1Fe B AT I, SIS REAE
AR BN . Wu 2 N R T e AR
VB PRI IR 1 0 R ) — b 25 A8 38R el 75 D7 ¥k, %07 VA
FA TR Sk A0 52 1 5 B8 VILBERT S (8] SC A
1445 B N AEAH DG HE T @A, Geng %5 NPOHR T K
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1 1
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Horlr, e, Ar, A R VPHETAS RSS2 21 IE AL AL R 3X
Toft SHEME AN AT DLER w5 2 AT 5557 ST O R, IE RE 1Y 5 s
RUAEAS AT 55 18] Rz AR g 0. i FRAT I 2R 2 AN AH 5%
155, BLALReYS SE A WO S AT R I Sk 2K, STt
HEFEL SR TE, (RIS A PR,
3 Sk AT
3.1 HEEHNLESITNIER
3.1 HEfErii g

AR ILAE MoviesAndTV (MT). TripAdvisor (TA)
Al ClothingShoesAndJewelry (CSJ) iX 3 /™ S () ] fig
T HE A7 JE B A L PP BT Yk BE. MT A0 CST #d
EIUEE H Amazon (http://jmcauley.ucsd.edu/data/
amazon) BT 551 &, W& H XY TE 5 B
SCARTVER DL R B A5 B TA Bs S04 ik i
uh TripAdvisor (https://www.tripadvisor.com), & F /7
X PR E B S SRR, T SR sk =

SR AE, AR SCICHL T 410 15 9 8 42 LA RN Z0 i MR 4

O 155 2. T 8008 4 e F A 4% B # AT P 1D
Yidh 1D VFoh WIERRAE, B . H R
T3 Sa T A i, BOREE 1 B3 B 2 R

R2 HIEERNGHER

LAETES MT CSJ TA
P4 7506 38 764 9765
LU 5y 7 360 22919 6280

BidREE 441783 179 223 320 023
LER ATk e 5399 1162 5069
EG 5= 7332 22385 6061

3.1.2 iFriEFR
A RV HEFEAE FEE D A R ot 22 95 7 T VPt A 7Y
P X T HERERS R, R WA T B & B RIR E

(root mean square error, RMSE) A1V 45T {7 Z (mean
absolute error, MAE). RMSE {5115 1) 2 T 54 5 JR
R 0 A AR % 2 S 5 R A, e W i i T

A SHAA 2 18 H i 22, Fe o s{an T

1 .
RMSE = E Z (ru,i - ru,i)z
u,i

(14)

MAE B 52 PR S BIME S B SHE IR Z 0 E

T, AR

1 - ‘.‘IA |
MAE = < Z 7= b

(15)

’RMSEES MAE [E A 7 A A4 B 1y

AR S, AN A S S SO A A B
A AL FR . Horh, SCAR AR B 52K F AL 25 80 26 HR 1
BLEU FISCASH E A1) ROUGE f&br, X & HIEE T

PRSI EERE SCAR 5 SISO A 22 T AR A

%, HAEBK

i BA AR B R R R . 5 SCR[9] 98B, AR ST 43 il R
7 BLEU-1. BLEU-4. ROUGE-1 fl ROUGE-2
Precision. Recall. F1 $8Fr5F A SR BEAT A B R
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Att2Seq — — 432 017 006 1527 103 1897 1472 1592 240 203  2.09

NETE 0.96 0.73 222 057 078 2239 366 3568 2486 2771 1020 698  7.66
TA PETER 081 0.63 161 025 089 2432 455 3748 2921 3049 1192 898 924
ExBERT  0.85 066 161 075 037 2571 483 3421 2866 29.66 1062 922 921
ERFMF  0.80 0.63 143 049 089 2820 6.09 4253 3283 3510 1532 1167 1225

Att2Seq — — 2.74 0.33 0.12 12.56 095  20.79 13.31 15.35 2.62 1.78 1.99

NETE 0.96 0.73 1.93 057 071 1876 246 33.87 2143 2481 758 477 546
MT PETER 095 071 120 046 077 1975 3.06 3471 2399 2635 9.04 623 671
ExBERT  0.95 0.74 165 082 034 2272 389 3028 2517 2634 834 733 1738

ERFMF 094 0.70 119 067 077 2377 423 3907 27.64 3072 1149 843  9.10

Att2Seq - - 0.14 003 005 1283 085 1557 1341, 1337 _ 185 170  1.60

NETE 1.05 084 008 042 035 1356 156 2378 4 1571 19.66 476 313 344
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ExBERT  1.03 0.80 005 043 030 1877 274 2590 2194 2216 664 558  5.54

ERFMF 104 082 005 022 095 2313 _ 448 4001 3049 3208 1321 957  10.01
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FHIPR The rooms are nicely done and breakfast was good.
A iR The rooms are very nice and the breakfast was good.
HEIR Pool was small but on roof so that was nice.
A iR This is a small pool and good enough on roof.
1
\ W
FHIPR Breakfast was only so-so in terms of taste and service was pretty slow.
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A R iR Tl\e breakfast was not good and the service was slow.
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