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Abstract: With the rapid popularization of online vocational education, platforms urgently need to provide learners with accurate
personalized recommendation services. However, traditional recommendation systems have obvious shortcomings in processing massive,
high-dimensional, and complex educational data. To address this issue, this study proposes a network vocational education recommendation
method based on the fusion of Hypergraph Neural Network ( HGNN) and Multilayer Perceptron ( MLP). This method first constructs a
heterogeneous graph model integrating multiple types of entity nodes, and uses the high-order hyperedge structure of HGNN to capture
complex relationships in educational data. Subsequently, an MLP is introduced to conduct nonlinear reinforcement learning on the extracted
features to accurately predict the link probability between users and learning resources. Experimental results based on real teaching platform
data show that when the recommendation list length is set to 10 items, the model’s hit rate reaches the optimal level. As training progresses,
the system’s accuracy significantly improves from 88% to 96%, surpassing traditional methods like matrix factorization. Parameter
sensitivity analysis further verifies the robustness of the model’s response to key parameters. This study effectively enhances the accuracy
and stability of recommendation systems, providing a new optimization direction and technical support for personalized learning services in
online vocational education.
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Fig. 1  Graph neural networks and hypergraph neural networks
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Fig.3 Framework of vocational education recommendation system

W 3 fr s, £ R i RO O R AR SRR S RE R R
LRI PN S 50w L1 g = BT PR Y o 8
Rl SR e A EE AL & ek 8o Y P S
5o A ESS BREAN ELREMHERSEE TR,
I P 2 I 4 SRR R AR e R, O PR I B i )
AE, RIS Fe i FH P AT L 2R 2] | A E SO S 5 e iR

PRGSO OC TH B, 5 BEIRAS B A0 35 i B B2 [ 2 e
A2~ A5 00 7 B £ BORITIE D) RE , 4R ke
RIBELUME P A R BB v il A AN 50 e i - &
FIEEHAS AAG B R /R JAT B 58 B L e A 2 > o0

(SIS



A Zh b 8 R 5 H

2026 4F 5545 % o M

Techniques of Automation and Applications 91

2 Aottt S BRI

h T AR RS R B 2021 iEEA S SR E
YEFF & BIFE LB 2 2] RGO A s T 5k B8R
OYEE BB R RS 2R TS ZIIREIRSS . AR
GillR 55 T 7 000 224  FLER T 7 235 P (15 428
TEIEURIZ) 350 J7 4 P A8 BAC SR D S B0 | i 9T e
FHECHE SR PR AL T Rl 250 I 4 i B A2k it NVIDIA
GeForce GTX 1080 Ti &K1 16 GB A7, HEFEH)H K
Xt iy R B EERE BRI A& 4 BT,

GBI 4 (a) 900, RS A FERE N2 10 WiRt, Ay
hRETHR N B E  Z R TRE, P K E T ILT
AR BT A S H . K 4(b) B9 NDCG ik on, K
BE/DF 5 T AR e 22, BB I 1 81 e xR AR AR 1k
PEfE, TR R, MRS R BRI E N 10 T,
DA AR AR P AR S R R P BV E (B 1 . O T 360
P B LE AT 55 R A R 64T T 20 e AR A

0.90[C

- — — —

w

15 20 25 30 35
HEFEF) F K/

(a) HR

E 4

HEEIIRKEX R RMEEEE

() EG S I | A A 60 [ 0 T R S R T I 2%, 5
U TE S — B 4 L aEAT , AR B 2 S 100 I 25 S
W1, Adam fE A9l 1 FH LAV /0 4R 35 A8 n) 2, HfE 7251
FRPBEPEBR 0 10 W1, 236 78 B L b Sk 80k
8. HEFERGMEREVEAL NI 5 BT,

P S(a) m] UL, 78 ROC Hi k| Fifi 25 {5 BH e =5 (1 3
IR A T 12 A B 2R L s G T R 0 A
AR ARBAPER K 0.2~0. 8 I, BFFTRE A9 T LAY L
FHAE N 62% 3% i 42 Tt 22 98% , i L B4 43 fift 1 U] A 56%
T2 94% ., B 5(b) fon,3 Ry ik 6 dE R R B 25
W B R AR L, Hrp i g 4R A AR IR R Y 20 =
100 N HERG R Y 88% $2 T+ E 1T 96% , & B HH 5 v 1) v
WAEE . AHLLZ T, SR8 T 2 0 I 265 0 4 TR) JR 30 P f v
W AR T AIF T 42 8 A9 32, i R R 0 fgE 1 110 1 A R 3 K A
1 I RETE KA 78% ., WHFE R #E4T T 2 BUUR M 7
B, ange 1 fiis

0.65

0.60

|
|
0.55 '
— 0.60 4 |
- — EEfE |
0.50 BAEAY |
|
|
045 i 1 1 1 1 1 1 ]
5 10 15 20 25 30 35 40
HEAFH 4 /i
(b) NCDG

ek

Fig.4 The impact of recommendation list length on hit rate and algorithm performance
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Fig.5 Recommendation system performance evaluation
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