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Construction of the knowledge graph for the course
"Scientific Computing and MATLAB Language"

LI Ziliang, LI Xingchun

(School of Electronic and Information Engineering, Wuyi University, Jiangmen 529020, Guangdong, China)

Abstract: In the context of building a strong education system and advancing digital education, knowledge graphs have shown
significant potential in the educational field. The course " Scientific Computing and MATLAB Language" presents challenges due to its
complex and dispersed content. This study analyzes the course’s structure and learning needs, proposing the construction of a course
knowledge graph to improve teaching effectiveness through a systematic and visualized approach. Using the Protégé ontology editor and
Neo4j graph database, a knowledge graph was built and visualized. Key points were extracted using a Bi-LSTM + CRF model, and
their relationships were identified through a Relational Graph Convolutional Network (R-GCN). Rule—based methods were employed
to further enrich the graph. A platform was developed based on this graph, integrating teaching resources and personalized learning
features. The knowledge graph for the first module contains 242 nodes and 320 edges, covering over 95% of core knowledge points,
significantly enhancing both learning efficiency and teaching outcomes. This study provides a practical reference for the digital
transformation of higher education and offers a model for other courses, driving innovation in the educational field.
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Fig. 1 Ontology construction
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Fig. 2 Construction process of knowledge graph
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3.1 NMERESBRE

SRR AR N AR S5 R A R s R 2% RS0
RENSSCH A RO S22 AR ()22 2] E BE R AR 0, )
FHICEEH i | 72 58 REAEAS 1 2 0 27 A= e R 5
07 B I AR IS LI FITAN 5 HA A S A DI

RHEERE N — 22952 ] AR, shas A sl PEAL A2~
BEARCULIEL 7) W DRy A e [ A e Rk R 1 RE ik
NS S0 S A=) P G NP ST VSR S o L e D e

A9 R R R TRSERE WAL 2 T 18 =, 200

et S BRSSP S R >



LG
4
it

5 2 1]

L S (RIS MATLAB 153 SRR AR B 0 b 121

URRRBEIR 9 R ~# T A

L MATLABJERL .. 14MATLABJEFFRY .. FEFFH AR

o

ReE LS REERZS TR 1 S P

Linspace PRI

-

AT SERHERE

D

B7 AMHEEFEIRE

Fig. 7 Personalized learning path

3.2 HFRREE

A GEUR R A T DAAR 5 2 AR 2 i 2 > %0
PUSURTG R ARSI 3O R 2D ek (24
BRSPS $& 2 A RO A GBI e Ab,
AR AR A I REARUE ZRE ALY 27 2 (RIS T2
Tk, AT DARYEAS N2 2D it e B R TR E 20
G, U0 W T R ) P A5 SR S A A
AT T 27 35 B0 R R M R R B (an &l 8L 1K 9 BT
TR) o AT DAAE L SEAT [ AR $i 2 A= i 2 > 45 e 52
At 2 R AR 2 B DR A8 15 1, LA G 3 T 4 i 30

B8 MEXIEIE(HTI)

Fig. 8 Related resources ( journals)

3.3 HEREWM

IR 3 T DAKS Bl 2R e A e SR A IR AR
Th e AR 55 DLCE 2T BRI 3E s O, E 1m0
A RFR () 25 44 & B RN T 6 9 S8 B i AR TR
5K ZUGr W] B NS T B R A st T
WA A, il B e E R i S

JEE LIRS 20 B PR R AR B0, ik mT LA R i 4 B 2
7 PR R AL 2 A ) DR 8 Sy DR ) A 6 Bl a2
PERE SCRE A B X I8 B RG0SR 3¢
DRBCE , S HA BT BBk R, AR T R A
ERENIVE P E 8

B9 MHXFEREEH)
Fig. 9 Related resources ( books)

ST RIS I AT T 24 A 5 I AR S AT IS 1Y
EEAE, AR R AR EE G B R
TR R R Z BN IS B35 5%, LR
TER AL (A PR s 5 Sk i 45 b 1904k
TR, F B IR IR B T 5% % 10%., AW
BRI AR R AR 3 SR N . A R A
SRR G DL AN 10 PR

R T X BN R S ) 40 B, B T B T A AR
IRENR AR B BB A AR 245 4 B AT 214
GEiTas R BN, AR 2T B AR RN BT R T
REAYEAE RT3 26 T i ) 27 2 A A 2 48 i 4
T2 4%, BUAh, SRR 2 ) A28 A RO Bl 2F
AL T2 2 ] 25 I RCREE T 15%



122 oo ®m M5 M OH

ERRES

100 —

90 +

80

70

60
¥ 50 -
A o
40 |

30 F i A

20

10

0

1 23 4 5 6 7 8 9 1011 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
RIS
B 10 HABHR
Fig. 10 Partial score rate
- T EEE FBL,2024,30(3) :3-14.
4 L5RIE [3] vt XA SR, 5. B R BT JE S R ;2004

FEE(RIETHE 5 MATLAB 3 5 ) IR A0 &
TEAUE R Gt 2 B U ST, B 2 1 1) 507 1)
REHF RTIFR R NS, A SCHEAIA 4 T ERFE
PRIE A TT 3, IR IR 2 ST MG T TR A T
SEPRFNSE A Y, A A S LB S TR
(LN S o5 e g S B WA Ve e = B i1
TFERBH S, ST e ) AR e
MBI SR EFIRE . AR T
FEEBEXTE o2 > 15 5, o fd 0 RE S B 4 3t AL K]
DRSS, TR~ E R S HERE DR AT IE 2 A 3
PR FEor R TR B S A B B AL R T Y
HEAERIRIE R

SAE DTS T — & BER H S /-F G2/ P
VRS T7 TR AT ek 2 [, 9 EL R & IR P 2 A
AR A RO 7 SR O AR, Ak,
P 58 3 X — R B, SR AT R L
B, Bl 22 SE k04 07 3k NS RS 401, AR RS A
Wi AL I OR Hee ok . il gt Mel g, A
R RE i — 20 (e BR300 e 4R T, i sh 2
A, B AR O A R s A T 052

o
S 3k

(1] A RSR[5 B, [6 55 Bt TED & + 0" B 42 3 4
JEARIRE R [ T]. TR A RS [ 45 e Az, 2022(3)
5-18.

(2] BURE, SKiE, T, B R BB F A S AL ZiE(T].

AR TFHTRELR[T]. BT ,2024(3) :20-36.

(4] ZREuz, B0 5. 208 AUR P B o0 0 I 5 oK ok A g B T
2013—2023 4 SCRL I TIARSCH e A (0], H S AL TR,
2024,50(7) :1-12.

[5] HAN Z,WANG J. Knowledge enhanced graph inference network
based entity—relation extraction and knowledge graph construction
for industrial domain[ J]. Frontiers of Engineering Management,
2024,11(1) . 143-158.

[6] ENAYAT R, SOMAYEH K. Building a disease knowledge graph
[J]. Studies in Health Technology and Informatics, 2023, 302.
701-705.

[7] EZEKIA G, JINSHUO L, AHMED A. Knowledge graph
reasoning for cyber attack detection[ J]. IET Communications,
2024, 18(4) :297-308.

[8] WAN J, ZHANG H, ZOU J, et al. WuMKG : A Chinese painting
and calligraphy multimodal knowledge graph [ J]. Heritage
Science, 2024, 12(1) :1-18.

(9] Wi, M A & D4 A S Iy SU R S A g [ T].
AR, 2024,59(4) 432-438.

[10] THIE, THUE, SRS, 45, 3T AR F i 7= 2ol & IR 1
RIEWHARRT]. WETRETII,2024(2) :79-83.
[11] YANG X, ZHONG H, WANG Z, et al. BEKG: A built
graph[J]. Building Research &

Information, 2023, 52(1) :19-37.

[12]X0GERe , F . T RN AR )], PREREH
H,2024(1) . 7-11.

[B]AFH, HHL, TR
2022(9) :96-99.

[ 14T X TLE. Feba*% MATLAB 2021 MAT TSI . 5201 - 005 - %
@REM] . dost: FPEDRADK A R, 2021 :2-16.

[15] ZHANG Y, XIAO G. Named entity recognition datasets; A

classification

environment knowledge

T ERGEAMILLT]. AR,

framework [J].  International Journal of

Computational Intelligence Systems, 2024, 17(1): 1-17.
[16]2E0hZs M E  YUBYL. LT Bi-LSTM-Attention HU % 1



5 2 1] PR, S (PHEITES MATLAB 155 ) S AR 1 A A 7 123

Ky e[ 7], AEEH B PSRN, 2024,14(2) :69-75.

(17 ] EHRr MM 20038, 45, Bl J0R B 3% 19 KMAKT i
MI]. FFAPLIRE,2024,50(7) :23-31.

(18] 3k XK, 2= Lo, 3T 287 22 77 M GON (13 5 1 56 2 il B
[J]. IEML TR S5 ,2024,46(2) :316-324.

[19] X% AMTAI ) FBZELT. il G 22 U5 S AR B30 0 T A5 FR A 22 I 46 TR
BRI T]. FEETT AL N ,2024,14(2) 1 1-8.

[20] 030, 2 R AN AR, FE T IR 20 o 45 11 258 R A fh 2 )
SRk [T]. THEHLTRE,2024,50(5) :62-70.

FAR[T]. B EHLE R, 2024,14(6) :50-55.
[22] XS, X7, S50, 45, TR0 S 1 A M Ak 2 I BT 5 %
FEHLEIBIGE[T]. hEH AR ,2022(5) . 75-81.

(23 BT, 2508, i, 5. AT 2l o 5 ) i A HLAL 27 R R i A4
IR T]. fFEHE (TIE) ,2024,45(4) : 113-120.
(241X, ok ma e, 1A%, 45, AL ) g R R Rl

MHESARLT]. RS M, 2023,59(10) :1-21.

[25] 58 IRATHE, i 25, PRERTTUR NI RL-& IR IEIE 2T 55 R AR HE
FESE[T]. HAHLT RS R, 2021,57(21) :132-139.

[26] YANG S, CAI X. Bilateral knowledge graph enhanced online
course recommendation [ J]. Information Systems, 2022, 107.
102000.

[27 ] GUAN Honglei. An online education course recommendation
method based on knowledge graphs and reinforcement learning
[J]. Journal of Circuits, Systems & Computers, 2023,32(6):
1-20.



