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Abstract

This paper proposes a knowledge graph generation framework that integrates multimodal large
language models with image enhancement techniques, aiming to address three core challenges in

SCEGIH: AR, Y4 ARSI POF IOOKIE SRR AR R A R ZE D). THEHLRL S 5 RIH, 2025,
15(11): 196-206. DOI: 10.12677/csa.2025.1511297


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2025.1511297
https://doi.org/10.12677/csa.2025.1511297
https://www.hanspub.org/

RS, HYEYE

processing unstructured scanned mathematics textbooks: low-quality text recognition, semantic
parsing of mathematical symbols, and structured modeling of the knowledge system. To tackle issues
such as blurred PDF images and difficulties in formula recognition, a multi-stage image enhancement
process is designed, significantly improving the confidence of text extraction. An innovative dual-
model collaborative architecture is adopted: the Zhipu Qingyan model is responsible for enhancing
content extraction from images, while the DeepSeek model completes entity relationship extraction
and triple construction. Through dynamic containerization of chapter nodes and a three-level res-
olution strategy for free-floating nodes, the logical storage and visual association network of math-
ematical concepts are realized in Neo4j.
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Figure 1. Knowledge graph construction structure
B 1. FREEE L

4.1. E{&iEsE

BEXTHH R POt 3t 475 R PGSR <7 fAoxd b FEAR A 8, A SCBeit 1 2 Bir Bty BRI i
B KRR OO T, RV R B RFBOR, oS B EEAR T R R X (A s e 1

DOI: 10.12677/csa.2025.1511297 199 TFEARY 5N H


https://doi.org/10.12677/csa.2025.1511297

AR, HYEYE

FE S BT B AT (CLAHE) 3 58 J5 00 LU RS s S S A iR A 2 BE 4 AT s 8 T b 7 22 Ao
REF W RSB DX 3, ASONT 75 22 DX 45l B F B A A5 AR A% + e J ali i o i 908 U A e (3 3 6% ) P = i fol i 5 B A A »
fERTFAEIERE, S SXHEEMR, ARSI, AR . HAEEENT:
# UGG 5 T2
R I 5R R (N ER):
2k
# LR
¥ BRI K R
AN numpy $4
# P SR (BT X BSCF)
S MG (255 - 4 THIT{E)
# CLAHE X Lt B 4 i
B CLAHE 1455 2% (2% clipLimit=3.0, tileGridSize=8x8)
] CLAHE #5i8
# Gamma % IF
Gamma{g =1.8
B Gamma IEA T i = (%A /255)"Gamma x 255
# [N Ab TR
I FH AR BE U (1% K /N=3)
# PIL 14355
AN PIL B
SEIEHE R (G R A T 1.8)
Xof Ll B 3 i (MG 5 K 7 3.0)
B IG5 (R T 2.5)
IR [m] 1 i 5 ) R
TR AR B
FTENERME B
IR [ i s B
# ASORASTI eR £
PR GBI I (5 54, 18115=100):
THE EUR 47 R A 4
THE R R A I 5 22
R T2 < BUE  # J7 20N

4.2. BRMXARFRN

FEREFFIEAT )R, R TN LSO T (IE SRS TIE PDF P ITRS) AN H 4R 76, JF B shit
SRS B (72 PDF o TURS AN SE B DU TR (0 DR 2 (8] F 224, s 5 KRR I H s Ve e, B
PRI 5 B (RS boll AR TY), ARSI H S, R515E), Wi
G RV B R SRR IE T, JFRIEEE R4 H A DU B TUECR I E e — R
ZER T,

DOI: 10.12677/csa.2025.1511297 200 TFEARY 5N H


https://doi.org/10.12677/csa.2025.1511297

RS, HYEYE

MR — AR IE Y, (£ H] PyMUPDF $@ HURI B U, HEAT BRIG SR BE, AR5 B s 5 Ry
BEAT BB R A AN SCA SRR A BE, FEIX R RE Ao M HEBR G ST, fif s TIE. TUMISE N, TR
AR, HAP PR E 2 fos, R A AR A RO ISON ST, T 8 A SR A A SR BURIAR B .

prompt = nnn
HE—IHEEM T ER, EESTHEEMPONE.

BE SFRIER:
1. RREE: 2HRLTAESNFERE:

- LURUFERMBTE (BEAL. FI2%)
- BMEFF M AR GRS S 048
- MRCTEAMAE GRENES MR
- AWEMAF UDBF L, BHFFLR (1. 2., .0 WER. UF—HREER
- DL T M B
- BUMETFRMBE (BEL. 2. HIH)
- BXERE (M"B9E ERA™
- ATRETERONE (WEASERER
- TMTA
- HUEEUFAOAR (SEAEL. AR
BEFEREAR, HALaTeXHR
R B R A R A
BRE-TGRONERE, RREHREMRENT 552
MRLANEBEERE. WAHRRL-ERMAZTRE
BAREEE. HR. EX. #i

(=T ) B - R 2 R (S ]

Figure 2. Page content extraction prompt words
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Figure 4. Mathematical analysis knowledge graph
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