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Abstract: [ Purpose/Significance ] The complex knowledge objects in scientific and technological literature provide
fine—grained and comprehensive knowledge representation of the deep knowledge content in scientific and technological liter-

ature, which can effectively support data—driven scientific and knowledge discovery and is an important element of techno-

Wi EE: 2024-09-09

HeWmE: BEX#HSHFESLETETE “ETEMNENEABROBERIRINEHEANSEZIAAR” (THFS . 24CTQ044) ; EIRESH
ZHHIMAE “NEMEFNRITHREFRLETAIELRRENRIITERL” (TEHS: 2022YFF0712000) ; F ERFE KGR EE
HEIEEDR “KBAEEHHNSBEERR” (ME%&S: E2C0003008) ,

EEBN: BRXAR (1990-), 5, TRIW, #5drm. WeeEiotr. af (1998-), %, Wit, #oirm. HiRERE S mRE L,
A (1996-), Lo, BYETAREN, WFrm . AR,

BEESE. BIER (1979-), B, EEGTREI, W50 FRMIEMR LI,



202547 A
5 45 B4 T

Rl R 55 O 5 R A R SCRR A 2 RO R Al R 52

www.xdgb.net

July, 2025
Vol.45 No.7

logical innovation. [ Method/Process| Firstly, the domain knowledge graph was constructed through steps such as light-

weight ontology construction, BRAT knowledge annotation, and Neo4j knowledge storage. Next, the large language model

ChatGLM2-6B was locally deployed and fine tuned through LoRA technology. Finally, based on the MOT mechanism, the

knowledge in the knowledge graph was injected into the prompts, and complex knowledge objects were extracted from scien-

tific literature through multiple rounds of Q&A with the large language model. [ Result/Conclusion]| Taking organic solar

cells(O0SCs) as an example to verify the effectiveness of the method, the results show that the extraction method intergrat-

ing knowledge graph and large language model is superior to the extraction method supported by large language model alone,

with improvements of 14. 1%, 10.3%, and 12.3% in accuracy P, recall R, and F1 score, respectively. Knowledge

graph can enhance the ability of large language models to extract complex knowledge objects from scientific literature, and

improve the efficiency and accuracy of scientific literature mining in the OSC field.

Key words: knowledge graph; large language model; knowledge extraction; prompt building
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Tab.3 Part of Knowledge Entity

J AR FoAA Y Ko ZN il

® A TG A 143 Chlorinated benzenes, o-DCB, DCM, DIM:--

% A% TR A4 351 Keithley 4200, XRD, AFM, UV-vis---

SRR IR RN 353 BPAPF, BTP-eC9, BTP-S2, BTPT-4F---

AR TR S A4 407 A4T-16, AQx-1, ATT-9, BCP, Bis—PC61BM---
RERLAEISCR FERBURRER 315 2.5%, 0.77%, 13.42%, 17.6%--

TT i v e BRI ek 308 0.57, 0.51, 0.61, 0.63--
IR RlAdRR SR 298 7.1, 4.24, -2.68, 18.28--

HE T PRI 313 63%, 46.4%, 74.6%, 77.8%:--

W5 [ i (RO SRS 297 To date, there are rare studies that report the use of flexible graphene films:--

L5 H R JEERRIE S REN 324 In order to permit an attractive ( photovoltaic) performance whilst--

S0 SR SR 327 The separated charges (hole or electron) from the exciton must also be able--

SR ZE R A S 309 The performance of organic photovoltaic(OPV) bulk-heterojunction blends---

FERVEARTE O, WA 4 s, Hodr, R A o3
FR ERA S WERRE, rTRIE N, IR
FIAN AR 15 Jin 52 IR e R T e s e sh B TR
TEF R 30 W IN RIS BIRRARAE, J£T° 1-SNE
(T - Distribution Stochastic Neighbour Embedding ) **

LA (QA X)) B IR AR I A R Ak e S 31 —
ez, WP S Fron, nTLAURBE, B iz ]
oA B R AL X AN, R A XCRAE— M0
L5755 PIAS QA R T8 o A AR B, 722 W] P Y
B LA
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Tab.4 Model Fine-Tuning Parameters

Z H ZHH
lora_rank 8
lora_dropout 0.1
batch_size 4
gradient_accumulation_steps 1
learning_rate le-4
num_train_epochs 1

0 02040608 1 2 3 4 5 6 7 8
Epoch

B3 RipERmRkRHETLER
Fig. 3 Change of Loss Function Value for
Fine—Tuning Model
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P w0 1 1 3C context (w) , Fe RKAL AR w H T
{8, BireRE=x (6) Fim.

Hr, DA QA XA R S o n)
Q AWM SCARLE , sampling (d) F& NSCAS d 2k
FEAS R A AR 4R, ad 2RSS 2 Doc2vec A
IESHACE . mEgERGh 20, HAKREEH 10,
2150 0.025, bR SCH TR/ 10, Doc2vec
B B g R 5 Wiw, B—17RR—1 QA
Xtak Q BISCAS IR, QA XFAI Q BiE AR i 4%
SEARRLEE S IEA AR N AN SCAS BRAH L,
Q5 Top—k A4~ QA XFHIAHUEE W 6 fis

logp(wlv,contex(w) ) (6)
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Tab.5 Text Vectors
AR 1T 20
A -0. 02832495 -1.3030231 e -0. 08972332
AR 2 -0.27721792 -0.24999158 e -0. 2448817
37 3219 1. 5489659 -0.06562421 e 0.10191738

3.4 AURA LSt T R FhIR
3.4.1 sLEGgEIR
SEEGEEUER R P A BIR R A FLEAE A

THPHEZE A TEMTE AR, P 27 IE B T R A 72 i
RO R IE B REAR I 5 L, R R IE A T AR AR
A IEBIREAR SR EE], F1JZ& P AR MR FIE
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Tab. 6 Text Similarity Value
) QA HAALAEE
A structured polymer solar cell «---- Polymer solar cells(PSCs) with----- 0.96
A structured polymer solar cell «----- Polynitrogen heterocyclic polymers:----- 0.92
A structured polymer solar cell «----- Preferably a polymer solar cell------ 0. 84
Organic photovoltaics( OPVs) have:----+ Nonfullerene organic photovoltaics------ 0.93
Organic photovoltaics( OPVs) have------ Improving semi—transparent organic:+---- 0. 86
Organic photovoltaics(OPVs) have:----- Upscale the flexible organic:++-+- 0.78

PHE . 3 RhE R A E SNl (7) ~(9) s

M
P= 7
M+N (7)
M
R=—— 8
M+T (8)
2PR
Fl=—— (9)
P+R

o MR IERR O G AEAR R, N R
SAGITIIN Ay E BRI REASES, T S A5 0 Ay 2 451]
(IRE AR, 3 i H 2 ChatGLM2 - 6B, ChatGLM2 -
6B+LoRA1, ChatGLM2-6B+LoRA2 . ChatGLM2-6B+
LoRA2+MOT 4 FfAs [a) 45 A M (4R b % il e 2
RIEA SR Ty AR, Hd, LoRAL A
ChatGLM FE TR SCHR 1) SCA N 25 B gl A s i
Fe A4, HPIRBINCR I SCA i S5 Y P 25 4R
ok, HIFE RO G s A A5 207, LoRA2 I A
PRI AR UM 25 . 18 2 U AR BURE 2 4L
ML E . AR k=3, BESE «=0.7,
B B=0.8, ML R AL T Frox, FTLIE H
ChatGLM2-6B+LoRA X fL T ChatGLM2-6B, 7
3 FEbR LA BT, UABHIE AT LoRA T BEAZ
WO AR R E R ST 55 LA BERE ), AT
ChatGLM2-6B +LoRA1, ChatGLM2-6B+LoRA2
PETHROR T, 50UE T AR RSB O s S
B A A5 R0, ChatGLM2-6B+LoRA2+MOT # 5,
A, 76 3 bR EXIUS T RUE, XU
F0 43I FH TR B R AR A TR A 4R 7R T LA AL
PETF I AL HR A B M RE . Ak, R
ChatGLM2-6B+LoRA2+MOT # 2 75 A~ [] 26 4 52 {4
RS RN 8 PR, R BT AR SR TR i

HER 3 o T AR AR A B g S iR, Xt
TR P H A T ARG RS, &2
R IRE A RS B R, AP e iR AR 1Y
[FIRR, BIHE b —5e RSO 28 R M B AL TR 2 R
— R SRR MR A b, AR T BN ZE R B R
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Tab.7 The Results of Knowledge Extraction

g ot P R F1
(%) (%) (%)

ChatGLM2-6B 47.3  48.4  47.8
ChatGLM2-6B+LoRAl 48.5  49.7  49.1
ChatGLM2-6B+LoRA2 54.5  53.9  54.2

ChatGLM2-6B+LoRA2+MOT 61.4 58.7 60. 1

*8 AELBLEMENER
Tab.8 The Results of Different Types of Entities

SRR " i 1
(%) (%) (%)
AR 67.6 64.8 0. 66
W% 57 53.4 55.1
(R EiE e 58.5 56. 6 57.6

3.4.2 FBIorHr

1E WOS *5 27 000280276900013 1R+ SCH#ik d
i, ] sl “The influence of molecular weight on
various optical and physico—chemical properties of poly
7 ARG B SRR <RSI
A =oed (d, WFFERE, s1), BJFs2 “in order
to permit an attractive ( photovoltaic) performance:--”,
T A (] A B SRR R BR AR Oy < SEEGTT R —

— 23 —
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L HART, ARSIt (d, L HAR, s2), AT ness 6A°) and aluminum top electrodes---”, i #f =

s3 “Interest in fluorene —based organic semiconductors
has surged thanks to their ability to display high---”,
o T A ) 2R TS A AL B AR Sy < SR T R —
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previously reported procedures---”, il i = #g [A] 23R
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