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Abstract: [Objective/Significance] Against the backdrop of increasing global technological competition, strangle technology

doi:10.3772/j.issn.2095-915x.2024.05.001

pose significant challenges to China’s scientific and technological development. This paper reviews of the current research on
strangle technology in China, aiming to provide references for future research in this field. [Methods/Processes] Firstly, this study
distinguishes and analyzes the concept of strangle technology and its related concepts. Secondly, it clarifies the measurement
indicators and identification methods for strangle technology. Finally, this study summarizes the shortcomings of existing research
and proposes recommendations for future studies on strangle technology. [Results/Conclusions] The research finds that the
current study on strangle technology is still in its early stage, with a lack of systematic research on the concept and characteristics
of strangle technology. The current research focuses on key core and technological gaps, with insufficient research on national
strategy and international relations characteristics. The research methods for identifying bottlenecks through text mining, social
network analysis, and other methods are still immature. The data source is relatively single, and the recognition granularity
is relatively coarse. In the future, scholars need to strengthen research on the technical attributes, characteristics, key actors,
formation reasons, and intrinsic mechanisms of strangle technology, enrich the data sources for identifying strangle technology,
construct a comprehensive and multi-level evaluation index system for strangle technology, explore the use of machine learning
and text mining methods to identify strangle technology, dynamically monitor and predict strangle technology, and provide more
scientific and effective guidance for China to overcome strangle technology issues.

Keywords: Strangle Technology; Concept of Strangle Technology; Identification of Strangle Technology; Measurement
Indicators of Strangle Technology
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Research on the Evolution of Generative Artificial Intelligence
Technology Based on Literature Association

SAI Qiuyue XU Feng LEI Xiaoping
Institute of Scientific and Technical Information of China, Beijing 100038, China

Abstract: [Objective/Significance] The advent of Generative Artificial Intelligence (AIGC) marks a new industrial revolution,
with nations around the world engaging in the competitive race to advance AIGC technology. Understanding the essence
and characteristics of AIGC technology is vital for responding to its growth. [Methods/Processes] This study adopts a multi-
dimensional perspective to identify the evolutionary pathways of AIGC technology. The YAKE-Apriori algorithm is designed
to identify cutting-edge technologies and path evolution, illuminating the directions of technological development. First, the

YAKE method is applied to extract key technologies and visualize literature. Then, the Apriori algorithm is utilized to analyze the
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BASED ON LITERATURE ASSOCIATION

associations between key technologies, thereby revealing the underlying patterns of technological evolution. Finally, the study

delineates the trajectory of technology evolution through an analysis of key technologies and their foundational bases, pinpointing

the hierarchical relationships within technological development. [Results/Conclusions] Focusing on AIGC, this study successfully

identifies relevant technologies such as GAN, Transformer, and Diffusion, along with four primary developmental stages. These

insights are crucial for grasping AIGC’s trajectory and affirm the effectiveness of YAKE-Apriori method in tracking the progress

of emerging technologies.

Keywords: AIGC; Technical Characteristics; Development Trajectory; Evolutionary Pathway; Hotspots Analysis
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Abstract: [Objective/Significance] The aging of the population in China, the pension and health problems of the elderly are
more and more concerned by the government and society. Access to health information for the elderly can improve their health
literacy and quality of life, promote healthy elderly care. [Methods/Processes] Based on the grounded theory method, the health
information acquisition experience of 30 elderly people was collected through semi-structured interviews, and the factors
affecting the health information acquisition behavior of the elderly were summarized and analyzed by open coding, spindle
coding and selective coding. [Results/Conclusions] The results showed that the health information acquisition behavior of
the elderly was affected by environmental factors, psychological factors, ability factors, media factors, perception factors and
information factors. Among them, the perceptual factors play a direct role, and the other factors play an indirect role. On this
basis, the health information acquisition strategy and service mode of the elderly can be further optimized.
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Abstract: [Objective/Significance] The current situation and experience of market-oriented allocation of scientific and
technological data elements in advanced provinces and cities such as Guangdong, Jiangsu and Shanghai were explored,
providing reference for Shandong’s work. [Methods/Processes] Based on the constructed analysis framework for market-
oriented allocation of scientific and technological data elements, the current situation and relevant typical explorations of
market-oriented allocation of scientific and technological data in Guangdong, Jiangsu, and Shanghai was summarized from the

aspects of overall planning, scientific and technological data elements, scientific and technological data carriers, data subjects,
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DATA ELEMENTS IN GUANGDONG, JIANGSU, AND SHANGHAI

and the characteristics and models of market-oriented exploration of scientific and technological data in the three provinces

and cities were summarized. [Results/Conclusions] Guangdong, Jiangsu and Shanghai have carried out explorations on the

allocation of scientific and technological data elements, forming a work path with strong demonstration and reference value.

Compared with them, there are problems such as unclear goals and incomplete policy standards of Shandong. Therefore,

efforts should be made to strengthen related work by clarifying construction goals, improving policy standards, and promoting

data aggregation and application.

Keywords: Scientific and Technological Data; Data Elements; Market-oriented Allocation; Data Opening; Data Sharing
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Research on the Impact of Open Government Data on Total Factor
Productivity

LIU Nan XUE Shilin WANG Dahai
School of economics and management, Chongqing Jiaotong University, Chongqing 400074, China

Abstract: [Objective/Significance] Existing research lacks empirical research and quantitative analysis on the relationship
between OGD and economic growth, making it difficult to reflect and interpret its driving role. [Methods/Processes] This
article used the DEA Malmquist index method to measure the total factor productivity of 19 major cities in China, and used
the production function method to measure the resource allocation efficiency of each city over the years. The relationship
between OGD and total factor productivity was studied. [Limitations] Considering the lack of mechanisms that affect total factor
productivity, the data may not be comprehensive, and the absence and measurement of some variables have certain limitations.
[Results/Conclusions] The study found that the openness of government data can significantly promote the improvement of total
factor productivity, and the mediating effect of innovation level and optimization of factor allocation efficiency accounts for more
than 50% of the total effect of open government data on promoting total factor productivity.

Keywords: Open Government Data; Total Factor Productivity; Double Difference Model
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Research on Cross Domain Cooperation Paths between University
Libraries and Public Cultural Service Systems Based on SWOT Analysis
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Abstract: [Purpose/Significance] Explore the role and position of university libraries in the public cultural service system, find
suitable development paths for university libraries to participate in the construction of the public cultural service system, promote
the improvement of public cultural services, as well as the social development. [Methods/Processes] This article used literature
review and online survey methods to study the current development status of university libraries in China, and analyzed the

advantages and disadvantages as well as opportunities and challenges of integrating university libraries into the public cultural
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service system, and provided corresponding strategies based on actual situations. [Results/Conclusions] When participating

doi:10.3772/j.issn.2095-915x.2024.05.006

in the construction of the public cultural service system, university libraries should strengthen cross domain cooperation and
resource optimization integration, formulate development plans, promote conceptual changes, enhance innovation capabilities,
and improve service quality. The government should encourage university libraries to participate in the construction of the

public cultural service system from the aspects of policy system, funding investment, organizational coordination, and publicity

guidance, effectively promoting the good development of university libraries.

Keywords: SWOT Analysis; University Libraries; Public Cultural Services

51

][

AMSA RS IR R AR ER TR
A A BN A, 2015 ARE S5 BEER & (%
TP @A A SRS R R )
BRI BB A SR S5 1 R M 2021
AR, SCIEARUIRIERS . ER KRR Z . WBET
A BN R THEBh A LSO AR IR 55 i T 1t % e
I ) P, FZedE—Limibit 5 S I
TR ARG SCIRAR R S T ) R AR Y
ArRPER U RS A R, FEARSE i SC Ak
WO, SCEAME. SUbiERz . 8. R
R FIAHS SCH R S5 B4~ s LAy
RSB IIES, IM%FE& . B wil,
TR 5 UM R . R AR S5 L Y A A
T2 5407 28 U IR 55k & 1 @ Bous $2 7+ A
PRSP A TG BT o | i BE S [R] 4R AL 2 Rl R
Jr HLAT BB P VR S S R Y —
5y, B E AR AR A AR BRI 55, b
RE S 5N MRS R R AR T, &
P A4 B 2 5 5 A SR SCAe R R, s
EEREAE, AR SO IR 55 7K T 4R T A 2
FE & e oTk )

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

1 tHXR

it A 22 SO R B TH AP AL B 1
K, RS S A ISR 55 7R &
FAZ R m A AR AR Sy A= 42 it oy
EN USRS i S S [ e
55 RN MRS S AR SO A MR 55 14 i 28
Ao B S A ISR 5 7R R Z (A4 75
HEURRR, “HMEfedt, LFEHESNE S
VR ARk, NS E T A 4
IHZ 5 ARG A R BB S B 2,
FEASELU U IT R

(1) mR AR A LSRR & P i
PR R P A A D 28 JE SO AR 55 1R R Y
BB, A IS R 55 1A & R i AR
5. e, Thie S RREEN ", A e AR
AT IS R R BT E. R AR 51
B R A ISR 55 R R 9 %, RS ey
RAEARR ST SHOR . SCRERICG ). 5
ARG K AR T e P A s et
N AIEBHERTIEA, vt mmnE
b, REELRICE . & LR fedtee
ARBFTE . HEGIFHEEES, FLENRS



BT SWOT BT EREBIES AR KRS ERBEHSFREMAR

RESEARCH ON CROSS DOMAIN COOPERATION PATHS BETWEEN UNIVERSITY LIBRARIES AND

KA E I A2 ARTFRL, Rk 225 FHRHE
USRI EISYI S

(2) mREBES S AR5 K R
MBIk . EARA IR VR ie iR s BiE S S
NSRRGSR R g, SR T A
WEEER . BEE . HAR . A4 S5 A ALK
T LA RS (RS REAMES 5 A
LRSS ATRAEAE IR S A R . ksl . B
o A RE I AR B I S R 5 [
117 L A B B A E B L BUR LR I B R
AR P E R AR R AR T 4 S 5 A SR R
SRR EZ R 1,

(3) FREBE S ARG KRR E
TEAR . AIEBRW R )7 i m G 5 50k,
WAL ARAT . PR IR . SCA A AT S
R U, m R E A R S 5 SR A 1
Sk, MBS, FER A RS B AR I, A
WFgE VPR T — R AR L, AL S B IR
s RAR RS BN Ak E AL Rk
VER R LA B sl A JeseAb ik 5 38 554k, 7E80F
ST SRR, R A I g S s A A
R 45 I EEECE AL IR S5 -5 U, [, &40
P LB ST L AR AT A S
U, LIRSS ThRg. Blin, =
KA SRR B AB LR G AR 28 I T 1] A AR A SC
flastr= b U7, DURRFE AR, RBK
B MIE A AR 3B X A g 2 > e 19
Sk >0 b JeE: B B 7 % AR 2 o] Bt A0 S Ak e
W, fRHEE X S 5 530k E K

ZE BT, A AR AE S SO R 55 A
FPrEEE MG, PR E R EN, 15
Ho 8o RARSFRIRS . BOR . SCikaR I, &

PUBLIC CULTURAL SERVICE SYSTEMS BASED ON SWOT ANALYSIS

WAFEIIRE. (B2, SEBRAAER S AR, 25
JEW A R 0o 4R s B PR
FRAR M 55 RORAF SRS, BRI SUA T S R Y
s A, sl S, Ak, BUN S AR, S
BUE Ak oA [ S 52 4512 U g A PR 43 68 )
WY AR H AT G AR S, et
SR

SR, X LEBIF T A DA i e PR A3 48 1) P 7B
PR BT HEAT A AT, i = A R E P A
TET BB XA AR B AR R ST SCARAE R IM LA
“SWOT” Ml “rfCEFig” AR TR,
BRI 1 R e BRAT IF 58 3K 19 3 45 X 15 0
EAEBARHEATHEST . N AR SORERA 23 i
KB NANTIRG, 455 SWOT BRI T2
ST, DA e A A5 A B R X A R AT 4 A
PE I A S, HEh AR~ ISR 55 1A & o
PrE N E A A O, eSO A R R S
R B o

2 EREBIESQHIUWIRSE
ZE1EMI SWOT 2R

SWOT 73 #7 e 1 2 i SE [l TH 463 1L R 5 FL
ST 20 Tl 80 AEAR I M sSWOT
YRR, AR R IR AR S A R A
PRI R AR R, BT RGP, M EE
He AR E IR 1 3k B 1S — o e B T
H., SWOT # HFITAE 412 NAMBIR R I
HF AL EAE AR m A
) —&B4y, AdH SWOT B xF Hth AT 20 HLAT
—E A, TR SR E A R A S S
IR 55 K-, ASCH R SWOT F3 B i b i
A58 5 A S SO 55 1 2R 5 Sl A VR AT

TECHNOLOGY INTELLIGENCE ENGINEERING
2024F - 5105 - £ 5 HA



L=t hak il INFRMATION ANALYSIS

e, At A E A 2 5 A SO IR 55
RRFE A HF PLBMPEE, Nk
KB HRR N — A Gl A RS, HAl, &
R AR IA F = AR IL S, AR I
LA AAMBE R, mALSAIRSF IR R R
A2 IR S5 R R BT, ABAFAE N A
RAFMIL . e MR A IR A AL

doi:10.3772/j.issn.2095-915x.2024.05.006

ity BRSO R IR 55 P, DU AL
Ko BEE LT R REAMSALT RIG I, w43
B2 5 R A A SR s i, e
BfE, DXL . SO RN SE 4
FE 1250, HESh R AT, 4 THIR 95 Ko
e R 54 5 A LA IR 5K R G AR R SWOT
e EL AT anE 1 F7R o

ERTE | e
AE [ ms | paumass  SEmmRs tes | DR
------ AR | AAEES)  RSESEE BS o
[___] HERAFRE ARE—HR
PHTIRS IR S | W
<::> ERBER | AROEAY
BRES HETSRITK | XHBTERE X
P TR BfatEs | BRESRX R
= BIEAL — P XETt
e : B AR
|:| """ g ol ' TR =

afemz \\\\¥

1 SREBESAHUWRSEREGIFE SWOT S1fE

2.1 REBRLES (Strengths)

(1) W, aREBEmE e
(2P AR PRI SCHR AR i, LRI . T, 2
BB SC, FARBIRES . RIEEZ SR 2022
ERGETHAEYE, HE 2021 4F, TR 3215 A4
FLE g B 126178 Jifli Y, SEE—A A3
P A5 0 A AR B (A 39.25 T, AR AR 2B
AR R AR R TR S 514 R A 192021
AR E A R R ) P, B 1290 Ptk
PIFARERSE T 2021 4R BE TR AT 5 SR 1Y
AR, AR A R R 16.97 (),
TR 1315 Tl IR IR B, @A

TECHNOLOGY INTELLIGENCE ENGINEERING

064 2024 F - 55105 - E5HA

PRI &, R R G R ,
A )17 02U T 35 AR B 114 2 AR R
Fo PR AR AR A LR A 55 A Ak
bR, SALEAEG1E, @ EAE
BRI P O AR L A
(A ARG DR SCRRAR 55 o

(2) AL AA . HRAE 2022 45 [ 5
KA SEAGE A ™Y, 8% 2022 4F 10 A
7 H, A 1373 P B S AL T 2021 4
FETE S TAE N L RYA OB, SECH 39696
N, TE¥I289 N, FEgRPEA2 0 TAE A BRI
1532 N, BIEPFA A0 TAEAR 115 A

b



BT SWOT BT EREBIES AR KRS ERBEHSFREMAR

RESEARCH ON CROSS DOMAIN COOPERATION PATHS BETWEEN UNIVERSITY LIBRARIES AND

TESAR L2700 TAE N BLUETT 13695 A, X4
TRES A2 TAE N BT 10.2 N m R B4
AL AR AA, REARHE R K il A 25
TRIR 55 el , HEAT AR R S5 1k, A AAEXR
RS SRS R R i, 5 H A SR AL IF
JmH G4F, R, Rt e At
SCARARSS -

(3) FARFFEMRIE, SR B sA s
2 ARIREE, AT DO d I 2 5 R SCib i
ENFERRT- 50 FIHAREE AR SR
TR SR A f, PR AT LU A &
M FEIEBEIR, ST A SRR S5 R R A 12
I BTt 2 AR SCAR TR YE . 2B AR SO
SRS, A AR IR AR S Bk ) R 1
Hesh2E AR AL REFISE I

(4) HERRFE. SREBEEN K
AR —HR 5y, AT R s B 20 B iR
FE SRR IR, AR S B
EEMRSS, BT RS AREE . B4
TET AT | 5 B A AT > B T R R K-,
WAl DU o 5 4k AR AR, R ACE H5 I
EE

2.2 REPH T (Weaknesses)

(1) JFHCRRA . — 28w B B Am s T4k
B BT AR A, SR I B0 B i
IR A I Y8 25 B — i I 5 JE 200 X PRy R PE
2B R A S, R T A ISR
55 BT RN 32 Ak AE PO 55 ) e 2 3 3 — 4t
TURTRZ IR, AN o 15 P A5 1 153 1) el i
AL PSR SCHR A 3L 2% LA B AIME SCHRAS )T 3 45

X 2
[T

PUBLIC CULTURAL SERVICE SYSTEMS BASED ON SWOT ANALYSIS

(2) Mos BSHAEAR . WA E AN
1o A5 HOB LA B A Ry, HOIR 55 B A
Ao RN T2 5 A SR 55 R R
BHAEE RS AT E R R B IR 9 IR 55 B
ISR LL AR M S5 o 32, WA FESCAR IR 55 1Y R R
R A R T 2 gt b, we Rl i £
VASCRF AR B B2 AR, IRIFRR
EEJR AL A A XRS5 BLE AR —E
FERE B RRE T A B A S 5 A SR 55 1A
FAEBEHY) BERITR L o AL AR i R 3
VER A ISR IS B —38 50, LRSS Xt G0 1%
Bz, AR AR, JFAOR A S
i amsiiE, AR
DR Z—.

(3) WIABR. m PR EE L5
SCRPEARMITORBAE S T, NG 40 i
EE TSR AR A5 R A, 4R
FARBITEMBE SR RS o X B m A e 4
B3 BE 25 28 L SCA IR 55T 18T 04 BT DA 0 452
FOk, R PR A3 0 B it 2 2] T2 R TS
Hoaihish, WRWE, BPREXSE, KT
ESCAR R 55 B BOME A R, Xt [RTREBR 1 T 2 3%
SCARNR S5 A MUBERI R . N, s P A3 6 1Y
Pt B = AT A X S AR T EL R TE] A BR 5
FEL B DX AT RE R R A R PR A T, T
TR A AR HA S R B SCAR BT IR T oK . X
S R i) 3 2R A P A ik FE o KA HAE A 3R
SCARNRSS H U 1, T AL AR SR B AN AL
MR

2.3 SMEEMI= (Opportunities)

(1) EZREKZF. BAE 2015 4, HF

TECHNOLOGY INTELLIGENCE ENGINEERING
2024F - 5105 - £ 5 HA



etishagii@l INFRMATION ANALYSIS

PRED A B 8 T o S S A PR A LR ) B AA
v A 1 =5 8 IO A DRAIE A PN I 55 R E R T AR R P
MR T, FFR LIRSS B0 2021 4 SRS
FERS AR 55 R R e B th T+ D
BRI, IF IS R A S SO IR 55 1R R
WA EEAL S 2 —, HUR RS2 E A I
SCALIR 55 R Rk & — kML, /NS A3k
SCHOR S5 BRI 2205 P 00 A 3SR 55
MERE R R, AR BIES S At
SO P T BOR SCRE R A AL

(2) R, & 2 ik At
A, DR SRS BT KA WS i, AT
JARL EAR L Dy SRR I TR AR R 1w R
H AR IERE . R B AR AR o R A SO B IR
FE, A FRE RS T SCRATH TR,
A RATH AR A AR 27 2 FISCAB A VIR 5K

(3) AfEplesghn. mxZoofbr ks
K, mREBEMAEZHEHEIS. Sk
SURE S A SEE AR L A2 S Al
A BIAME, IR S G, S A3
PRz 55 B B FBS e Ji 1, 3l 22 3L SO IR 55
RS T A VR AT AR B IRIL S A B1sI
SRS, W EAR A, R AN
HLF Z Bl S JAE A, SEBLBEIR A e AL B
MHANIE, IARRBEZI0 . Ll b
AR5

8 &

2.4 H5MERER (Threats)

(1) BIRDBCAY . EEABAE A [H]
et de e o FRor AL th T B 22 9% A
A R B F B IR, S BOX L AR
TGS Sk A AT s e R, el A

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

doi:10.3772/j.issn.2095-915x.2024.05.006

AN A2 T EOK L R R P AR ok SR v iy
BRI IR SS, RS . SO B 457 Ay
RIATREA RN J35h, BEAFBE 251t
M A LA 55 Ko 0 = A IR 4R
TR A FAIR, WA e A R, s
SEMRL, BRI T AR SR IT R, SRR
RIS E RS

(2) 2R, AL AN [RT AR S
NSRS BTG SR A R B Ar e 22 5%,
52 P A 7 AR A v A T A B 1) S B DL 1A T
ZEFALR S5 . AR R, A A
TS 2k F AN SCAL TS SR R A H 5K
P Z e B ST BT AR 55 0 3k 7 2 A3 1
HAG ) Z WU 280 Z R SCA G 3,
I REMB ARG TR AT MBS

(3) eIk, BEEAS SRS 1Y
10 rons ) | VTSR el S MU R S SRR AL
a5 MR 38 4 T T, BT TR AL 3
s, PSR . AR BTIAR A . =
B pird 2 e on e e, dd e R giE sy
AR 55 ANGEIR, 4R TH A B g5 K Hse 5 47,
PAMR 5 5 22 8 AR AR S AR T

3 EREBESSHXKRS
FREIZHRE

3.1 IEEEEA(E, MUESHRR

(1) WP SRR PRSI~
SESCA R 55 UM T LA i e 57 B P S ML
SCBLBTIRAY ELAN S AL PR AR DRI R
Wb AL E R I, AT XN



BT SWOT BT EREBIES AR KRS ERBEHSFREMAR

RESEARCH ON CROSS DOMAIN COOPERATION PATHS BETWEEN UNIVERSITY LIBRARIES AND

PR A TR Y A 2008 4 “m AR E A3
R BN Dok, TR e B R R A
AR, Fl, NEE RIS
A7 T A5 AE 50 Y LT e A A5 T A al A
AT, R HE TR IR G R IR 55 AL RE Y
FEFEEY BeA,  “BURHA——2 T 1
B AR IR L I S 0 ) — R XL U
SCAE RIS . b st R SRR E], =
T T 2023 AEAE T (M e ER B K BIEAR
FHEZPMNL ) |, B G | PR R
ME S EAREN, 7850 kS AR .
ICHTIE 5T R B 5 B o R A 1 A 5 AR A J T
WEEATE, HEINT “ GRIRRI) Fd 2%
WA %WiH

(2) BYERIMED) . T SR AR 5 b
T s ISAIR 5 AU S, T LIRS RN A 5t
U5, HEZFE SRS AT B, AVEIE U dE
PRPEEAR SR SR g b A S 4, L]
i Zooctbi®sh, wlm, R 8 HyiE sy
HREEH T 2EBE AR IR Y (AR K
BRI R K XL R ), JRIF KR B |
SCAN T SEARIAE AR, U ST S
BAEIKEEC R, LFEHES AR . AA SR
k2 iRss B TR RSB AR & Sk
ks Biy “XWEtTsh” Whsh, B¥eEnimER
THRBH SRR %5, Bl J1Hb )y 554t 23 & e Ml
HERY, FEERtsg T EGET, £
T B BRI T (L e Gk . 2R
IR RGO S, s T W E T8
B LA AL B,

(3) AAREFEA. WA S5
ISFESCA IR S5 DA T J A 35 5 F 58 i i 21,

A
AN

PUBLIC CULTURAL SERVICE SYSTEMS BASED ON SWOT ANALYSIS

ME A . SR A IR E Ll A 313
WAL REAT RN, 4R RS KF5 SCAEbLAe 8%
W XS 5, (RAAR . i,
[N SR RS TR WNE 3 S s VAR LR B EPN 4
Yo o VT IR A8 SCAE MR I B i SE =, JT IR
FLRIAITTS , SRl BRI, FRIRRHENA,
fEBERHE R ™ I TR R BIE ST R
FafEESR RSB B, )
A R IR ANA RIS, #000 L KA 52
BRIRTRHC . AR TRIRILE, Wik
JRRAA N, ik 1t A A A e 5t ) X
A, AR T RRCR R RS I RE, HESh T o
BRI G K R B,

32 FIERBEMY, HoHESERE

(1) i€ &R, 2020 4284 K
BT Z2EAFRAE U kR
o, BRUREETTRT KR & S S BOMHE
AR eSS S A AR R S g A
L7 B HbRZ P AR R AR N E S
NSRS A AR SC B R A, W16 H bs
FIES , ELAESCIETG 2l . BERILE . A R
SEEE AU, i E AT AR P sg
WARATE A PUTRR” , alad E AT E T5E
KRG, S ATHLE SR, WA T A A Y
TENL RIS AR, X AAREIR . AR
BB O SR ST, 12 T 2R R AR
RAT SR, SR St B AR AT w5 T
F, BT BRI LA 7 T A%
PEORBE, gl m iR B IR 5 A SO IR 55 A A
1% Je B,

(2) HESH IO S 52 . R AE Bl e AL

TECHNOLOGY INTELLIGENCE ENGINEERING

2024 F - 5105 - E5H 067



etishagii@l INFRMATION ANALYSIS

A3 08 B T I B S B A, 3B A8 T X8 AR
TFCBR A, ARt E )z f A S kg5 . Al
PLZE T R o B R S A IS i sh
S W S W PN VR e VA R H P
I T A — SR 1) Ak 2 Y v R T A A
PR e P AR SRR TR, RS 4E 2y
FO R, AR N A i e A g ot O 1] 152 2
(8] B[] B, 355 2 T e F 5 2% 19 I B3 3
I 2 A Ak 2 —RILE A, B
AR B

3.3 NNsREIFREES, RERSHRE

(1) B & 1ERC, w5 A3t
SCAH I 55 AILAL RT LE o 8 A A AR
A ) | Bt e X (B S T < VAR i LU R
HA S EYL, EFESE S, B
D6 R K R S W P O =R L I R = D o N
AL AR, 5 A SO IR 55 LA A AL 2
2 55 22 e AR IE AL AR ZE 4, LB L =
ML E A, fRftE S, PR SOk
Wegs o Ban, R R B S5 H R
JECERAR T AR, R R AR
Oy FEER AL B s ) ALY 55 48 S R, AR
b B BEN IV O B, A AT 22 O 1 Bl T R A
A A A AR o O 3 T

(2) HEsh e E S50, WEBiES
AN IESCA IR S5 AR AT LA ) $E 3 S A 1 7
B, oL BE RS, SRR H ML, 8
JiiE bR BT AR L, SR A RS S B A
AR Bilan, 5K F50 5 2RO R
KB RIT IR A4, LRI 8 SRR IR
PR BT R . T DIY RS — AR i

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

068

doi:10.3772/j.issn.2095-915x.2024.05.006

ARICAN=EMA], R AL IR L NBE S 15 5,
TEEERRIFT Ik +7 m B, ®E B
[ S M £l 155 It 3
ZAE S SN S Y U S ok R DR TS
g1, $eTHiRssRe s

(3) SRALEARRNI I mR B R T LS
BORRN, 5B, M2 TBedl it o
EBE . RSO SS o 8 i B M S8 3 R
TG JPRIEL B B T iRk 55, SRR
REAL A4 SCHCK 28 MR, 19 2 2 A0 SCAL Bt IR
AdsoRKe [, o nl EUBRBIR R A BT BoR
WATARRE, KRS, =TS iR
WAL B, PR E ARGt =a
BREDLAS A, EANTAUBESC AT & e . [ EK
1T, T GEINRE, b REHCEE R A K
PESCEE kR . BAET I . BREE. S, FIiR
JEIR S5 e .

4 TESREBESSIHXL
AR S5 32IZRI RIS

4.1 BUERHBIERRE

ORI AV 2 R S R A 2 S
O FE SR 55 1A 2 B A BRI R L 55 o ik
TR BT 3 SRR BR3P SRR R
B 55 o VAL AF T IR N A, O AL [
T2 5 IRAE AR A OR Y e K
SESCAL A 55 MR 2R B - DU R i T SRR
BOR SRR, M7 T DLAS & 2 L Se PR
il 52 SCRF R B AT S 5 A RSO IR 55 1 &
MR BB . BOR AT LA RE 28 9% S
BRI ANA R SR SRS R



BT SWOT BT EREBIES AR KRS ERBEHSFREMAR

RESEARCH ON CROSS DOMAIN COOPERATION PATHS BETWEEN UNIVERSITY LIBRARIES AND

PRI, hy e 5 P A3 T 4 I B A IR S
AR . [R]I nai 0) e AL B 434 2 5 4
Al e 55 MR 2R R DAY A ATEAL BRI
PRI E AT AT MR i 52 B . i i 2 30
B M AT A B R BRI A, i
USR8 Sl B St O 9 M, e i 3RS
PR 55 4 2 i B AN W o8 35

4.2 HAEBNFRE

) A0 1 5 IR s 1 okt v A P 43 0 5
T a3 R R EAR AR T, HTH
BRI Bor el BRI . Bl
A A A Nl BUR K R 53t
A MRS LA M SRS 5 A
P BUR I SRR AR s 1 1A A5 A 4R 1
LW RSB IR A e 55, i 1 H ] B PR 28
PG B AR S5 OCR s 1R 5 3 S il
o B A AR B IR, fe gt B AL A
#hs S MRS BB IR S S SRSy
TAE, FEMITNE, RIS R ARCR
UM R 2R G M Z PSR, S me B in
Bt 2SR, et S S A SIS R &
Hi.

4.3 HELMIRARRE

(1) Ll IHU . R I7 BURT a] A
FESL L TR T LR 5 5 Db A0 A 2R e A
TS 1T A SR S5 R R s A A . il
i E A SRR BRI 5, TR L A
577 A SSRGS U RS B s . A A
SR T, DRSS RISCRE, R sl a1t
HBA B H LU S

PUBLIC CULTURAL SERVICE SYSTEMS BASED ON SWOT ANALYSIS

(2) @ afra. EEESHIT UL
e BV A1 5 M7 A SRR 55 ILAS Z [T Y
(G R E IV IR R - R PR Ay (
PR, SRR A, WA BAR 2 HE
FIALED, A BB IRIL AR K

43 Ef%5ISRE

L 25 G M A R E AL RIE AT B, AR
LA A el AR, SRS RF A, AT L
ARG & 0Rr . RERE . MRS )7
I S, BBl A R A A B B v A
BB iR -5 407 A S IR SR R 1, I
JETR N S AE R BIRRIE, BEiE51 St ad
gL, A A AR 2 5w A P A3 0 S 07 2
ISR 55 1R R RS A1

5 4518

ARSI SWOT 23 #r#a s 1wk 43552
AR R R RIS S w1
PEARAT 3 o ROTRBCT IR . Ll A4 R SR f 2
ARG, HA T TF R RR R S5 B R AR AN
JEFIGE IR FRAF I, fEAMRI ST, KB
HEAY SCHF A H g3 0 R A 2 SO RO m AL
PR S A2 SRR THL, E5
Gk R 3. FHK, ANTRE U A
ARG IR e LAFAEAYY,  HLAS 3 DRI
Xt SRS A R MM A7 A 22 57, L3y
T SRR TR R BB

i b, RSO N EK S5 A SRS i
Eycabaibh gy N E s N LTy I e (BN A
AR, R R, HEshERAZ,
SRBIFTRE ), PREIRSS R, ATMTERS SN

TECHNOLOGY INTELLIGENCE ENGINEERING
2024F - 5105 - £ 5 HA



etishagii@l INFRMATION ANALYSIS

ISR S5 1 R i B AR — TR A Xk, A
Ao i E R —E B SR, INIEAR SO
W B A . HAMRE . 55157
P b PRERAETE ,  LASIREA A fie 2t v A 1 0 119
RAF A

070

& E Xk

T EEUN R L e e ST B S5 BESRAT R
K CORT Iy A A LA IR 551 R 0 )
[EB/OL]. (2015-01-14) [2024-06-24]. hitps://www.
gov.cn/xinwen/2015-01/14/content_2804250.htm.

T E UG R SRR RS . R ZE . W
HBIE T HE Bl A HeSCAM IR 55 5 o i kSR 1Y 3 L [EB/
OL]. (2021-03-08) [2024-06-24]. https://www.gov.
cn/gongbao/content/2021/content 5602033 htm.
HEEN D . T A B IR S 5 g s 3ok
g5 BWESE [D]. 177 1 ) PE R, 2022,
B2, THEE RS ] Btk AT R4
NIESCARIR S5 R R R AR IESY (7] B A,
2022, 41(3): 41-47.

Mg, ZheLl . m AR S 5307 A S SRR
55 1R F A /ST (D). A0 L 2014(5): 107-109,
115.

FSCHT, BRI . @R E AV E S S AR
SRR —— DA w01, 1 de 4%
e (N SCHE B2 R, 2021, 18(11): 102-
104.

FEM . HEAE ST, SR EAE ALk
Iz 55 Dy i 5 Ar 5 IR 55 T (], =2 & WA,
2022(34): 73-75.

BWA . m B ES S Ao R IR 55
SRMEATSE (1], TR 1R 22 1), 2023, 43(8): 77-
79.

W . m B E AR S 50 S0 IR 55 R R A R

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

doi:10.3772/j.issn.2095-915x.2024.05.006

B 1. B34 TAE 585, 2012(5): 97-99.

EAAE . W E B A E A 2 5 A U RS ).
AR, 2023(31): 55-57.

BER, BIRE kg . SR RS 5 A0k
W g5 PR Z R0 R WEFE (9], BB AR, 2019,
63(6): 35-40.

EF . SCRRAA T SR E AR S S A SO R
FHIBESE [7]. WSS RHE 52835, 2023(24): 135-
137, 141.

A A R ke AR S i g B S AL P
P AU LEBO] []. A4 5L, 2023(21): 77-
80.

B NEe R B AR B i A SR I g5
B (I TR AR A ), 2023, 43(10): 61-
64.

TR HEERET AR ENE SRS
SR ISR 55 i %SRBI ST (7], SCAk2E T,
2023(12): 143-146.

FOTB, A/ RO SO ST AR B RS
FAIECT SRS TS [9]. Tl HoAR S B2
H,2023,21(6): 112-115.

BERNABE A, CONTARINI M, MANFRA M, et
al. Design for Cultural Heritage at the University
of Ferrara[C]//6th International Conference on
Higher Education Advances (HEAd’20). Editorial
Universitat Politécnica de Valéncia, 2020 (30-05-
2020): 455-463.

MEUNIER B. Library Technology and Innovation
as a Force for Public Good: A Case study from UCL
Library Services[C]//Greater Noida, INDIA. 2018.
New York: IEEE, 2018: 159-165.

55, SRR . 1Al s LU AEL A4 3842 [T].
ZPE L, 2001(6): 4-11.

FKI0 B . SWOT J# ¥ 75 HR s A8 B rb g 152 ] (9]



(23]

(24]

[25]

[26]

(28]

BT SWOT BT EREBIES AR KRS ERBEHSFREMAR

RESEARCH ON CROSS DOMAIN COOPERATION PATHS BETWEEN UNIVERSITY LIBRARIES AND
PUBLIC CULTURAL SERVICE SYSTEMS BASED ON SWOT ANALYSIS

Al ek H 5B, 2006(2): 62-63.

R geit)m . hEGEHELE M) dbat: hEgET
R, 2022: 23-24.

HH W R B TR S & A 2 . 2021
AF 1 B R A5 A 2 R i 45 [DB/OLY]. (2022-11-21)
[2024-06-24]. http://www.scal.edu.cn/sites/default/
files/attachment/tjpg/2021 4F &5 15 [ 5 4 & JE 4 45
_0.pdf.

HE, OUEE . SRR RS S A s
WA —— ML S SR ] 57 26 B i
2022, 34(3): 103-109.

SR, Tk 2022 AF v E R AL E A ARG T
BRI BT [0]. KAE B4 4, 2023, 41(6): 63-
72.

TR, RIS, XIHaZE . I A 1 k4
TS (3], BUARAT A B AR 27 B 241k, 2016,
32(2): 90-92.

RN AR A S A a2y
AERESE [I]. IR B 550, 2015, 38(12): 43-

. > JESCA R 55 1A A% r e A AT A3 08 119 5 A
PG [7]. R BE 5908, , 2015, 38(9): 51-

HOE . R AE 2R A B I R [EB/OLY.
(2015-12-31) [2024-06-24]. http://www.moe.
gov.cn/srcsite/A08/moe_736/s3886/201601/
20160120 228487.html.

SCAE AR . SCHCATR IR OC T A P 1
NSO IR 55 7k R A BRI ) (3@ A1 [EB/OL].
(2021-06-10) [2024-06-24]. https://www.gov.cn/
zhengce/zhengeeku/2021-06/23/content_5620456.
htm.

EAR B XIS IR SBEG  m E  E
156 B8 B L AL U AT (9], IR AR 240 5T , 2022(8):

[31]

[32]

[33]

[34]

[35]

[36]

69-75.

L 22 B A SCAR IR T a5 22 B AT A
SR TIE 2B A6 . 5 22 8 POl FoR 2 B
PR | L 2 A IR 2 o A L R A P AR 45
eI, RIS, $RTHIR 55 ALEE [EB/
OL]. (2022-09-02) [2024-06-24]. http://whlytyj.
wulanchabu.gov.cn/gzdt/912809.html.
AEHREF R . SCARIR IR . bRk, #F
FAR M A [ R K B AR K R [EB/OL]. (2023-
06-13) [2024-06-24]. https://news.pku.edu.cn/xwzh/
4dd8e23905624e84912261a3ab770849.htm.

T L IR e, B S R R
X # [EB/OL]. (2024-4-18) [2024-06-24]. hitps:/
mp.weixin.qq.com/s? __biz=MzI3MDU2MDg00Q
==&mid=2247686801&idx=5&sn=da73e¢9883cc46
2¢5f244916b385aaa%a&chksm=eb88e524d17257¢2
0fcc987426804c3b2152a08290cc7cfode3e535d4b0
9f6a2b5¢38f982c¢90&scene=27.
JUARGR R AR WA AT | JTARARER
wHB W, WA RT3 SO Ik g B s
3 [EB/OL]. (2024-04-17)[2024-06-24]. https://
mp.weixin.qq.com/s?__biz=MjM5MDMwMjAO0M
Q==&mid=2247503428&idx=1&sn=156c4alc8dl
e2416e2ac9de75d676235&chksm=a7af674cc97671
bb89fcb301993176d0d83aad0e07422aa13a8d44c52
4a55581915d42a53baa&scene=27.

[N SR R RN R PR TS BN o
F AT < T 5 B DR A I VL U 4 Sk LR i
W S I % 7 [EB/OL]. (2020-12-29)[2024-06-
24]. http://www.jslib.org.cn/zx/gqsb/202012/
t20201229 198957.html.

e N BN SCAC R i . 10 T4 I A S
LT RPAAERFR R A A [EB/OL]. (2017-
10-30) [2024-06-24]. https://www.mct.gov.cn/whzx/

TECHNOLOGY INTELLIGENCE ENGINEERING

2024 F - 5105 - E5H 071



etishagii@l INFRMATION ANALYSIS

[38]

[39]

072

qgwhxxIb/In/201710/t20171030_780760.htm.

SN S T el I R i USSR VB 1 i
PORIREE [7]. KEFE A1), 2021, 39(6): 14-
19, 65.
1R 1 = i ol N S SIS R 4
TR R LR g RIAEZR (7], KA AR A
2, 2021, 39(1): 21-23, 27.

SR . b R SR T A2 RO R A T A
JF 4 [EB/OL]. (2019-11-18) [2024-06-24]. https://

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

[40]

[41]

doi:10.3772/j.issn.2095-915x.2024.05.006

news.gmw.cn/xinxi/2019-11/18/content_33329029.
htm,

KA RNK . IR A < IR A
VRSB AT 9% —— DA Bl 2= B i
RAE R B (1], KRFEBAERE T, 2023, 41(1):
113-117.

TR ok, w2k AT MR E RS
575 ARG RS (9], B R TAE SHE5T
2020(12): 123-128.



INTELLIGENCE TECHNOLOGY IREEiSEs-Z

doi:10.3772/j.issn.2095-915x.2024.05.007

FET RIS AR “BOR—ANR” SQHk
AT Bt o b2 (s

TRIRES
(OsID)

wmeR"? FEEF BHEX FER EAHE

1. E£hSE AR EEEEFE R X 430079;
2. BIREHMFHRABALSHIRRSEALINE LR 100038

HE: BN/ BX ] MAREMAER “RA—FIR XEEE, MEEFNXBRARABZERSMRERIRFINEI AR,
[ F55% /372 | EEVESRN SR Z IIER HMM, CRF, REZ IR BiLSTM-CRF, BERT-Softmax. BERT-CRF ¥ BERT-
BIiLSTM-CRF #{TESINEFS], UEREMERMNBHERASHIRKLAIRFIREE, [ER /48 N7 WIEFaE
BRASHIREAIRFINIRICHES, MUEAREDRIUSE X AEAKLRIIEASR, MEFISCARRREYIHE 7853 ZEXER4,
FRET 71626 NEAE, @IS F SIME BERT-BILSTM-CRF A BEIFAISEAIRGERY, E 10 5 ARSELAIRG4
BEBEF1 7 0.82, ks, BEAINGHBRMEEM 66665 REFILAME—NFER. BFER. HHIIAF)ERMN
BRI HIRFIL 4769296 MHNRSATRAKREKASHE, HOMTRANBEMREN “RA—FHIR" XEKWELEHE
B IEN

K BHRER, FRERARXKEL; LKIRF; BERT

FE9ZES: G35; TP391

Research on Related Entity Recognition and Evolution Analysis of
“Technology-Knowledge” Based on Deep Semantic Understanding

YANG Jinging"* LI Jiagi' YANG Ruhan' LUO Xingyu' CHENG Xiufeng'

1. School of Information Management, Central China Normal University, Wuhan 430079, China;
2. Key Laboratory of Rich-media Knowledge Organization and Service of Digital Publishing Content, Beijing 100038, China

ESWE & HAST RN AL S AR S B A SIS A T IR SCHL AR 0 B R R A sh ke s
(ZD2023/11-03) 5 Hge A A 45 90T H 36 FH R SR IR EETE SCHRAA (10 BB 642 U0 B 51 ORI 9" (CCNU24ZZ140)
e S RCEA S T BT AR MR R G55 ARRF5E " (CCNU23XI013)

EEEN BHEP(1991-) , WL, BIEEE, EEIT7 B IEHR  #RHR{L, E-mail: jing_yang@163.com; 257 (2001-) ,
WA, FEPFFT R G EBRE . P48 SIEN (2000-) , BEBF5 AR, EEHSET mOIEC B BENIZ; %R (2002-
)L WA, FEWRSS ORI R . GERMARE L BRI (1981-) , B, R, REIFRAERHLEHRE. K
HE 53 K H o

SIAEIN Rk, AR RN, A B TIREST SO “BoR—IR” S B A /TS (). 4R TAR , 2024, 10(5): 73-84.

TECHNOLOGY INTELLIGENCE ENGINEERING

2024F - 5105 - £ 5 HA 073



=gt s, 0 INTELLIGENCE TECHNOLOGY

Abstract: [Objective/Significance] Understand the “technology-knowledge” related entities from a fine-grained perspective,

doi:10.3772/j.issn.2095-915x.2024.05.007

and construct a implementation scheme for identifying technology elements and knowledge elements in patent documents.
[Methods/Processes] The traditional machine learning models HMM and CRF, and the deep learning models BiLSTM-CRF,
BERT-Softmax, BERT-CRF, and BERT-BiLSTM-CRF are selected for the task training and learning in order to identify the
fine-grained technology with optimal performance and the knowledge entity recognition model. [Results/Conclusions] In
order to validate the theoretical framework of technology and knowledge entity recognition, this paper takes the text in the
field of publishing and printing as the experimental validation scenario, randomly selects 7853 valid corpus sentences from
patent texts, and annotates 71626 entities, and determines that the BERT-BiLSTM-CRF is the entity recognition model with
better performance through training, and the F1 value of its comprehensive performance for knowledge and technology
entity recognition is 0.82. In addition, this paper applies the trained optimal model to identify 4769296 pairs of knowledge-
technology entity association combinations from the first claim, claims, independent claims and technical effects of 66665
patents, and analyzes the technology evolution paths and the evolution pattern of the “technology-knowledge” association
network structure. We also analyzed the technology evolution path and the evolution law of “technology-knowledge”
association network structure.

Keywords: Scientific and Technological Information; Subject Technology Correlation; Entity Recognition; BERT
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Research on Short Text Classification Method Based on BERTopic Topic
Modeling and RoBERTa Algorithm

LIU Guifeng CHEN Yihou BAO Xiang HAN Muzhe

Institute of Scientific and Technical Information, Jiangsu University, Zhenjiang 212013, China

Abstract: [Purpose/Significance] To address the sparsity issue in short text classification, this paper proposes a short text
classification method based on topic probabilistic feature expansion with BERTopic-RoBERTa-PCA-CatBoost model. [Methods/
Processes] The RoBERTa model is employed to obtain word vector representations of short texts. Topic probabilistic feature

vectors are extracted using BERTopic topic model, which is then fused with word vectors for feature expansion. Finally, the
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CatBoost algorithm is utilized for classification. [Limitations] In terms of classification, deep learning algorithms have not

doi:10.3772/j.issn.2095-915x.2024.05.008

been utilized for verification. Regarding feature fusion, future work may consider alternative feature fusion methods. [Results/
Conclusions] The proposed BERTopic-RoBERTa-PCA-CatBoost model demonstrates improvements of 10.90% in accuracy,
10.91% in precision, and 10.68% in recall compared to LDA-CatBoost model. The short text classification method based on topic

probabilistic feature expansion can overcome the limitations of individual models and enhance the effectiveness of short text

classification.

Keywords: Short Textbook Classification; Word Vector; BERTopic Model; RoOBERTa Model
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Abstract: [Objective/Significance] This study proposes an innovative framework for assessing the cost of scientific research
equipment based on large language models, aiming to address the limitations of traditional cost assessment methods, such as the
inaccuracy and inefficiency of cost estimation. By automatically extracting experimental material and equipment information
from scientific research papers and designing a cost estimation model for research equipment, this framework provides a new
tool and method for accurately and efficiently evaluating the cost of scientific research, enabling precise cost assessment and
effective utilization of research resources. [Methods/Processes] Using physics and computer science as examples, this study
constructs a training dataset based on the paper data provided by the arXiv database and the Paper with Code website. It employs
the LoRA fine-tuning technique on the benchmark model LLaMA2-13b, enabling it to accurately extract detailed information
about experimental equipment and materials from papers in the target domains. Entity linking disambiguation is performed
using Wikipedia, and a cost estimation formula based on average-case analysis is designed, considering the price fluctuations of
materials and equipment. The effectiveness of the research equipment cost assessment framework is validated using the field of
computer vision as an example. [Limitations] Experiments were conducted only in the computer science and physics domains,
and the construction of the dataset primarily relies on publicly available paper data, which may limit the generalizability and
accuracy of the cost assessment framework. [Results/Conclusions] Through empirical analysis of scientific research papers in
the fields of computer science and physics, this study demonstrates the effectiveness of the research equipment cost assessment
framework based on large language models. The LLaMA2 model fine-tuned using LoRA technology exhibits high accuracy
and recall in the information extraction task, proving the framework’s ability to accurately extract experimental material and
equipment information. Additionally, the study conducts cost estimation analysis in the field of computer vision, revealing that
computational resources have become one of the key factors constraining research output in computer vision, and that specific
algorithmic model structures or research paradigms have performance limits. These findings align with real-world scientific
research activities, demonstrating that the proposed cost assessment framework can accurately reflect the realities of scientific
practice and provide important references for optimizing resources in research projects.

Keywords: Information Extraction; Large Language Model; Efficient Fine-tuning; Cost Evaluation Framework
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Frodo, AR AT ALE KA 58 32 ] B R 5 4t
BN, B KBRS AT 55 L RRe T, (B
i TSR R BN SE, RO
BEAL B By TR BT IR RN T BE RS T By I 2k
I o A FRATT75 2R T — L m AR A
1l Adapter Tuning”" 5% LoRA ( Low-Rank Adap-
tation ) ' R, Adapter Tuning 7£F Y (1) 45 )2
Z A A /NIRRT ZRACER (FRy Adapter )
SRR X AT ) 2800 T AN U A TR s
BUFRALE , AT REAES L DA I 2R TR [
XA 55 AT A RO s LoRA AL L i
PHEL T B AY R IR P, X b7 A RE
TEPRFF AR 3 TN 2R MRS B[R] ), 3 e 1A
B — /N AT SR ST 55 1 PR
TEAR BT 55, Jiao % ) 254 LoRA
BORYRE T — B0 T 1) 55 0K 1945 B4 HBOHE
4 ODIE ( On-Demand Information Extractor ) ,
X —HEZRE SR VR B AR 5 H P 48 2 A s A 1 Y
R, BERTE T A SRR ZET
il JEEUE L R 2 I MER P ; Dagdelen % Y
Pt T — BRSO R A AR E B 21
BT, XIS RE T AER O, %
R E S AT A . SR AVIHESE (MOFs) LU
Ko M RME BRI =10 55 . @t i b
Pric B X K SRR AT S RO, I LA
X EERARRIE (1 JSON 3C) Frili g 8,
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JEBL T AR Y 168 3o (] e B S F g AR 4 A AL
SFSCORFAR N ZE R AR P T

2 E?a—%ﬁﬁﬂ’i IREESNE
g & A (L TESR

TEBACRHINE S, T B FRAYELSE,
PHIT P BT ZORT A AL 100 AR, B DR )
AR . LG IA A TR MO T A T
R EAEE, XADRERFEST, i H A5 5%
FIEWLAWTH 00, e LRI RIS 8 (952
AMERBh SR, JEHRAER ZR LA R

doi:10.3772/j.issn.2095-915x.2024.05.009
SRS S, T ALRL S R R
1RG5 D5k ) Jry B B A 2 ik B A A 5
AT B v B 25 Ll Ak, A SRS
TR 2 RS RN R R T B AN R A R 4
T VA ARHA S T A A . B Is AT [R] 4
AR, O BUAS PR B R R R
THEER,

BEXT Y AT RMIFA 5 A PEAR 5 R 58 R
&, AR SCNBHIF L R o S A SR IR T
Bt T — A BT gm bR B A (5 B R
FATEAGHELS, anlE 1 Fim. IZHELE R
B U RS B S50 R 5 14 {5 8l EBORN

H&(E SBK: Training and testing was performed on a server equipped
with a NVIDIA Tesla P100 GPU with 16 GB of RAM memory. Training
HyperDenseNet took around 70 min per epoch, and around 35 hours in

total for the two-modality version.

Step 1 ARl B & B E AL Step 2 SHtLHIRE R
arxXiv
arVixZid B¥ESR
: L1aMA-70B » @ Lk . [ |
WOSHR ] GPT-4-Turbo
Pk The following is a paper article, A ST RS BB I will provide you with a paper sERb A
C please read and determine paragraph describing the e
— whether the article contains a experimental process. Please
ey description of ... output the description ...
Step 3 SR AR B LA

LlaMA-13B

PiAE R

zE a2 SIS condition: two-modality version Instruction: Please extract the
device type: NVIDIA Tesla P100 cundifiun, cput-:h‘ device type, dcvicc‘
quantity, cost time and the number of
epoch: 1 parameters in the following. .. L
time cost: 35 hours LoRABH
parameter number: null Al |
Step 4 B & Al E

SEp i i
f— W 7

= _, ’ -_,t:f _,‘ z (Gttt}
=
WK 2

Wikipedia(Eng)

AR A

1 BIH&E AT EHESR
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WAL . B G, SRR B S Al U
P DL R AN TS 5 B R BE 80 Vi 7K SR 114
weit, SCBUM R SCHR T [ 30 E AL SR O i
WA R ERIIRE. R, R TEAG R i X
WA REVE S 2 5F R AR b, LB Z Rk
TR A IS — M E A, DRI H AL
AR T AT FORS 00 AT AL S5 2R, B BIRMITA
SAFII A5 BT S -l S R ) 0 ReAs

2.1 SERME5IRE(E B HERIR

SCH AR5 B A R BAMBUBIHICR AL
e+ AFIENT” BTG, e IR SOAR
SENLEL A RS B R B AR E B, RJA 1
N 1 ) B SCAS PP R AT G SR B4R I, DAGR
MRS BB H A R e AR, IR 22
AR AR A B RS T A A 5 6

BT ARBBRIHE & AT ESR
SCIENTIFIC RESEARCH EQUIPMENT COST EVALUATION
FRAMEWORK BASED ON LLM

2.1.1 EERMHBS5REEEEM

TR AR L& S AR B 5 R
M SCA BV, ARG T PR B A5 B
BLRmE K 5| 3 R BUE H BB S L H bR 25—
PR m R R [ — 43287 By PRI BT v Sk
XS AR B P& R PRHE AL B, (TR I
R G5 ORI, E I VC R B T T S
ARE. BAs AU A DG 1 DGR n], AR TR
#4 “GPU” “NVIDIA” %5, Bif[a] A 41 “hours”
“days” 4, MM ATREZHLA Ml BAns]; B,
WA T ARG RS 184, SRR
oKy UNUTPIRE Etl RCT S O S i S U
S 2 R, BAESFIES (L) | (L4554
() DU RS (G ) =BT,
PRUEFE R TE PR AR AT: 5515 K 19 W] IR RE A% LA [ 2 1Y
=k th 45

The above is paragraph of a paper article, does this paragraph describe

what experimental equipment and experimental materials were used? What

I mean is the instruments and materials needed to complete the experiment

mentioned in the introduction section of the experiment, such as some

experimental equipment (microscope, etc.), equipment (reagents, etc.),

materials (some compounds, etc.), etc. If there is, output the number "1", if

not, output the number "0", and do not output anything else.

B2 KEMHSREEEEMELER

S5 SR D) o e LA i e B A D
HAYAT, n—te B RFIR R A B (Xoray )
FIRRLAS, FEiX SEoR PUFC H A SOAR b itk — 2 it
i Jetitle. fexsmsh, o T R BEREAR R
K, RO A5 R EARH T SIS A 2y
W, BB TRAE S 24 T AR BB B R <17
AIREAN o, 2 o KT 0.8 IFAKEAGI H ) )

T NE
212 ERMH5IRERESIR

TESE M HAR I L IR, ABFFERAE T /0
AT T IR BR AR, 58 b RS i
o fE BB R f i, SCBHt R PR A 5 B
FEC, R 55 T ORI AP F bR TR
AN RS AR O AR LA SRR i R AN
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(1) MRS B e B s AR

ANl R S A P R AR AT
FEABRIZESR . PAHIT G R TR LU
SR A GO B, ALY S A 3 B
KT IR ECR . PERE XA ES
KOS AR FE YCRIFERT , M T B2 45K
ANERPREAT FE R E AT, TR PSR
] LA —EBIFESR, (HIX—F RS0
Ko, AEABIFEH A 5. AR R
BT B SR A JEMEINER 1 .

doi:10.3772/j.issn.2095-915x.2024.05.009

®1 KEMRARENRAEREE

YER RS B L
2% (Name )  B#ZEM (Device type )
Eiipu B R

WA @y (Description ) ( Device quantity )
i (Quantity ) ¥k (Epoch )
— BJ(AI 44 ( Time cost )

FET R AN A H B A R R AT
ARWFFEATS R 8 2 TAREHAK S| PR RE A RY
RIYTH AR SRAE (4 H AR HEA T 4544 AL A
Br, W% 2 P,

*®2 MHES5IREESIREIERIURG)

PR it

SOA

SYSTEM

Now you need to help me complete the information extraction task.

I will provide you with a paragraph describing the training cost of model in some condition.

3 Please out put the condition (fully described),epoch ,device type ,device quantity and cost time of
each condition in the list of JSON documents like [{}, {}], If a key does not exist, output value as
None. You should pay attention to the model I gave you, don’ t output the cost of other model

USER

We use 8 NVIDIA A100 GPUs for model training, and each training is finished within 3 days for

A USER

large models. During training, we apply SpecAug using 2 frequency-masks with parameter $F$

of 27, and 10 time-masks with parameters $p$ of 0.05.

[t

“condition” : “default” ,
“epoch” :None,
iy ASSISTANT oy . s
fith “device_quantity” : 8,
“time cost” : “3days” ,

“parameter number” :None

1

“device_type” : “Nvidia A100” ,

TR H R PR RE Y R PR, AT L 1Y
SER S —E R, b T ORIE I ZREE 1
i, AR AR RIS IR TN T8
k.

(2) HErpg

TEAG BT I U 2R 500 i 6 |, ARBIFIE R
FHHE A o ) D =k 5 | 5388 ) R 3 5 A
FERRHNRE 35 BT 55 b IS B 4 1 o7
ROR . BARHL, ARHF5ERA T LORA UM
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RIAE A AR S/ N Y S50k 2 2T
SRR SR EE R R TR R IR L
FANGRE I 1 R RV, DL Z O E e 2
155 EBAFRY IR .
[CE*SHEVPNETR IR BN UNSE 3§ o)
Wiase» LORA R S M 4 E AR 2 75 L BE Al 1 78
I SEC AW, X 25 24071
YR A FIREAERE RS B 40, it
Wyt AW= W, + BA (1)



W ER™, W BER" 4€R™, H
W/ NT d ik, T AW ESINT W,
WA FH /D 2 SR B SR AW R RS 2 R A A
HALRE . AWIITE Wy, HIEE—E—(HEME)Z
55 ARSI T BRI S W SEL, W) S
B e TR 2 2R L1 0.0503% Fei
IRGSE Wyer RN AR B8 AR R MY
T8 AE Tk A, Json i 45 SR Sy i e AW
PEFTIHOMA

2.2 BRASTTHEIRIR

AR 5 18 KA B XS 2738 SCHEAT B R
B (R B RS AL USRS , AT 8 i S 4T
B — ks A B 1) O SO S AR REAT A . X

BT ARBBRIHE & AT ESR
SCIENTIFIC RESEARCH EQUIPMENT COST EVALUATION
FRAMEWORK BASED ON LLM

T R A S A SEiE 1 Wikipedia ( English )
AT, WA [R) SRS 17 T AH RS Wikipe-
dia {5 20T, ABFFOR AL A 2 R — S A A
A EIEA, FERTENTHE T I LUHBRIE X,
RIFEER (2) X I E I RHR &5 B Sk
HEAT AN S, 9B R4 R
2.2.1 SE{REEE
FERSCHR Y, % [a) — b4 B B 25 i A
ARER I ZRAFFRE T B,  “Zia
Prviinl i R 407 BT DA g 58 B K38 “ Physical
Property Measurement System” , 18 7] L {aj & i
FRAE “PPMS” , AN A7 AE HADIE 2 5244
B S, RN 2R REAETERSE, Wk
3 R,

&3 IREBRMESORA

L 2l
& ERNG ) .
x%@ﬁg FINE {entity: OSCAR, mention: Oscar}
Y e {entity: Physical Property Measurement System, mention: PPMS}
NH) =
- /' {entity: Chemical Vapor Deposition System, mention: Chemical Vapor Deposition (CVD) system }
N ] {entity: x-ray diffractometer, mention: x ray diffractometer },
AN N

{entity: light scattering measurement equipment, mention: measurement equipment (light scattering)}

WAL EERE  {entity: Microprobe, mention: Microprobe (2015)}

N T RS A AL S A, AR RN
T T Wikipedia B SEAHEZTT AR SR
B IR, AR —ANPE R IITEL IR, Wiki-
pedia i | WRHEORIE RN S I MRS 2 10 3
B, LT A R RIS A S AR e e AR Il
PERBIRINL A9 2% H o Besh, Wikipedia f%H
FEL AL, 45 (S BAE (infoboxes ) | 732K
(categories ) . HE [ B (redirect pages ) LA
M i ( disambiguation pages ) S5J0%K ,
XL A A 5 B O M2 T T SR 1 A
I (ARG E B2 . 38 5 R ] Wikipedia-based Entity

Linking™ J5i%, AW B A SO RIS —
XEEZREA I RIE, AT TR A Al B v S B
o PR T RS 3
222 MAMGEE

KU RERL 2 I PR 5 B 0 A 2
— D EEE SRS . B R — A PR iR A
107 R i VAT I S B N RS P A L
R A WS, X TR ks bl 3 25 P05 e
AURA R R 7B E . S T RO — 3k
i, ARSI AL U T 2 1 O
M1 ( Average-Case Analysis ) FIMES . “F11H
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B AT — R AR RE VAL O s, AR TR
1M1 ( Worst-Case Analysis ) Flfc{31% 0 7
Mr (Best-Case Analysis ) , &R &BILAE
FrA v RER A BRSSP R I, X R A
PPt T P0G T B S B PERE T, PR R
TEZE I8 T AR IR & T A OU T I PERE
A& R ki AT DL T I
B0 D o B (R A O B 1 FH BB 2 S
MEHG A SAE T, EORE TR A Y
H 2% IR AL SRS, AU B
Wrasdme Ay, DTS SE A i) A 5

e, ABFFEREH T AT AR A

Cmin,i + C

Ctotal = 27_1[%J X Qi X T; ( 2 )

B — SR B n WURL A B S,
Horb O MAESCEe s § AR s ARG T
DA (IR alis A Y SR I C AR ] ),
UNARIEITURA A B A A el HTBAR AN R I
B, W7 AR B Coing AT Conas 20 514K
R 1 AR e ) R MR R A o

WA B LG 5 B R — R s & A
I O0 N B AAR B2l i T AP S AR
fe flt— A BESCH SCRARRIEREA T . X
I IEAML VA B SEAE T A R B A S8 4
AR R AR B T AT A R AL, iy HL
IR T AN A A P RS B R R A

3 LIRLEREMoh
3.1 LRIRE

(1) SEEEE
AW IR FC I R B 2 48 F Paper With
Code Fl arXiv #¥s 3045, H i ENL Y B
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SEPIRABE, W 2015—2023 4E L FAYFEA
WICETE 11319/, Hrp i EpLaiie 3 3192
e, PIESRAU 8127 fa o BT R IREREAE
AWFGEE— 20 R FH A T KA IE 5 R A Y Ak 2
HR, e A SIS B AR B B
It 5228 %o MAh, SHAIAECBITINTE R,
AW T A7 5228 S KR4, TRl
BRI — LM IR 4928 5. RFAE
100 45 LA AR 200 4%,

(2) BEARLEERE

FEAE HERMIFAE £ AT AR HE S (1 3 A v
BEXF SRR B R B A HER E AL, U K
YIGREE AU AR, AR5 RAN T —Fh 2= 5 1b iy
TR DL SR AR 55 . 158, A TS
A MR AR B AR T SCB, AT
T HA RAFH S AR RE 11 70B 241 LLaMA2
B, R, G E B AR R AR i T
FIFIPERE T 514 1) GPT-4-turbo B RN SC B AT
KAt , Bk — i i i U 2Rl
. WG, AURCRAT — DB/ (13B
ZH0) 1) LLaMA2 BRI HEA TR ORI A Ak, 51
PR KA S O (1 15 B Al U BE T % 31 4%
ANUBREAY |, DA s S e AR5 B4 15
AR

(3) ZHE

YIGBRI N SHOE BRI 4, ISR
KNH 8, YIGREEUH 10, 250 le-4,

(4) SEHes

R 58 IS B AR AR B A LA S AR
PPARSE G N A, AR T 2 B A100
GPU K PUT IRAE AL (4 /R T AR 5954 f0 TAE
BRI 80 3 £ SHEEINER 5 P



*4 AREESREGASHRE

SRR ZHE X SR E
batch_size training  YIZRALIR A/ 8
num_epochs PRk 10
Ir 22 H le-4
gamma LR 0.85
val_batch_size Uraliin) O N 1
peft_method W HESE lora

x5 ERRESFER

SRR PRI
BERGE Ubuntu 22.04 LTS
GPU 2 x NVIDIA A100 SXM4 80GB
WA 15T
ikt Python 3.10.11
TR 22 2] HESR Pytorch 2.0.0

3.2 JFEER

ENEASS R AT S RN g g SRS S g =P S
RIS A A PPAE HEZR Y PT SEPE, K1 e
X SIS AR S B R B AR A P REREA T IR
1 A5 S FE I FH A HER % (precision ) |
AW (recall ) FF1EFEATIFI,

BT ARBBRIHE & AT ESR
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33 LRERS5DMH

3.3.1 MERS&EE S HMENERE TG

ARBFFEEE T LLaMA2-13b-base, GPT-3.5-
turbo-0125 Il LLaMA2-13b-lora ( ASZEEL 5
AR ) = AN KIE F R AR b 7505
PEREITAN A 5 T T HEAURL 2= R 3R 27 A~ S
L O TE S H U R 8 S P O R
WAATTRE S, SEIRE RN 6 R,

T AR RN, FEHAT I ALY
2 B 0 A ORE R A AR Rl IBUAE: 55 B
LLaMA2-13b (1) BEafi 5 B R B — M, X AE
SEFNRR B I Bl T 2 B Ak AR AR A A X A
GUSHR TR 5 ) B D5 AR 1 R R AR
1M, 3l LoRA B AR AT =200, LLa-
MA2-13b-lora H R 7E 33 P4~ G135 P e 30018 b 35
MOTERERETE, FTERERE bR T OpenAl
9 GPT-3.5-turbo-0125 FY . 3x—Jl SR %
T LoRA Hi AR FE R [ AU 8 £ A Y 1 5 4
TR Ty, TR AR RS B OB L5 4% 0 18 )
R, FEAJE S AR PEAS TAEBEE T IR 5L
Al

i

x6 LR

TF5E SR, THAAL YjBL

PEM TR P R Macro F1  Micro F1 P R Macro F1  Micro F1
LLaMA2-13b-base 0.3871 0.4953 0.4038 0.4345 0.5335 0.5929 0.5437 0.5725
GPT-3.5-turbo-0125 0.5042 0.6453 0.5017 0.5661 0.6568 0.7035 0.6487 0.6793
LLaMA2-13b-lora 0.6221 0.5966 0.4939 0.6091 0.7284 0.6679 0.6890 0.6969

332 MIhgEFEIRETHS T
ARWFFTESE T Paper With Code W v 11441

PG (1 star (WOREECR T 10000 ) FHE

WS 292 FAE Ry ARG T/ IMEA BUAS A L

X — RS IR T REASIE SO RS Tl By )™
ZANATEERIB I E, B e it FER2 i g AftaR
658

e 3 R, AT E R TR AT T
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W SCBUE RS8O R g1t ek
B, JCie 2 MRS SRR A - B8 SRR,
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2020 4F, AT LA A BX — @, A
WS EEF, X5 CV # Ay Transformer 22 14
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AL E ST T 52 143 B 22 31 R ) Trans-
former ZEH4, 1fif iX — ZRAN LA I 5k B it 1K
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—o— it EaEh
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OpenAl T 2022 4K & i () ChatGPT i 7
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VE, XS T 2023 4RI ST
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TR UR B 28 B0 i 2911 S AL 40 Sk R 7
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TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

FISZIR , AN R AR B ARR I X — TR 5
BIR% TS, REHIARE SOTA F6E Y s AS 3% 25 1
17 T SEDHr . A/NTHERCT Paper With Code
W93k ARSI AT: 45 7 COCO test-dev Ui 4E
1 SOTA #5E# X 17 1) 18 SC A1 Ry BIF 5 5% 42
X AT T ARG R0, B 4 JRR T AR A
W11 SOTA I #E COCO # ¥ 4 b (11 fig

B (BOX mAP 340 ) 5 H X i 3C iy B 52 i
A Z B AR BUR B A B AR — A
SOTA 7Y, FCrb i iy 2 € AR R RL BT R H
(AR A



BT ARBBRIHE & AT ESR
SCIENTIFIC RESEARCH EQUIPMENT COST EVALUATION
FRAMEWORK BASED ON LLM

CNNZ:H)
1le+07 + ® ResNetFi#) - ooeev
e L5
L e ViT&l
— ik
let+006
.H.
=
b, le+05 4
le+04 4
let+03 +

B4 BREYRRS5KREXAHRE

Wn el 4 B, BE A BRBIEBE A R B 3
i, FUBR ARG AR Y A PR RE A AR R B BT
% X RUIE HARf L5 B, AR
Z TR IR B A A, 3l RE A A Rk
RERY P2 TT, X — 5 B AT, L5 Hr ey
il SCBE A A B AR A A L H i 21—
B [FE, A S8 T B A [ R R A

P BB 2 B AN A R s A7 AE D R 22 57 0 IR 4
f9 CNN Z5 4G BB Sy o], A REFE A BAS
hnmige IE, AR e RS, k8
TN A A A R B PE B4R TR 1 AR W A IR
HEZ T, Pl ResNet HUF MY 5 5G 0t Ay A6 71
ZRH, AR R B A AR T BE A% HOAS: B 00 A
RERBL, X545 T 5k 25 M 45 T 5 K (9 5k 32
WM RBE Sy, fd I BE A% B 4 Mo Al 418 R 5L
PG (0 G585 B o ResNet Z5F9 19 8L, 7

— R R T AL 4 CNN BRI 1 AR
i, M EER, TR ML, [T Ll
— S 0 AR A AL 55 A PERESR T SR,
ResNet Z5 4 i PERE SR TH B AR B A IR, 5
WA e AT A R B —E R,
PEREN 45 R RE 28 TR A

UT AR, VIT K ALy H A Ae I A
55 B R RIEA TR 1, Hosi R ARk~ >
AE A HAE H ARG AT 55 H 30 1 S a2
&, KRR LUE H, VIT BEA A ) B — 20
ffi T HARSIATSS rOPERE LRR, (RS LR,
HXH AT T R W RIEE I o T30k
 VIT SR PEREIL S, W ZEAR I A0 b it
PRI TSI G, 3 OS2 A B vy PR i
FRARA . R ABET R R, BRI
B RE T O H—, AR A T2

TECHNOLOGY INTELLIGENCE ENGINEERING
2024F - 5105 - £ 5 HA



RSO0 Ol SCIENCE AND TECHNOLOGY EVALUATION

PR —AE 55 by AR B R AT — T ] H.
AL PRAE AR A b AT Z R T 55 iU BE
53— 75 T RS TR F) PN A A 75 2R R LT
FlSEE, XA 7RI AR 4
BB R BLG

i LRk, R TR E R R s 5
X, B EAFAE—DTERE BIR, HafA
JAR RIS Y 52 2% 58 ok A i S e, Ak gk
B g £ B T A Ok 1 1R BE 4R T AR AR AR
AR, MBSO R0 PR A 2 AR
0 FRHIE N B A3 H A EE 0T B R
P ] AR B, B B AR S X, i K
I S5 BRI 990 AR A8k i kv XL F) 0F 9 T 16
A LS IR A7 R S 0 R i R, 4R
PR A B

4 Wie54ie

AW FE & A5 BT BRI 53 HL 40 Je
AR SCH AR B A AR B BT RS L Wk
R R, Dy, AT R XA [F Y
FRHIUE BT TR E AR 4R, X L g
A 5| T R TE S R TR AAZ AN [R] 4 2
ARAE SR T 4B BE A 1A YRR AE, (R I S A
[7] U8 ST PR R B A 1R B A s T %
TR BGE . AR T T AR & 15
U 55 U 2R Bt 4, A AR BR GOk £ R
X R FEAT R AR PR, XA T ik R P
ORGP X B RS A £ R
FTEE AL RE T, A SR B
AR TAR SR AL T RS p S nly, 2R BT

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

doi:10.3772/j.issn.2095-915x.2024.05.009

N BRI [ AE B 5 DR 3 AR AR A 3T
IR A T8 SR

A5 G 3 X AL SE 4 SR Y S Ik
Mr, Bk 7 TR B R R A AR DAL T
LA R BFFEATRR], ASCHR R AE
ZRHE 0 v Ak SRS 1] I 30098 SO S 2 00T 58 A
A, a7 TR GO B H Y G
[, 38 X F AR AT: 55 B A AR e B
AR FE IR KB, AN RIS R 2R A Y P RE 4R T A
B A Z A7 AE— A WL I 505, H
Xl B R, ARSI A Y 21 PR AR R
B REAR . X gk B S PRRHIE I Sl g R AR
WG, R T AR SCHR Y A BAS A J7 2k fiE
3% S BRI 4 58 5 IC L AN AR A B B i A
WE R RE S % . A Y FT R 2 B i 32 B4R
AT AL G, HAS B ST 4R A T 1%
WHA —E R EETE, Rkl DLt —P 40
B Z 2 REAE 55 S b, O RHIHAE B AR 4t
B o 2 T VRS #E B RS PR AL TR, A T
RHIFIT A B A o AR

& EZ X 8

(11 PR, Bk, 5480, &5 . SR T SCRREREE By
e B REEE BRI PP (1], P SCf5 B2 41, 2020,
34(5): 64-73.

[2] KAIL E, KACSUK P, KOZLOVSZKY M. New
aspect of investigating fault sensitivity of scientific
workflows[C]//2015 IEEE 19th International
Conference on Intelligent Engineering Systems
(INES). Bratislava, Slovakia: IEEE, 2015: 185-188.

[3] UDDIN S, ONG S, LU H. Machine learning in

project analytics: a data-driven framework and case



[8]

[10]

[12]

[13]

study[J]. Scientific Reports, 2022, 12(1): 15252.
LOCK D. Cost estimating[C]//In The Essentials of
Project Management. Routledge, London, 2001: 31.
SAJADFAR N, MA Y. A hybrid cost estimation
framework based on feature-oriented data mining
approach[J]. Advanced Engineering Informatics,
2015, 29(3): 633-647.

LIU S, QI G, ZHEN L, et al. Research on the
Prediction Model of Material Cost Based on Data
Mining[J]. The Open Mechanical Engineering
Journal, 2015, 9(1): 1062-1066.

HUANG Z, XU W, YU K. Bidirectional LSTM-
CRF models for sequence tagging[J]. arXiv preprint
arXiv:1508.01991, 2015.

DEVLIN J, CHANG M W, LEE K, et al. BERT:
Pre-training of Deep Bidirectional Transformers
for Language Understanding[J]. arXiv preprint
arXiv:1810.04805, 2019.

BROWN T, MANN B, RYDER N, et al. Language
Models are Few-Shot Learners[C]//Advances in
Neural Information Processing Systems: Vol. 33.
Curran Associates, Inc., 2020: 1877-1901.

ACHIAM J, ADLER S, AGARWAL 8§, et al. Gpt-4
technical report[J]. arXiv preprint arXiv:2303.08774,
2023.

WU S, KOO M, BLUM L, et al. A comparative
study of open-source large language models, gpt-
4 and claude 2: Multiple-choice test taking in
nephrology[J]. arXiv preprint arXiv:2308.04709,
2023.

ANIL R, BORGEAUD S, WU Y, et al. Gemini: A
family of highly capable multimodal models[J]. arXiv
preprint arXiv:2312.11805, 2023.

BAI J, BAI S, CHUYY, et al. Qwen technical report[J].

[14]

[13]

[18]

BT ARBBRIHE & AT ESR
SCIENTIFIC RESEARCH EQUIPMENT COST EVALUATION
FRAMEWORK BASED ON LLM

arXiv preprint arXiv:2309.16609, 2023.

MISHRA S, KHASHABI D, BARAL C, et al.
Cross-Task Generalization via Natural Language
Crowdsourcing Instructions[C]//Muresan S, Nakov
P, Villavicencio A. Proceedings of the 60th Annual
Meeting of the Association for Computational
Linguistics (Volume 1: Long Papers). Dublin, Ireland:
Association for Computational Linguistics, 2022:
3470-3487.

WEI J, WANG X, SCHUURMANS D, et al. Chain-
of-Thought Prompting Elicits Reasoning in Large
Language Models[J]. Advances in Neural Information
Processing Systems, 2022, 35: 24824-24837.

DONG Q, LI L, DAI D, et al. A survey on in-context
learning[J]. arXiv preprint arXiv:2301.00234, 2022.
XU B, YANG A, LIN J, et al. Expertprompting:
Instructing large language models to be
distinguished experts[J]. arXiv preprint
arXiv:2305.14688, 2023.

WEI X, CUI X, CHENG N, et al. Zero-shot
information extraction via chatting with chatgpt[J].
arXiv preprint arXiv:2302.10205, 2023.

WANG X, ZHOU W, ZU C, et al. Instructuie: Multi-
task instruction tuning for unified information
extraction[J]. arXiv preprint arXiv:2304.08085, 2023.
XIAO X, WANG Y, XU N, et al. YAYI-UIE: A
Chat-Enhanced Instruction Tuning Framework for
Universal Information Extraction[J]. arXiv preprint

arXiv:2312.15548, 2023.

[21] HOULSBY N, GIURGIU A, JASTRZEBSKI §, et al.

(22]

Parameter-efficient transfer learning for NLP[C]//
International conference on machine learning. PMLR,
2019: 2790-2799.

HU E J, SHEN Y, WALLIS P, et al. Lora: Low-

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 55105 - E5HA



RSO0 Ol SCIENCE AND TECHNOLOGY EVALUATION

[23]

[24]

14

rank adaptation of large language models[J]. arXiv
preprint arXiv:2106.09685, 2021.

JIAOY, ZHONG M, LI S, et al. Instruct and Extract:
Instruction Tuning for On-Demand Information
Extraction[C]//2023 Conference on Empirical
Methods in Natural Language Processing, EMNLP
2023. Association for Computational Linguistics
(ACL), 2023: 10030-10051.

DAGDELEN J, DUNN A, LEE S, et al. Structured

TECHNOLOGY INTELLIGENCE ENGINEERING
2024 F - 5105 - £ 5 HA

[26]

doi:10.3772/j.issn.2095-915x.2024.05.009

information extraction from scientific text with large
language models[J]. Nature Communications, 2024,
15(1): 1418.

HACHEY B, RADFORD W, NOTHMAN 1J, et
al. Evaluating Entity Linking with Wikipedia[J].
Artificial Intelligence, 2013, 194: 130-150.
DOSOVITSKIY A. An image is worth 16x16 words:
Transformers for image recognition at scale[J]. arXiv

preprint arXiv:2010.11929, 2020.



SCIENCE AND TECHNOLOGY EVALUATION [EEESaRE Y

doi:10.3772/j.issn.2095-915x.2024.05.010

HFPLAE IR AA GRS EAK P -
Teb SRS i

TRIRES
(OsID)

EypE TEa BHRKE FREL HEH
PERNEZERAREEMRRA LR 100038

BE: B/ BX ] MFERFE. BFEH. BIENEAREE 4 ME, TRE—IETERME, AT TN K
TOME  ILEAR IRMEENBERNSE, [ AE /02 | SRR A EHE, T 98 EEIEIRS E BT,
BV RAEA, HITHIREMEMEIETLIE, FERRLIRAITUNRILARNGIRE, B8R F IR EE NSNS
INERZENREXR, R IMEREEZTHNAAFZRENRN, SEEEEMNEEHITELIIGMAEN, BIxt
ELiE AV 5 SERREE RIFITIRENTMN, [ BIR | RENETRRFAKIBEENFE, #H VARXEEESHEAREUEH
TIEIBM. [ER/FE1L ] RIEARRE, REMNEKERRATIFNESRFEHEY, ARRAIENIZERR
MAFA .

K BHRAA, AN, AAIRE; JENRE

FREZES: G350

Research on Comprehensive Academic Level Evaluation Indicators
and Models for Scientific and Technological Talents Based on Machine
Learning

LI Bohui WANG Yunhong YANG Daiqing ZHENG Chuhua CHEN Guojiao
Institute of Scientific and Technical Information of China, Beijing 100038, China

Abstract: [Objective/Significance] This study breaks the limitations of a single indicator from four dimensions: academic
integrity, research output, research activities, and academic reputation, providing new ideas and references for breaking the “4
Single dimension” and “setting new standards” in talent evaluation. [Methods/Processes] For the characteristics of scientific and
technological talents, 98 quantitative indicators and qualitative characteristic indicators were constructed. This study selected

research samples for dataset construction and data preprocessing to form the input data for the final recognition and prediction
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model; Obtain the implicit relationship between sample feature indicators and evaluation results through machine learning,

compare the academic performance of talents under 9 model algorithms, comprehensively determine the optimal model for

subsequent training and optimization, and evaluate the model by comparing the model output with actual results. [Limitations]

This research model is only based on experimental sample data size and features, and further training and optimization of sample

data are needed for its widespread application. [Results/Conclusions] Empirical research has shown that the model has good

applicability for the evaluation of scientific and technological talents, providing new perspectives and methods for the evaluation

of scientific and technological talents.

Keywords: Scientific and Technological Talents; Talent Evaluation; Talent Identification; Evaluation Models
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