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Research on the development trend of intelligent construction technology based on patent analysis
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[ Abstract] Clarifying the development trend of intelligent construction technology in China is of great
significance in promoting the transformation and upgrading of all elements of engineering construction. This study
is based on patent analysis, using [IPC combined with the method of theme search for patent collection from 2010 to
2021, and deeply analyzing the development trend of intelligent construction technology with the ideas of
constructing LDA theme model, theme intensity and state evolution, and co-occurrence network analysis. The
results show that China's intelligent construction technology covers six core themes, and the development trend is
favorable, but the correlation between themes needs to be enhanced. The results of the research can provide an
innovative development direction for related enterprises, a reference basis for the government to focus on the hot
topics of intelligent construction technology, rationalize the deployment of resources and formulate a strategy to
promote the high-quality development of China's intelligent construction technology.

[ Keywords] Intelligent construction; Technological innovation; Patent analysis; LDA model

EHRIAN: REM (1988-) , BIFUR, LEOTATIM. @R TRSER, Bhedis: xRz (2000-) , FEEELET A, IEﬁﬂﬁJﬁr‘i
%”ﬁ% B WPLSC (1998-) , i, FEOIFITIR: BREEE, MRS, skEE (1989-) , WPTRN, FEHITIA: HREEE;
WIREE: AR (1997-) , AR LATE, FERRITIN: ERedE, WREH.

o1-


https://sdr.oajrc.org/

FEM, RBEZ, P, AR, TR

BT LRI RIS AR SR

515

AFDAE IR, RHRE ST E R T
EoRviik, RN EAEREZ NS, s SR
A%, HETi5 g E, = Tl N A SRS,
TX ) L A A R M R TR B AR
FAN TREEE R . WS REAL AL
i, RERAEERAR SIS BER, 9Bl
PR A R, 1K B g SR A A DUk A e 1)
B7I, (A R BOR A R A A

2022 4, FREAF P A 2 s AE (U1
FEFO R SRR e s R s 0 K ) K
FRedE, JFEMSREET 2 A Re @G BORAE
RILFR . AR TR TR AR H AR R A
R, DLEAR TREEER AR R, s BIM,
GIS S8 Ae i RB, HARRIUE o0 F ge L 25 B
R4, wid EPIEIE S S, NS s
MFEHEAT N . 0 Sk, seld sk | shib 5
Hhet, $EEEE IR R,

IR, B Re G R RN TR i ) Ay
R EEFRRZF are e Bl sh 515 B
A IR ETARAE A S ] FR SR R A IE H 3R 5
TER . MG H T RE @GR AR KR, HHEA
KT AT, SRR E TR S S BRI
BREEZ P, HHAISHRERAR KRS
K BHTEEAR T T D

7525 e H 3 P R B I R, B ARG A W
W, BRENEEREARCHZENER, AT
FINT R Re BIEH AR K R ESH . AL L RIEAE A
Fenili, FIA LDA E@AR, %R R dtis HoR
LRI O F . 1AM SHE, RS
TGO, TR EEEARRESS, N
il e TP R R A i R R i R SR A S8

1 ¥WE7FE

1.1 345 kR B

AHEFLLL Incopat T FIEHE ZE1E AR 2P
G. BT RALHRIHRHNTTEITAN, B
i), DRI ASHIF 0K B TPC 45 & E G R 1 5 2%,
Fr g B E) 2 2010-2021 SF ) HIE LH]. ARTEAHSCTE
SR, RS @G B KB,
T ES NG RR,  [F 25 A% G TR i g
BT, . BT AT, BR/FA T

SR 9381 2% L ¥ .
1.2 AR T i%

MRYE L FUE B AL 9105 LR 5 M A5G
JRVER Ay RS 2R TS SEARDUANZ IR, anfE gt
i BRIEER T 5 08T RIS HreE
7, XL R A 7 T AR RIER 2 E
TR 22 4 P (P AH DGk

AT T % B fig B R T R HRE B OV ST
%, BT B HTAIN G TR TR .
J6, EEBCARIZIE 7, T RENEREER
ARERA, WRREFRI. LDA F USRI 2
FEEE, RIS AN, FEECEN
O, PR 3 R S A, B &% AR
BB TR AS o Hik, TEALSMS sy, &
B IL LN 4%, AR FRRIA G &R W R H
IR, FIREEREREART AN, WAHEHR
BHTERA2

2 EF LDA B9 ARER

2.1 EAEME

AHIEFUIE I ) SR B SR S U SR, A
RE 3% AT L M AR B IR A Rk B o S S, R
Python AT HHRIH B - FFHEE LDA @AY 47 3¢
AYZH8, BERRE A RIEEAR TR HIE R0 E
B, e PR, HRSESHm IR 1 R.

2 FIORACER, AHE SR FH IR 2R 4R AR o 32
B, PUELEX AN SREUR L 3 B E, w245 211
W EEWE 2 fior. 2R BoRiEir 200080 T %
H&T . NIk E B E RS T
ITEOL T, o IR E R /INME s Bt 7 1) 32 R A
N A

TEPRUEBE AL FE 26 (1) 32 A 22 R MR AT 32 R,
AR AL K=6 £ LDA @AY (1) 5 f 3 /i
. BERAISH K=6, £ LDA BRI,
8 U T SO MR 4 A EAT SCRYSRERT. T8
it pyLDAvis fii il #0 4L B, Wil 3 fros. A0
R, A0 ) Sy R 3 AR 1 30 ANFAE TA]
J I b o AHREHE, X6 7N K 32 RS B () AR AIE 1] 33
FPICE, Wk 2 Fiw, FEuhe & F & LA KL 4
Fruon,
2.2 EAEAA
FBE AL A R . U AR 3 A A



FEEM, B, YL, ARKOR, G RE

B TR AR BERR IS BOR A SRAS T TE

JEUN, AT TN R 48 3 R R 2 ORI 70 AT o
(1) F gL
HNIEN T f# LDA Sk E /8 K8 R it By
ARIEBIE 2010-2021 F5REARN, A FE T
SO o LE IR B RER D2, AR FRTR:

doc_k
STaatar(k) = sm

Y odoci

Q)

X, doc_k AIFA] T B4 3 8808 R SCR AN
Yo doc_ i’y 2010-2021 475K T L F S0 S AL

M 4 Rl URBL, 2014 SE2Z 0, 53R A B
WK, ATWAETHARERN B, KIrmy “ji
TR RAER” . “EITIAL” 1E 2014 SRR
MR, MR Trhd/\ R Kk ESER T E
AR BRI R, BT HEARQBIFREL
F; 4, FREFRBT “BIM NAHE TR .
&, SEMEETRE, “BIM” FEH LR H
TEECE S L, OB, R i T
REALEEHL” , “EHMABANT , BT .
“CRRENE” 5 RIS INE4E” 5 AL TS = A

(2) FHARAEN

R 32 RRTE AR T AL R RS 7 TR . L
Koo WSCAE R T DY FOIRAS T3 LR AS R 8 AR
ASHIF SR FH 5 FE AR bR -5 1) oo b A 2 = D PN 41
HRFENY, DLGH E 1 URAS, SRR AR
Dip ==30, F (t; - ) (i # ) (2
Cly = =T, F(t; > tg) (3)

A, T FREEM, o fle 8 A RHIE A
F(t; » t) N EBARHERIEIE: DI F B A
B AR R R IR BB st o IR 35 P AR A 3 5
F(t; - tg) NEBAIMFIERILBIREG Clpoy 38
P AR TR S B B A

B BE TR bR T B N REAE 1R 2 TR R I R R
JE, B PEAERRGR, 1% R IO B A U
BT, MRS, e XA
HEEOK. ARFFLL x BN RO ERRRR CL, y 4
NERE DI, EHCS OSE N R s i e,
DU ) = RS B 3L 1, 5.

MG 2010-2021 5 R TG H =T R e i
FEARAE A RISy, FFRAF RS KEEESA
WL R RN R = AN TR BT AN AR A, 4

R 6 Fros.

MEBENAEER, EFAW, o 38T
PrARS, BBk, “BIM” . “HIfEE” &
AT ) S R B B TERCK S, /SR
(R B, H “RREIR IS 4E” 25 3 UK B AH
PO FERGAIH, R4y 32 R T PR & e Rtk
&, MeegiEkRBEH L.

MEAEBAES, “BIM” £="1 K%
FE S 0 AR EOR, U0 B AR R BRI A ik T
DR, T “ARIUNLEE N7 F R KTE
FRE AWK, H TR E @A N AR 2
FRE ARG, I HAGE AL 2018 -4 FF U6 1E
H R

3 HEEBERARME S

3.1 KA LI 5T

RN R IE BRSNS KR E R R, &
W TR OB A SE AR R, I IREU PR R
B 2 o sR LI g I, VE L 7.

M RT DL R E SRR 4 T S R
gy BB BRI I R . OB AN R 3
PIAEAE SUAL, SRR 1 AR R U B A RO, 7E
LI 2% ke et H B E R, o “HER” . “g
WL fERT L YRRV H BT FWRETRE
EROR IR . AHAR 32 R B A7 Sk A Y AT
TR AR PR R o R SCPEAE A, W R A
CGERLY . “ReBh” . PR R “BIEE” SEEA
R s A, 1% AR A it L R
ORI — 8, SRREA ] R R R S
47 IR R

T I SR LI Y 28 FEL TT DAY BT H R e i
FEAR K FEAE e 25 E R g oC R, MWTEIR R A
AT R ETT

32 HH| L3 MR

TR T BT AT R TS 1 T R R
HHATAE, RGBT &R 58 5] T FRM
JiTHE B @i B G B LR G 1) B
THOL, FEA B O BRI HE ARG SIS, A
W TR LR HEE AT S, FIHAE MR R % F)
I H SR ER, FINEAEAS 2R 8 5] M. H
W, RUORNRORIE S 585 SR, SRR
SN TN

5}



FEM, RBEZ, P, AR, TR ST LRI RERIE AR K RS ST

$$
AN
Bl
@ Wm,n
k € [1,K] n€ [1,Nm]
me [1,M]
1 LDA #&ERI[E]
x1 RRSH
ZH SH IR
M AR
K F B
N HEEE
N, B m AN SCR P RHAIE TR B
a CRY-TER AT S
B “ TR AR S
6., SCRtmt =R AT 5
P AUk AL R 2 A S8
Zmn RIm P SEn AN R BT R
Wm,n I*iimquﬁn/l\ﬁ
100 4 97.84
95
M 90
85 83.47
8.31.902:0% 82088257 81.50 S04
80 81.96 81.33
75 >

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Btk

2 FRRE-EEEI&E

_4 -



SREM, xmeiz, I, AR, KA

TR IR BRI IE R K RSB T

Intertopic Distance Map (via multidimensional scaling)
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