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Abstract

Objective/Significance: With the continuous advancement of the “Healthy China” strategy and
the requirements for high-quality development in the construction industry, healthy buildings
have become an importantresearch direction in the field of architecture. By conducting text min-
ing on patent abstracts, it is possible to systematically identify the technical themes in the field
of healthy buildings, providing data support and methodological references for the technological
layout and industrial development of healthy buildings in China. Method/Process: Firstly, a pa-
tent search system for healthy buildings was constructed based on the “Standard for Evaluation
of Healthy Buildings” (T/ASC 02-2021), and patent data was obtained through the National In-
tellectual Property Administration’s patent search and analysis system. The abstracts of the se-
lected patent data were preprocessed using Jieba word segmentation, stopword lists, and dic-
tionary optimization methods. Secondly, a multi-classification model was built based on a man-
ually labeled training set to automatically identify the technical categories of healthy buildings.
Finally, the LDA topic model was applied to classify and identify the technical themes of healthy
building patents, revealing the distribution of technical themes in the field of healthy buildings
in China. Result/Conclusion: The research results show that: (1) Technologies related to air and
thermal environment dominate in healthy building patents, indicating that air quality and ther-
mal comfort in buildings are the core concerns of people regarding healthy buildings; (2) Moni-
toring technologies are widely present in various categories, demonstrating that continuous
monitoring of the building environment is an important technical path to achieving healthy
buildings.
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TEI T A REFRAS W I RRD J& AR B 7 SR FF AR T 52 N, ERBIAEE AR RE 52 H 76 52 21 5
Mo KEMAEY, ENSATR. KRGAH. . CIREILSE, M EEE 1A 5 0B e A4
. ARG E 2w et ThREME S U, Mg BEIR R I R G % BT AL

RSk, RIEMGH 6 2 TBCR S HEME BRI TE . (R E 2030 HURIA9EE) BAAHHE 20K
@RS RIR 2 R AR B Al . (@RS FRAE) (T/ASC 02-2021) KA, brEdE IR
[ g FRE R PR RIB D E [ R G S TG 1]. EULTS ST, MRS CHEARAWIRIL, Wik
Wb ARFERRE . MR ] RGBT, PIREIE AT DL BE 5 2 AN D5 T

LRISCHERAE B AR BB E 3 S AR I, AOOESR THAR T R R SEIERE, R T BRI
(75 1A 5 R [2]. R RN G R RGN, A DR R IZ OB AR K e 1B AR R 5 AR R,
SN AR TR S B 0 FH P2 (At B AR o AR OB SCRIZ T 1 5N R i S AT AT, TR R R
BT R EAR E R, R T HEAR RGBT RA, REME TEEEFEAKR,
IR A /5 R AR T B S 155 %
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2. FXHSE

DA $ AR 3 R AT 1 R DG AT 9 36 B M7 Ve B R P A 4 P TR T

TE 792510 77 TH] 53 AR AR 0 RO 9 2 AR AT T R AR 58, SR /R 357, B X &
WL EVETTVE 3] IXFRTTVERENS R L RIS IR BOR K SR Bk ik 4%, BB R S 25 1A
AL G b 57 B0 K MM I, SRR R E L T M DL R A B A A B R 8OCR T AR AE SR
R[4].

N R PR TR AS R, B A M IR N T . B AT 2 R o B Sk R
(0 75 VRN T SCARFZHR I 7 1 o SR T 8 25 7 92 25 B R R B, SCHR 1) A0 350 R A1 B0 17 B ) KRR . 3L
W, Bl S M IE R R B IR S RS SRR RN A 4% B LB 51 S, MRS SCHR TR) 0 51 % R R R RN
WU T ERR[5]. 1% 7712 Re % A 250 7R AR S G (R I G BE S5 AL FR R A2, (R4% Go 51 SCo3 Bl o 2208 5
FES S5, X SCARREE UG BRI A R (6] ] 43 4 W 38 i 43 b7 38 V78 SCER P I LB R
SR X % I AR 0 A, G VR AR R TR, AR T O B iRl R T R, LK 1AV ) PR 1 SOOR R AR g
HIR[7].

b HAATE S BB R R R, ORI 75 O H AR 32 R S 27 1), HAZ O A A TR
TR IR NS IR CA A & 935 15 B LA LDA (Latent Dirichlet Allocation)Jy {82 (M2 3 RS A e )™
ZNH, BRI KEIEG SR B3 R IR E S5 K (8], JAT, %40 LDA B4 T 484
W, AME LA RNV B B R SOl CRRFAS S, 5 30E B 2 R T BB AE AR BUE S L AT R R A R S 1)
RR9]. RERTHE SCHRERE T, BFAGIN T AN AR (W Word2Vec) 5 F @ISR EE 4, @i il i 7 24k
FORORAHIAE ORI, MR AL 3 AR [10]. ST4EK, LL BERT NARE I T 2508 5 A HESh 1
F R H A 1)k — 25 R e . BERTopic 5537 284 i £ 32 FAS B R B VR B 08 SRR HEAT SORY SR 28RN 3= i 42
B, {52 U0 B TAL G vERIPERE 110, SR, 75 T ) & 1 45 HL AT 5 e A AR B Fyk s &
(1 I SCASHS s e P 403 1) TN A B mT R JC VR R A e A IR SR T R, AT 5% T = A il 1
HERTE[12].

MBI A, BoREBRA R EERE TR LR BUFREETIH & — sl 2 IR 50 BT
SRS ORI B FE R B S RTVRIR R, AT RIUHT 131 LRI EH ) 5 S AR N 57l
b, 25 3 RGN SR ANME14]; 1568 10 H 20 5% [ WOt K N S BUR S W) . 8RR 2 1
FABFRA ZIREE (eSS B RGEA), DA AR E R AR 45, URE R 75 R A
Z 1B S YA [15].

ZE LR, HR TR AL 7 b ARSI R T 52 2 AT 10 R A A2 1) SCAR 2 BT i
ik, EEGE BN — BRI ) ZURR A TR B . SR, B AR 2 A T HOR IR I R R 7
FWEFU B, SR T BRI SRR A AL s [FIR,  nfaf ik — B3R TR AR IS AU . 5373 R G L
RS B S BT, D3 N TR0 RN B, AT R R T R AR R 17 [HI[16]6

3. ARERSTTE

B, EET CERREFIFI M) (T/ASC 02-2021) 12 g BEd L MG RAR R, @i B 5k
BRI RS 7 RGRIEREEE, JERH Jieba 73]\ 45 F 1) 3 55 1] A A0 7 VRS 028 J5 10 & R B0
BAT I ESOR PR R JLUR, AE N TARTEIGREE (LAl A i 2 0 SR, S R SR AR SO )
HaiRl; BJa, 12 LDA FERERRL, g B 5% I BEAT 70 FE0 MBOR TR A, 187 v [ e e
TSI BOR F R AL ASCHTFTHEZR WA 1.
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Figure 1. Diagram of research framework

B 1. FRIERE

3.1. ¥EimEMEE

PIHaR Z RS L M B b, & a0 SRR FUOCEERMRI TR . it mEdn i, A3CK
A« Bk - NTASS” Mgia i T 25iEtk: (1) s s AERE R ER LA 2) 5k
EANRERREE B EA LK LR 3) ETREF AR R &AM, TR T RSCAR T HAT S R
HIUE s (4) WL FBRIFEAEAT N LR, ST TR R FRGE . B i A5 B 5. B 0T 78 E R Y
WA AT HERR . JHIL BRI IR, AR BE L A o b e

BRI LSR8 T ARG A th 3OOk, FIT ARG .. A EEQFE LT BE: (1) P
KM Jieba 733 THE, FR45 A @RER ISR, 01w g A7 A TAN e 5104k (2) = AimabEE: 5
NG IRE TR 2245 AR, JFARAE AT 0 75 2 T3 A S WU e % midiial s (3) AR i BiA] i 8 MRS
BUCAR G Ry XM AR IR T s (4) S i B ST A I AR TR 54 i, Ay J 88 T A 7 5 7
R PEHA -

3.2. HARFEFBBNHARE
AT B AR — AR HER I L RSO B 3 72 KRR G, T2 BRI 25 5 b BAn i oK B,
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st 454 BERT (Bidirectional Encoder Representations from Transformers )15 B SRHR B 8 RFIE, FEF
| LightGBM (Light Gradient Boosting Machine) ) 28 #% 5¢ 7> 2R4E 55

T, WO RAT I A TRALFE ) R B SR ST N AR BENUEGE 7 TR R, A
T AT R ABREC S K L oy AER), IR ARSI (A ER T ) e A AR Y mT Ak B R A b
%%, f#H LabelEncoder AT hr2E4mAY

HK, KH BERT BB NRHESRINES , AT L 40 B 00 IR FEVE SURFIESE AN 17] 0 AR T3 43+ ST il
SRR “bert-base-chinese” {E AR AL, ZARAAE G S SR LR, ReA BT SOE L. Kk
S P SCAH N BERT BEAY, HUBLRL ) H 1) [CLS AR 1E A B I BB AS ) S A NN A F-IE LR IR . 1%
B AN E AR E, A8 T URRSEA TS UE R

R, ¥ BERT MY EREU G SCRHIE I B AR AMINRFE, #4720 BB g . RS0/, AN
FLiE A LightGBM £ FEHE T iR MR T/ E N 20 2888 . IZBT BF IR A0R =, WA FENG . HE A skt
PR BRI AT, JUHOE A AL B BERT AR ) iy 4EARFAE[ 18] 4 EUR AR 3% 8:2 (1 LL g BE AL 43 9
SREESMIREE, FEURORK 50 I ORHF & ORI LL (53 Z 40 o AT I SREERHE VI ZR LightGBM 4,
FEENRSE BV HERE, M ERERR. ARIZE. F1 9500 N I FEN 0 I8l DO R B ROR, @it
X SHOIATEAAL, RS HEARIENN R A R P S HEm T . WIZR5ERY LightGBM #E8Y D)L K6t i
AR 4 5 %% (Label Encoder) ¥ 1% 7 51| 4k AR 47 (joblib.dump), {5 St EAREAT 55 BN -

W5, R BN T R R S , Bt RSBl 7 Btk B AR . T 58
JSUT , FR GEN TR (1) S AR ARG (Lo 25 o i 2% 108 2 46 [ JER 06 K8 ) 4 PR ) s i 28 SR i e v, 8 th R 4 i A
(1) Excel X, S8 AN H B AARTAESS .

3.3. LDA =fiER

AR 52 IR P27 43 (LAY B BE A4 S AR 75 AU . LDA 2k ek
SRPER , FOHob AR E T IUEPT A SCRE S0 K AN 6 L, T8 SRS U2 B 50 2 5 R 9 2 19].
Rt BRSO T A 0 A1 BRI 405 o 1A FI 5 5 (Dirichlet) 6 3 45 o % -S04
m S n M o, , 04 RITE, LDA BT FREESE: (1) MUSE o MBS IR S
R RCCR m LRSI 6, .« (2) MBS Multinomial (6, )1, MFEAERIAE o, , Fx R
LB 7, . O) WP 0Tz, AIRORELS TR @, (LAHRM B 58
BHHPRFITET ), BB OB 1E o, [20].

B, SOR LR — AT o, NIRRT BT MR A E], HECETEA A

P(ay|d)=YP(a]z = j)P(z=jld)

Hrlt, P(a|z, = j) FniE o LB FRBE, P(z=j|d)FnE8 ) €308 4 hiE21]. @
AT IR B 2 AW S B, W DAMOREI 21 (Y SO AR S Rl el (i o H SRS - R AT (0)F1 3R - dR)iE
SIA(D ), AT SEI XS B ek = A 25 48 R4 2 408

LDA f 8 FFZ e 2 3 R K, 11 K E AR B S i AV a5 = U o] R . R e B
3 EE,  — R R 28 (Perplexity) Bl 3 i — 01 (Topic Coherence)iEAT VA% 5 ik [22], HFEEH T
Ay B AL R R B () T B 77, HAE BRI R A A A A VR ek T, A —BOE A T UPAL BN
HRR T A RE C— B, AR B AR . B AT ABHCRA) A e v
<R R, el I T T R AT 2 ] () A EAE B (PMI) SR B AL TE SGE BT [23]. THRA AR
y\j:

DOI: 10.12677/5a.2026.154068 28 Gt 5 R


https://doi.org/10.12677/sa.2026.154068

1
Coherence(V) = N;score(vi, v; )
Hrp, VR R ZERN top-N ANREFUASIZR, score &Ik TiHRHE T 1 A1 SRR .

AW B A A ) K ETEE A 2 3 20), 35002524 LDA 8, it S K (EX R
(PP R 2. B, SRR SRR N 3 md DXy e 1 R K R X TR], St b 4h
B AR N T B, 3808 fE G R ORISR 1 5O P K E[22]0 2T bRl K &
I Zrim 26 00 F U, I8 2R Bl 1 A AR AR AT N TRk S 4, AT 58 iR F2 i 32
iV

4. SCIERR
4.1. HEHFWMEE

ARSI 5 B RIR T B S AR BUR TR R 5 T RGUCNIPA) o BB T G E 8RR, F 2
He T HTE w VO AT BE AR i DA RO T B R BCR E B AR B . W TR R IR E O RS A TTE
A E(CN) BB RSOk, DLERUERIF 70 45 v %o 3 ] i B B SRR R R (R IS iR 7 o I [ 25 182 18 5 A
2000 4E 1 A 1 H&E 2025 4£ 12 A 31 H.

NRGERHME R A LR, AU (EBEEFIENFRE) (T/ASC 02-2021) AEER KR, M “fE
FRELR” FI BN R WM R RIP e . fEAR R R, HAURSH T K AL o, TS
I, BAARGFESAFE RN S E . AKBTORRE . BaR FEMe SROGIAET . FAET &S . oot @k
Jiti DA S O BR S 22 A SRR o TERRSUN RA4ERE, W B, AL@EH LMy R, e, A5,
TEd PAEM. BHFES. Ml @M. BT EM. U@, SSE @M.

WA /R A, K CEEOCHE” 5 CAERE RN HATH S, TR ST AND R
MEARRN. HAHERRRNWT: “((EHR. SN BF. B5. BE. IE. 5. A8, Ea.
IhARE. ATBUE. B5eE. SCiors, SLI0 = Ut #E . AR, RiBE. KTV, MR, Hsgki. B
e EIE. AR, SCIE. B, FARIT. LR ERIE. BIE. B, . [ERUE. ST
Y. iEE. AR RGBT 'R BAT. WS, IR, R, BES. REE. WK, BB
FRE RO, SO, JTIRBE. 2T, Biguh. A Mg, ekl VAR, BT WK, AR
Y. BRESL. KBE. KE. B, BSP0) AND (f#EE. OR (BA054%. &AM E. &8k,
AWML B ARG REM) OR (K. AND. HEE. Biki®. PM2.5. PM10. . TVOC) VOCs.
W Bi%). OR (KJi . HWK. (RHK. AND BEEE . B 1545, R 1)) OR (BB . AND,
BN, Pigids) (AR AND. BT, [F)ZEH0K. o, JToRERS)). OR (BIREE. A, ka&. %
Be, kM) OR OEXEE. KA. HIEEFRHE. o6, ME. Wt WUSRE,. ENRE) OR (R
B, BGERE . BUBGRE. PR ERH. GER. (. AND. JBE). BEEZSE). ). NOT (i L. T,
TN .

4.2. BREFEAREIEREE

A SCAEAR RS VPAN AR AE 5 BEA W 70 A b, R R B AR RN 3 s T 030, s =L K.
L. RAEE. EHR R E S ERER N FEE AR W, RSB A S AT AR .
MRIEIZ R R, AN TARENZRE 1750 25, SRR, WS SME, BB 2R EM
H AR, 2R PP S5 R 1.
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Table 1. Evaluation results of automatic annotation model for healthy buildings

# 1. BREFBIREREITEER

precision recall fl-score support

Kl 0.72 0.84 0.78 82

ot 0.91 0.72 0.82 48

I 0.74 0.76 0.75 65

K 0.83 0.86 0.85 57

# 0.69 0.85 0.77 98
accuracy 0.77 350
macro avg 0.78 0.81 0.79 350
weighted avg 0.76 0.81 0.79 350

FEN THREN SRR LA BRI ) 22 70 SRR, S B 3 L R B AR S B AT B 1R e /7 - 8
L0 MR ) 70 485 R AT VAl BURAE S A HE R 2 L 51 1 5 BT 2 s B UR BOY R IR,
KRNI E L R AIEREAR A T LA 52K
4.3. BEREBEARAR IR S EDHIHE

BT BRSO i R L FEATROR IS E, AR R L RIBE A, W 2.
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Figure 2. Distribution map of health building patents in China by category
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BUAKRE, EEEFEOR ZI BRSNS, A FBOR IR LM BOR AR R 5 R TT A7
R FEA . NG, 2SR RBOR TR W T AR, W B SRR
RATHIRZ L. XS5 RERW], TR IRTERE T, BN RS A &R
BORBIBI EZ R T 2T, FIREL. JAEE KRGFEARIHI LT 5 = HBBA

XA ATREAE — R b ek TR RO SR R ML R R Ak . — 71, 2805 R AR
RO N AR R L HLR 2, SR B # R S astal; i, E@EE, IR
I, KRG T N R U, R BBt — AR UM SCEOR B A& 32 2 5 2 (R B AL
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Figure 3. Line chart of air-related topic consistency scores
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B 5. kFEET BN I LE

DOI: 10.12677/5a.2026.154068 32 Gt 5 R


https://doi.org/10.12677/sa.2026.154068

% i

Sl T e
E‘Ef{&ﬂ[\[f H
IR “+Hur7 J\E

H:'Jkgﬁﬁ kzﬁﬂl_,;fmyk)z :

DO ‘ﬂ‘/l'll' 7 _/nﬁ%ﬂ( ME HR*_:‘«_:
muwk ¥%??Eu kc@* %‘1 MW.}HHI Tl
vt REd e 3 KAL E R —

Figure 6. Word cloud of water-related topic
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Table 3. Distribution of water-related technology topics and their TOP 10 keywords
3. KERARERSHEE TOP 10 X217

BAREE TOP 10 417 ¥E
ARKBEETEAR K KB BRI HdE AR B Vaxiin RE FER KRR 2778
BikBrisHA Bk REE  mHE O KMk 7K R ER EE PR 2671
HokRGEEAR &l HKk HKE s T LAER KkE HKEE ®H &k 2683

HokE#OK RS K ok m# KE iEK KE  OKFHEE KR #Hok =P 2725
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Eﬁﬁ‘fﬁwﬁ Wk B WK B4 KE Ed0 BB B4 wo KL 2825

MR = B o) FSCH IR (A 3) AT BAR Y, KRB i B 5L A b i B A e o, A
KPR T ZEH GBI K RGR S KB = KT7 I RTT o K BT IE I AL RS RFE S 73 ik
%iﬂﬁﬁﬁ%ﬁ%iﬁ“?%ﬁﬁ%% R REAKE B SRR . K R GE AR il 2 2 A BAREORIR Y
MEFLRRHEIPIK . #a, SEEREIHK BdE, B804S I R € fK-5 95 e RUK Rk
REANAY) . KBRS A Tl i I8 v a7 VB AR TSR 5 IROK, IFEs MKkl ik
SHEAMMEAR, SEHUKBHRIMEA 57521, U ESEAREBILFAGI o T@RFAK LS. KRG
SRERCR IR BB, 6 1T R NJEEK B HETSOR) A R R KA

MLHMBHERE, BORSTRHEERREE THEART . “K+%7 SIRE S HE3h 7iKEE ., BK
AR KRR GIRT, LA 2 H ad P e . “Hgandnndi 7 W 5o AR dE: B2t 1 MKk
BRI K, R “B” o KA AL 7 &R S RERRO-TE.  (CROBFIFARIE)
5 (EREEFIVFUARAE) KK H . AREGUKIERIA . BOKOK L EPATE R R, XA IS 14
KRG TR S AR ORBE AR, tAEAS K5 £ 2 M B o SE AR HEDAIE 5 @ RE AR T B R Bt SO HEROR . R
Ko AE XK HARS@EFEREAEERT, WK EME T8 20K SN, L8, WiEneRfa s
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