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Abstract: The research is aimed at key characteristics of City Information Model (CIM) on level and classification.
CIM could provide multi-scale 3D data base and scientific decision support for city planning, construction, management and
operation, which becomes a part of 14th five - year national economic and social development planning in China. CIM has
the complex characteristics of multi-scale, multi-specialty and multi-industry cross-integration, which is difficult to guide the
integrated application and sharing information of models. The establishment of a unified levels and classification of
CIM will effectively improve the situation. By comparing and analyzing the existing standard systems of City
three-dimensional model, CityGML classification and Building information model (BIM), comprehensive concept and
levels of CIM are deeply explored. This paper proposed a gradually refined levels of CIM from Ist to 7%, which includes

terrain surface model, frame model, standard model, fine model, functional level model, component-level model, and
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part-level model. The content, feature and precision of seven-level models were described and preliminarily verified.

Based on BIM classification, this paper used faceted classification method to define and expand CIM classification.,

including the five dimensions of result, process, resource, character and application. This research explored the levels and

classification characteristics of CIM, which contribute to the creation, procedure, display, sharing and application of CIM.

Keywords: city information model; levels of CIM; classification of CIM; building information model; geographic

information system

MR, WTE BB (city information model,
CIM)ZE [ N T B B 2 B IR T s e s, 2
B BURF AL M G e B2 SRYEATAR] . CIM 72 Y
HEAE TR B, MRER 5 ERIEER B2
w1 MR 4 5 R 2 S V038 O T 45 B BE 2R (CTM)
R G HAR SN (2020 4 9 A AT KA, CIM
& LLE S {5 BB (building information model,
BIM) . b # /F B R 4 (geographic information
system, GIS). #JB M (internet of things, ToT)ZHiA
NEEAL, BEAWTH B EAESN P RER
KRR 2 Y % REAR BRI EA A T A 28, 4
R =Y A T E B NLSR G, fERIX
JAFFPHR RS, CIM ERIADPRE, AFEE
WS, WRIEZE, BRI 515 8008, BdEms
TARAE, RHOGHRT )AL 52 AN A A AT TR
Z5H. EA CIM HBUFSI SIFE, (£ 5 R0
ZERBHS 2018 FESE KM JE TS JbsIR TR
Oy HEZEFTIX . FEAIN “iz 35BS Y (BIM)
BEAT TAEI0H & & & {5 B (CIM) - &
7 I, R JiHEE CIM fEIRE 1) R R X
L 55 F AT IR 718, EME 4P cIM
FERHAR AT /3 IR, TR T 5201 CIM s
Vo, BE A SEB NI s Wit DA 2o X R
BBIM & HF- 6 10 H 9 #r 2R A 5 CIM ik
177 B YRS CIM R R, A
457 CIM I FZR A7 I MECR LI &, FF4A
T BTN s P07 ZEP LR R T R AR P R R
XOABIRE L 7T CIM R I R ;. R
P RIARAEEAC6 HE T CIM+GIS FITRE HE SR a5
A JR EAE AT TR

CIM A (5 B U g@esifs 500 s
UL g, WECE R o pp s
LAT . A SO M AT, A ik
RPN LA ) 2 5 S B S M DU
T X RITEAENF L R G T AEERCR 72
i, XEERELHEAGML RGP AR RE,
MAHEFESIRTH CIM P&, 75 EX &K

BRI MRS N R, ) AR AR
Rt PRSI ES, BUERRHEES. =2
R BEAMTJEE R R Y, HdEE W,
s AR A AN A, HE R CIM 32K 0%
WFFE AL TR R BL. I Gl 5 BRI (CIM) 3
P AR SN MBI REMERE T 24 &
CIM 58 % 7T M A EG 551 CIM ooy 2, M\
B IX AR BURE 240 f FE 4 H “BIMI1 % BIM6”,

CIM ¥ K [ GIS. BIM. Il =4Efif & (94
AT ST 43 2 3 FAnifE . W1 GB/T 13923 #ilE 1
SERE RS R E R K S5, GB/T 35634 Ml
SE T B B B 90 4 % 45 2% ) B 1 T 4 9 2R R
SRR, GBIT 35648 $liE 1 HbER (3 04 5
14325 5aminE T, 1SO 12006 & GB/T 51269
FE T BIM 403 Je g2, GB/T 51301 #5E T
BIM 7 ()P0 R 40 5 3 2121, CIIIT 157 M 7
BT =GR 325 J o 24127, GBIT 4754 MlE T
R AT 2B, A o@Ed s sgs ik
R RFRER S HSL B, 46T E X RIE
W, XA T CIM 235025, iX & CIM g
L LB, L EROHE, W2 CIM B [E R Y
Fent, XTHESHIRE CIM kK EE & EER Y.

1 CIM 3R LR KL

ARSI T CIM 8 V)75 B e i )@, 41
mEA S E bR, BERRATIRE 1), SE51ES5%
F1 BYhE

Table 1 Reference standards

PRt FRAEA4 R

ISO 12006 IFD (International Framework for Dictionaries)
GB/T 13923 FEAH I E BT RN RS R
GB/T 35634 AR S5 H T Hb P B R B R
GB/T 35648 H A B A S Y T

GB/T 4754 RATATIor K
GB/T 51269 HHUE BB AN b
GB/T 51301 PSRNy R A ML N 2

CII/T 157 T = A AR

G2 FRAER R (2017 BT RR) )
HAR BRI (s, k.
FH3&ET ) P 2 e GRIT))




6

oK, A SRR SR (CIM) 7 o 25T 997

il CIM AR SGARAERIVE, I (5 S A I T 20 2
KPR E, WiEH CIM %R IHEL, &5
BAEERHRE . TRBLEWE 1R,

FHIC BT g s
CLWAE i b
HERVETR
— I T A SR
At ATl (CIMYA sy 2emse | | Hied
SOy il
H
s B
BEES
e
B fiek
Ll gk
A
B 1 HREEE
Fig.1 Technology roadmap

2 CIM 734%

g A BRI R 2R, 256 A B9 SCRRER I,
CIM 27 GIS A1 BIM [f 5L | & i ok (1524,
H GIS ®4& &SNS 5 G B MERIN
A EE, M CIM 4RI LU GIS A1 BIM2 J5 T
KEE.

I T = R AT e 68 i (1) ) A St AT R
T EP, 2010 FEIREAE B A 2 8 B L AT 1
AT = e BERORITE ) PPRK 4ok i = 4 7 3¢
IR~ 4 )24, LOD1~LOD4 2% B # Lt
FI RGBT G K, AR B EROR TR B, AR
PLIZE MRS 4, 0] 25 T b T 57 44 3% T R0 S 4k = 4

MEZEIRIL . 2018 4F (EEHUE BRI 1T A5
#E) POLK BIM BRSSPSR N 4 4L,
LOD1.0~LOD4.0 # AW kG4, H o H 2% BIM
(LOD1.0)AFIH 75l H 8l )5 @ 55 2., 2
T BRSO TR R LT R IA s ThRE
BIM 7K %k 56 % D e (AL B s ()45 5., nRIA &
SR X, MU T EAY 5 E 55 7 G
JEIR s A2 BIM AR 8 5 — B R BC A B 45 2
ARG 20 Rk R SR B S AR R GRS BIM
(LOG4.0) 75 %5 M 8 T A4 e 1 5807 i 1R 26 1k 2241 B
R EMAEE . DENG PR PE40 20 M bL T
CityGML 5 BIM 1534 IFC X % K il EIRFAE
FRE H WAT N G SRR AE, WK = 4R 4 A%
% BIM FEHEE 4 MEALEHYE CityGMLS 774
BATER AN, BARSH MR A BN, (HE
I AT L 2 AR AR N R 2R

PR I A A [F) % 3 BT R I ARR A, 45
B O RUBE S AL, 3 T = 4 5 2R f R 4t A Y
1T F I YR B R IR F AR (R ) I = 4 A 22 %
T, SE4kBIHK BIM ZIRER, WG
YA 5T H 2% BIM A TR E— AN 2R 56
WITTERL 7 ¢ CIM BiAL, HAFE WK 3.

CIM BRI N R AR AL . HESEARAY | FR A
B OREHNREAL. THRe MR . MR . A
R 7 g%, .

(1) 1 A I AR S AT 5 A JE AR 6 30 1 vy
FEAE R = 4TS, TR GIS s A 5l

(2) 2 FAAY I R IE S A = Y HE SRR T (1 2
BB, S2fRil KR F 10 m (35 10 m) S 44k 2 A,
RIUNTERMSERN “EB7, v]R A UR & A1

£2 WH=4EE, CityGML 1 BIM 24Xttt
Table 2 LOD comparison of three-dimensional city model, CityGML and BIM

o - e T I ) . BIM A& 41 &
i R 7 2 Y RNV Y B
L MDY, PSS s St LODI LoDO
(VR
SR = 4 ST A HE S AR KE B (P LOD2
2 SRS, MRS i) LoDI
3 R R, WS R, HRE . R (gggé) LoD2
, EESEUEEROEART, MESREE, mENET, 4% LOD4 o LODLO
. (R (5L H % BIM)
o EEOEMBSERE, MR R A, RS . LOD2.0
i, WA . TR SN U R 0 T T (ShAEZ BIM)
o PR, MELSTOPRCN . B H A LOD3.0
TR SRIEEERE TR 75 R 16 TLAR 2R IA 4 FE A (KyfE 4% BIM)
L TR RO R S I, RO LOD4.0

PR o0 T S e B IR R B LT R A

(2% BIM)




998 A H IR BRI 2021 4F
#3 CIM 5%
Table 3 LOD of CIM
T BT ENE BRI B TR PRIERT
R THIX. . KR DEM 1 DOM & il Siz44 s
N N EE[Z
U g RRK. oas%  gesksemsoggs L1000 -
L, MR B OKRL RS SBSHERMETCEL 115000~
pm Sy ), ARG 110000 .
>
B KR EEL Sk SdeliEN. AhEE .
3 I;; e, BT aewmk s L0
. KBS '
W KRl BESUSN  SCAKSHEAENL. AT
4 K4 PN EESit R =t (AN ML), wEs LT 15008
BOH Aomi. WA RETHSHHE. SUH Gl NI
L B S OB
WAL W, WA ARG, DR
B B, WFAE SRR, G4
THEeY G1~QG2,
R mmmwcewme s baes s 00
HRGIFRRIS KRG R. AREM
4 B, tERER R P
o e s RIS,
S B TR i ki LR
Mg . MR 9o, B A A G2~G3,
B mobiesk gotys AR, mEERR L,
i %SRBI
Ftt B 2R
T T T
. W, ERE
5 ‘ﬁf RAR . men s
FL B WTAERSER R R EG T T4 G3~G4,
B WX MR 5 N3~N4

HpwEl

Be(F 4, & EgfE
IR TER

PR R AR T A AR

(3) 3 WA R RIATAR = SEHELL . PAMERTH
PIFRAERIAY, SEARIAK KT 2 m (7 2 m)SI4H 10
B, AR HBOGTEIE R G A R 2 A T
U A

(4) 4 FBAURRIE SR =YEHERL . NAPRTH
TR AR Y, SERiB KR T 0.5 m(F 0.5 m)
RIANAL AR, PR FARHE R . WOL L5 T K
HAA R,

(5) 5 BRIl /A2 32 B PN 25 23 () o5 67

a3 X2 T K0 LA RS B2 (ThRe ), X Bk S5
R LS G1~G2 2%, RN M WiaKR
F 0.05 m(% 0.05 m) N4 LA, AR A BIM. i
RHR RS A0 T8 1855 77 A A 1B

(6) 6 ZAs AL I B R 3 BN 25 HE A
T2 RNG SRS AR 0 75 SR B UARDRS BE (R 2, %
. BIM JUTHS E G2~G3 2, 1 ™ M £5 4 K ok
F0.02 m (% 0.02 m)M4HLEEAE, TR BIM.
WOLTE B AN T2 % 07 SR A 2 st

(7) 7 SAE T I 5 A A TR 3 Py 2% v s Y



6

oK, A SRR SR (CIM) 7 o 25T 999

JEon . PR ERE L N T A S R R R T
KB TUART RS B (A2, X6t B2 BIM L[4 FE G3~G4
e, R M LMK KT 0.01 m (5 0.01 m) 4
A, AR BIM AN T2 25 07 Q4L & d st
CIM 1ERNHT MM, ¥ K il k) e s 47
B 5, # CIM JZIREH & —E %I
BERT B 5 IAAAT M = R B R R R B, IR
PWIA FEA TR, AR CIM 72 &AT 2l
R Bk, ®ACHWHT =445 BIM 74
Jr &I 7 % CIM, H CIM1~4 2453 75 B
W = 4ERE ) LOD 1 AR B Y  LOD2 J& Al A 7Y |
LOD3 Fr#ERTL . LOD4 FEAIBA, CIM4~T 25>
B R BIM 1) LOD1.0 I H 28 8 #.51. LOD2.0
I BE 2 B B G . LOD3.0 A4 1F AR AU B
LOD4.0 EAF A BT, Fefedt AR fl G
PR CIM AR, (FF CIM LM H .

3 CIM &%

MR FETT S, BIM A2 CIM 140 M 8.6,
. WEL BN KR EAREERD BIM 4
Arittk, AT B ORHE, iR R T 3 )
1) CIM. H#l, EPEAhT BIM 43 K0 L5 R 5
2 A1 202T21 e R D71 T BIM &R ST AE
Kt Ky R %A% 1SO 12006-2"5% X T BIM 1
BARUHESE, JFR25H BIM K510, R E%
WH A G S — RS E AR g2l
FEDL R g i ¥R YE s 35 [E Omniclass 5 Uniclass N H
MEREEMPERFELAR, —HWXHAE S
Kk TREBEWEEMERNEDERNZ N,
TEA5 48 BE N R 26 0 RIE W S He B IR o il I
TZ WA X R e a AR X iE N
7, f TRALThRE . il TR, Dheg. B
R @R ICR). TESR., = Bre.
% R, At TR GE8. Wi, 8
Ve kAT 0 250, IRE E AR (B HE B
RIpRANGRIL ) PONAE 1SO12006-2 JyFEfit AT T
e, MWEWRCER. . . B4R
Xf BIM HEAT 73285 SCRR[2918H % K B AR 53 2K 4
iR HBURAE B KR TR K, da5H 7T/KHE
THREA A L o R 5T 0 K Ry BT
AAE IR BIM AR#ER 7 83800 F, FER CIM
TR R S E R R g, DAY R
JLEEX CIM R I 2r 5T R, B8 R

HERE. BRI, RRMEFINIE S OK4ERE. HA R
FRIZIRe Y WA B . HIRE
BN RS ERA M. BIM tR. TIE
BRI N T Moy, 1T 6 Rl GB/T 51269
P AL0.1~A.0.6 7335, BIR N A2 GB/T 13923
M CII 157 4328 R AHE TEERIEN . 17
N Bk, RAETT 4 Ry, w3 MElH
GB/T 51269 [ff5t A.0.7~A.0.9 733, R&ETHT RS %
CIMZEAR R R D TR AREET ™MW HRME.
TH. EE 4 43k, 51H GB/T 51269 Fffsx
A.0.10~A.0.13 7038; FRPEQFEMET. B, i
KA 3 Fhark, | 2 FElH GB/T 51269 s
A.0.14~A.0.15 7335, FHHRTY 5] F B SR B €
7 TR AT R FH o R R i o 2R R e (K
7)) I b RS s R EEEAT I 1 Fha 3k,
51 GB/T 4754 MIERAEFFATI 0 Kt HAik
SR 2 Fis.

CIM (4> KA ER ST E FhrdE (5 B4
R FN G i P A TR U AN J7 7Y GB/T 7027 HIRRE
N ARIE TP REPE Sl M AN 5 S A A R 0k
TR, YRS EE, MhRMER O HE R
AL LR FF AL

PL b CIM 202 A G0 N e

(1) "l BIM ¥4, RILH SR, BIM 4
RORKREEHATEN - EERR, HAF T
BAEFAEGY: AESHRWEY, BaRET
FA B BRI A i TR, L nT AR AR 22 A0 B F o
CIM [ 75 BIM {5 &, XA GIS # 1oT &5
HABE R . A5 287E BIM 3l BT 78, &
RAEFE LTI T R, AR R o L R T R Y
BRIy Z%, HERE R4 R opnsl R 7, Rk
Iy RYERE OB F Hh 2R 2 IR 4 R RE TR 4 T
1 BIM OV RS, ) m gk, R Y R
T CIMEREAZE. BILTHA SR,

Q) ZHENKMIE, BHIGELIM. CIM T
PIHE BE S M), 4R, AT R T
W& P BN S SR, BA 2R, 2848,
LRGN 2RISR Y, KB RE, 24
fE. 22X FBHBIEMEE R, BENEEE,
B — YL FE (1) 7 F AR TV /2 CIML SI2 B B FH 1 75
Ko ACMECE . BEFE. B RN £ Fh
YEEEXT CIM HEAT 5325, 78 5 YU I e N 45 50 m 4 1
BRFE CIM RN, 1 5 THLSE {5 B8 #
HILERIA .



1000 FET IR SR 2021 4
1 i 1
| 1%
o % )
A NES AP L 4
iE it H N4 41 | T
|2 Wl (B Bl e
I E w| B % &
Z |z
CINE] L L
1 L 1
i1 . B
% x| o All: | % i
& fis] |2 T Z15 £5
i Hl | i || é
) 0 H
B2 CIM43HE
Fig. 2 Classification of CIM
. digital twin city and city information modeling (CIM)--take the
4 gﬁ ?E IE' BIM management platform project of Xiongan new area

CIM W T&EEER. Wi, RS,
T IR 5 RN 25 1) R 5 oK, DA Bk T R R A s
B A AR SRR SR AR G 2 R ME, K
SRR T BRI B AE S E ) E
RIHE, RXECHBHT =4, CityGML K&
BIM 43 2% it L i 58 36t -, $2H T CIM bR
TR 1) T2 At 2 A TR SR R A () oy R T v, R 2
THIPEAE, (RAE & BRI B 5 58 0E A £F
e KR T RAIAR S FIER CIM 727 % X
S5y, WEUR. 3R, B, AN 5 K
YeRERRTT T o3 Aoy KB, F— P4 nas 5
H GIS FHIRLOR Y RmiD i 5 A sh# ik,
AN CIM Rt & 58BN T, CIM AL =
NEFHHET Fe CIM 43 4 53 KAn AL SR (L35 B o

SEHL (References)

(1] R, BHE, Z=3k. i 33 [ 40 2 S i A CIM LAk
IR ], @B RN, 2020(18): 9-12.
WANG K, YANG L Z, JI J. Cognition and consideration on
promoting smart city and CIM in China at the new era[J].
Construction Science and Technology, 2020(18): 9-12 (in
Chinese).

[21  E8E, 45, AL CIM 23 S0 B BT 90 5 S0 (D).
T HAR 58 TR, 2020(3): 172-173.
WANG M X, HE H G, LIN H. Research and practice of CIM
spatiotemporal database[J]. Electronic Technology & Software
Engineering, 2020(3): 172-173 (in Chinese).

3] #idE, WIRZE, 6RI538, 5. B 2R Al 5 30T 5 B
(CIM) BH— U223 X LRI BIM B S 50 H A H5I[].
WL di, 2021(2): 34-37.
YANG T, YANG B J, BAO Q Z, et al. The speculation of

[10]

[11]

planning and construction as an example[J]. Urban and Rural
Construction, 2021(2): 34-37(in Chinese).

VEEH, REZE, MHH, 2. CIM MRsRI]. EARERT
A5 BHA, 2020, 12(3): 1-7.

XU Z, WU Y Y, HAO X T, et al. Overview of research on
CIM[J]. Journal of Information Technology in Civil
Engineering and Architecture, 2020, 12(3): 1-7 (in Chinese).
INVEZE. BT CIM K8 BT R — LA i 5Tl my
T IR 4 v s X A (0], T AR R BRI AT (B T RR),
2018(26): 172.

SUN H J. Study on the Construction of smart city system based
on CIM: a case study of the centralized exhibition area in the
southern new town of nanjing[J]. Urban Construction Theory
Research (Electronic Edition), 2018(26): 172 (in Chinese).
RO BE, MERZS. T CIM+GIS MR H W 4R b A 5 A J
HOEREFL]. MBS EAE R, 2019, 17(9): 76-79.

WU L X, LIN Y J. Research on distribution network topology
modeling and layout algorithm based on CIM+GIS[J].
Geospatial Information, 2019, 17(9): 76-79 (in Chinese).

T, FRUEIR, LB 3DMAX fE CIM V- & TP R 6 3
NABEFL[T]. BHEHARAIH, 2020(34): 91-93.

HUANG J, GUO Y Q, CHAI L X. Application research of
3DMAX data governance in CIM platform[J]. Science and
Technology Innovation, 2020(34): 91-93 (in Chinese).
AR, BIM. CIM 53 diuNE D] +EE R,
2019(2): 39.

SUN J X. BIM CIM and urban paradigm change[J]. China
Informatization, 2019(2): 39(in Chinese).

MR, A BIM ] CIM: #RZEE S 2 s, i
8 TH%, 2019, 38(35): 30-31.

SUN Y Y. From BIM to CIM: exploring a new model of smart
city construction[J]. Value Engineering, 2019, 38(35): 30-31
(in Chinese).

FKEEI. BIM 5 GIS #dls i & 77 LB 7T [D]. KF: KELRE
P, 2019.

ZHANG J Q. Research on data fusion method of BIM and
GIS[D]. Changchun: Changchun Institute of Technology, 2019
(in Chinese).

ZEEE. CIM V& 288 N Bl i B0 R Bodhs 2 4 5 B H o



6

Tkt

o A T ST (CIM) 73 250 5T

1001

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

%¢ [EB/OL]. [2021-03-28]. http://cpfd.cnki.com.cn/Article/
CPFDTOTAL-XDCH202012002006.htm.
LI J. Research on modeling and application of urban planning

data based on CIM platform[EB/OL]. [2021-03-28]. http://cpfd.

cnki.com.cn/Article/ CPFDTOTAL-XDCH202012002006.htm
(in Chinese).

AL FET CIM 3 il S R B
ZiEAE EAL, 2021(1): 113-115.

GAO Y. Intelligent traffic and intelligent road perception
system based on CIM[J]. China ITS Journal, 2021(1): 113-115
(in Chinese).

MITYAGIN S, YAKIMUK I, RUDIKOWA L, et al. City
information modeling: the system approach for formation
requirement in spatial development[J]. Procedia Computer
Science, 2020, 178: 134-144.

WkFE. BT E BB (CIM) IR B X 45 A E B &
FeHBAFD]. bt AERUERHINAE, 2017,

GENG D. The research and design of smart park integrated

BREE AR D]

management platform based on city information modeling
(CIM)[D]. Beijing: Beijing University of Civil Engineering
and Architecture, 2017 (in Chinese).

SHME. mE AL IR T S B AL & & T 5 B [EB/OLY.
[2021-03-09].  http://cpfd.cnki.com.cn/Article/CPFDTOTAL-
XDCH202012002027.htm.

WU L W. Design and application of Nanjing city information
model platform[EB/OL]. [2021-03-09]. http://cpfd.cnki.com.
cn/Article/CPFDTOTAL-XDCH202012002027.htm (in Chinese).

th e N RIERN [ [ 2% i M R e fer % 8 RS, GBJ/T 13923
FERl A BB R R 59 AS[S], 2016.

General Administration of Quality Supervision, Inspection and
Quarantine of the People’s Republic of China. GB/T 13923
Specifications for data classification and codes of fundamental
geographic information[S], 2016 (in Chinese).

rhe N RILRT [ [ 5057 B B R Ik SR, B B S bw
HEACE B gy, A LIRSS LTI R TL A Bl BUVE GB/T
35634-2017[S]. dbxut: FEFRAE AR, 2017.

General Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China, Standardization
Administration of China. Tile data specification of electronic
map for public service GB/T 35634-2017[S].
Standards Press of China, 2017 (in Chinese).

rhe N RSR[50 B I B R I A SR, o B SR
WAL R R 2. MRS BB S>3 5 D GB/T 35648-
2017[S]. Jbxt: oo E bR AL, 2017.

General Administration of Quality Supervision, Inspection and

Beijing:

Quarantine of the People’s Republic of China, Standardization
of China.
Classification and coding of geographic information points of
interest. GB/T 35648-2017[S]. Beijing: Standards Press of
China, 2017 (in Chinese).

International Organization for Standardization. ISO 12006-2

Administration of the People’s Republic

Building construction-organization of information about
construction works-Part 2: framework for classification[S],
2015.

rhee N RN E A 55 A 2 d e, e AR E E X
BRI BRI SR B HUE B gy GB/T
15269-2017[S], 2017.

Ministry of Housing and Urban-Rural Development of the

(21]

[22]

(23]

[24]

[25]

[26]

(27]

[29]

People’s Republic of China, General Administration of Quality
Supervision, Inspection and Quarantine of the People’s
Republic of China. Standard for classification and coding of
building information model GB/T 15269-2017[S], 2017.

o N RILAT 3 5 A 2 R ES, T ST I e R A
Jei. BEHUE BB A A RR i GB/T 51301-2018[S]. dbEL:
o [ e SR o AR AL, 2018.

Ministry of Housing and Urban-Rural Development of the
People's Republic of China, General Administration for Market
Regulation. Standard for design delivery of building
information modeling GB/T 51301-2018[S]. Beijing: China
Architecture & Building Press, 2018 (in Chinese).

Hh A N R B (3 5 A 2 @ IES. T = 4 AR BOR B
5 CJI/T 157-2010[S]. Abmt S Toll Attt 2011.

Ministry of Housing and Urban-Rural Development of the
People's Republic of China. Technical code for three
dimensional city modeling CJJ/T 157-2010[S]. Beijing: China
Architecture & Building Press, 2011 (in Chinese).

ohA LA [ [ 55 R R R g SR, o [ [ bR
HEHEHEZ NS, BREFITISZE GB/T 4754-2017[S].
%R:¢lﬁ@ﬁmﬁjm1

General Administration of Quality Supervision, Inspection and
Quarantine of the People's Republic of China, Standardization
Administration of the People's Republic of China. Industrial
classification for national economic activities. GB/T
4754-2017[S]. Beijing: Standards Press of China, 2017 (in
Chinese).

XU X, DING LY, LUO H B, et al. From building information
modeling to city information modeling[J]. Journal of
Information Technology in Construction, 2014, 19: 292-307.
IR . T Ta] PR m MR PR 3l T = A5 0 il 4 B 5 A 1
BEF[D]. Kib: HEBIRHECRE, 2017.

LIU T Y. Research on urban 3D model management and
organization for rapid visualization[D]. Changsha: National
University of Defense Technology, 2017 (in Chinese).

DENG Y C, CHENG J C P, ANUMBA C. Mapping between
BIM and 3D GIS in different levels of detail using schema
mediation and instance
Construction, 2016, 67: 1-21.
FEWF, BAD, EERK, &

comparison[J]. Automation in
RS R R % BIM 225
Ih B8 4 25 4 i K% 4% 4R M [EB/OL]. [2021-02-25]. http://cpfd.
cnki.com.cn/Article/CPFDTOTAL-XDCH202012002010.htm.
WANG Y P, CHI' Y ZH, WANG F R, et al Application of BIM
in building function classification and coding[EB/OL].
[2021-02-25]. http://cpfd. cnki.com.cn/Article/CPFDTOTAL-
XDCH202012002010.htm. (in Chinese).

Frit. $13E BIM bidE SHORBUR[M]. A6
Tl th Ftt, 2018.

LI Y G. BIM standards and technology policy in China, US
and UK[M]. Beijing: China Building Industry Press, 2018 (in
Chinese).

TKREMR, EHTER, MR, 45 T 4 AR A K L AR
B RmIDAT )], TREEE A, 2017, 31(4): 131-136.
ZHANG Z W, WANG H W, LIN J R, et al. Information
classification

[ 2 5

system for lifecycle management of
hydroelectric projects[J]. Journal of Engineering Management,

2017, 31(4): 131-136 (in Chinese).



