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Research on the Application of 3D Laser Scanning and BIM Technology in Surveying,

Mapping and Archiving of the Historical Building

w2, X

W, R, gk’

PAN Xing, LIU Bin, KOU Mingjing, ZHANG Yu

WA TR (BA) ARAS, H#F 28 912000

Gansu Institute of Building Research (Group) Co., Ltd., Lanzhou 912000, Gansu, China
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Az & A2 A (building information modeling, BIM) 4%
RO BERAFEA S, B AT H L ANL 72
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#2 BIM A, G EAD LRGN R #EH, LF
MARNEGEAN DK ERS AL, %ap, BN ALE
EGHRRERRIH,

KEIW: M AR MeEds; = fH LM BIM
#HAR

Abstract: Combining the high precision and high resolu—
tion of 3D laser scanning technology with the components
and modeling characteristics of the Building Information
Modeling (BIM) technology, and applying it to the sur—
veying, mapping and archiving of historical buildings,
the advantages of the two technologies can be effectively
utilized. Firstly, the 3D geometric information of the his—
torical buildings to be surveyed, mapped and archived is
obtained by 3D laser scanning technology, and the point
cloud model is obtained. Then, the BIM model is built ac—
cording to the dimensional information of the point cloud
model. Finally, the surveying, mapping and archiving of
the historical buildings is realized. The research content

EEEMN: R, &, 8L, D, By RO S
BIM A X, 5, AR, Bh#, W55 =4Ei
JLiHE BIM $0R; BB, B, AL OPh. O
Jr I =HEROHE: KA, B, AR BRSSO
7 R = HEHO L .

aims to provide technical support for the restoration con—
struction, maintenance, monitoring and information ar—
chiving of historical buildings.

Keywords: historical building; surveying, mapping and
archiving; 3D laser scanning; BIM technology
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Optimization Technology for 3D Digital Mining Engineering Drafting Based

on Template Mechanism

FEE
WANG Guofeng

L B &S AT A RN E), Ll 3R 048304

Shanxi Lingchuan Chong'an Sucun Coal Industry Co., Ltd., Jincheng 048304, Shanxi, China
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IALR R34, B AERIRE) 6 SRR 5 LT Y
RIik, FRART LM RR ARG IRERE,
MRERKY, ZHHARXKLT HERE, RST
FEAE, AERIGHESHER AR, AT LT
RHFEBERET S BCTITHHEK LIE.

KR = A BARALE] RH AL

Abstract: In order to improve the efficiency, standardi-
zation and intelligence of 3D digital mining engineering
drafting, this paper uses template mechanism to establish
an automatic drafting system, systematically studies its
architecture design, function division, key technologies
and engineering application paths, and realizes the rapid
generation and standardized expression of complex mine
components through template—driven parametric modeling
and geometric constraint methods. The research results
show that the mechanism effectively optimizes the drafting
process, improves the drafting accuracy, and exhibits good
adaptability and promotion prospects, providing efficient
and feasible technical support for digital modeling of min—
ing engineering.

Keywords: 3D drafting; template mechanism; mining en—
gineering
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The Design of Civil Air Defense Engineering Quality Supervision System
Based on BIM Technology

Fi&oz
WANG Zhigiang

i T R (AF) TAFEYS (BT AR AR B EsE) , 7 @id 226001

Nantong Civil Defense (Civil Air Defense) Project Management Center (Nantong Civil Air Defense Engineering Quality

Supervision Station), Nantong 226001, Jiangsu, China

WE: LFAT BIMBERZITT —RAG IAEREE
BARAG, AARTZA LG RME Adbdst, s#
TARJALE . BIM B AR &R B & LB A6 &
Z3Rp T T R, BIENKIRIE R L8 T e A e,
RIS BIM #A, KA AL TAZR 269 2 @ 55
Fadg ], AN TARE R AF., TANF G005
B, #—FJRAHZEARKRGT R, AE QT
T E R BRREE &,

X BIM #K; AG T4 R hH

Abstract: A civil defense engineering quality supervision
system was designed based on BIM technology, and the
architecture and software design of the system were stud—
ied. The data acquisition and processing layer, BIM model
integration layer, and quality supervision and control layer
were discussed. By testing and verifying the functionality
and performance of the system, we aim to combine BIM
technology to achieve comprehensive supervision and
control of the quality of civil defense engineering, pro—
vide more comprehensive, visual, and efficient supervision
methods for civil defense engineering, and further promote
the future development of the system to adapt to constantly
changing needs and technological development needs.
Keywords: BIM technology; civil defense engineering;
quality supervision

FE 4 ES: TU7I2.3

EEMEST: LB, 9, Bl SPCURIW, B0 ARy TR

S
St B R TR R

UEAEAE,  BEAE AR AT B PR K i, AT
B AR Y B A o B 4R 4 T e R .
GE Y o W B 7 MO T N TR ISR IE %, AR
TAERCRAR. AL BRAE B B B AN 4 T 45 1) Rl
T R EE Pk, SCEAR IR T BIM SR B —3K
AW TR W R 55 . BIM HAR AT AR = 4 )
S B, TR S B S, O o M R
SR T HA . SCEX R G B R AR AL B Z
BIM AU 180 J2 B Jo it B R ol 2 44 J2 U RTH Y
1E55 MINREREAT THESE, HmdtAT T RS,
i PR A RS SR IZ R SR PEREFIDIRE, WIE A
B TRE A4 e B P it — > B A AR T 5%

I ZRigt
BT BIM LA B B TR i i AR 40 EAE RN
K1

| HFBIMBEARK A TR BN RE R

aaa | TR, e
= | [Dwnea | [ woro vl |
= [ Mg, Astite |

[ wwgs | [ woommmmz |
= | mmrsnmz | | swmwsonz |

1 &TF BIM SEARMAGTIEREEE R G SIERE

141



BRI 5 92 B

202541 A H1E 1 A EREE

BT BIM AR B TR0 & B RGHEAR T
A3 MR R RV AR B 4. B ALEE ADXL345 Z 51 0
BT, DHT22 RINBFELRAS: Wi-Fiv LURPIRRp
18 {5 1% %5 PowerEdgeR740 ZR %1, Raspberry Z 51 {1k
ASITE IR %5 HDD 2RI A IR sh a5 . PRt
2R T o O SR A A N SR R B A o T R
HE— 2L s B9A% L, BIM AR iUZHEISOR
H B R AR AL PR R O EAE , TR G 2] BIM R8I,
He e o e BRI ) 2R oK ) BIML AR RUAR BUZ 94
P, FHP AT AFE X — 23R W s o AR (5 8
WeB RN ) TR i

2 Bt
2.1 HIEXRELIEE
B R AT R T BIM $ AR AN TG

W REMIRZ, AT AL BR B 245 Fh 12 248 Al
B A P BN 2 R .

2 HERELERE

B R AR A B2 e AR AR SRR 5 45
LIRS IR TRER & R S5 AR E )
SR YR PE B R R R R BRI, BdlaR R B
AL TAL R AR R AR AL PR 2 18], IR ARG R
FER IR RS, R, R Ak B AR B A TR
P UE. KM RIES—RIERAE, iR B TR
FNRERRAE , ]I, B Ak BRI 2 X E I A TR A R4
WD AR A . A3 B BEAE A AE SSD [
UK SEAEAAEDL R L, IR R RGP BRI
APERE T i I IOk 15 B Wi-Fi Ko 2l £
A K A HU 1) RS A i B B g 5 1 BIME R TR £

142

2
2.2 BIMREERE

BIM #5RUAE il J22 1 50K R [ 558 R A2 A 32 1 52
AP AE A2 BIM CEESME BALED) S Bl
e St 28]l SRR R AR R

(1) 7R e 555 1 D T 2 S s 5 4 1 A B 53 21 BIM
B O FE A5 A 50 5 BIM X 42 11 J 14
AHVCEL, B 07 R H A B A B HE — 20 W 1) A SR A5 4
B AF S 353, o R R L LA 3 0 A B A B v
BIM X 42 J& P =2 i) i B 85, WL HL A5 3 b4 A0 =X

MmH:
()= Y (5~ 3)° (D

K diey) HPRZ BRI RRLRAFIEE; x. y A4
BAE R n NHEREROECR s XLy, AP EEE ST
YERE AR o

AR AR AR A 25 S BIM X 4 @ P[]
(28 [ BE B s AR . el Al oo A (Rl Y 25 5
A% IR R A1 BIM S B B8040 1) i ) Ak~ A [ s ]
TN . A AT

d(ts,tb) = |s — tb| (2)
e d(ts,ib) F A% IR I TR AN BIM A7 B[R] 22 (1]
255 ts A IRERIT IR ; b 24 BIM BRI ]38 .

B SF 8 R, T R3] BIM X4 544 a4
P st () B R I Y S, ORI AL SR B3 o5 3]
BIM BERUAH A, A R (4 s )38 o

(2) BIM W AF L i 4dE 5 BIM AL [ #F1 T
X i) 3 A5 RS e 2, DT B 4 S e T A A )
YERIDLSRE 52 . BIM BRI 3 Fis .

Hdl SRS BIM AL S RO L) 315 1Y)
K. S B L E A, e SR BRI TR
SCRF BT FEACHE SRR A LA L, AT e BT S
FF bk B G LR RSP R D, R ks
H e 5 2 BIM AL, BB G T R R . [,
FI SR EEE b PSS R i AT AR, 78 3D kg
AR AL B A B 5 BIM A RS, [R5 fifi ] Heatmaps 38
B A3 A R R, A BV 0 2y e A R, DLR]
AL B B S ] () A8 o i, 0y I RS i)l ] 34 5
Bl ol oiAk, T PR B ET R R R AR 1k,
P TR0 H AR A
23 BREREMESIE

[t W R 2 AR R T, 5T W R



F&am: FET BIM SR ARG TR & B R4 vi

IR TR BT, 60L& 2K,
BARLBRMT . (D o Wi Ao i H MATLAB
RS MTAE I NumPy B 24T 22 A BN 2 A7 S R4
#i, FFHH FEA A FRICHE T S5 A BROCHY, JHris
WA Z TR A F R DL (2) LA fI AR (]
F GIS AR Al AL b BEA B . SRS HdE.
SR LR BA RS R Al M R S,
PEACESR A A . (3D FE A FIC sk fiH NDT JE
WA b )RR A A, T T ARSI 7 A )
o5 K BT, ARIE A Ak, (R Sy ELA R Y
MRFEL (@) XU BRI : i FMEA i A5 =X
PURRIPEAS T AR S A0 7E R B A=, 2 o 45
R, WO i i T e 0T ) B o A e A
PR R . B2, B T BRI
IR A PR AR RN 1, TR S R [l Rt
SRECHIB T, AR TREI0 E A TR Rl 22 £

3 REMAKIE

ik %
RRIESRE T BIM AR 0 A B TR I R S
EH BT, AT s, T S A ADXL345
B e, EAERE N 2% MIRIEAL G % HDD %
GIAE B IR S A%, Wi-Fiv DUOK RS 5 3% 4%, Dell
PowerEdg £ 1) 1Y IR 55 #5% A1 Raspberry £ 3 1y #x A=0iT
AR SR A, BRIER IR T .
3.2 MKEER

o A bR AR A X LT BIM AR A 7 TR i
HIEB ARG AT N, IR SR, TR
G BT RuEtE. SEREdRnE 1 R,
MR 1A, EEIEGAER 3 XY, REMiBTT

3.1

BFE] S A AR e PR R 6, BT i
SO HE AT ] AR AT FH SR 4.9 19 e feu 1k
P4y, FRIATEX RGO 2 Gom iy B fe . 7E 50808
gk 4 50T, ARG WA CPU R R 99%,
T A 71 28 3 2% /s e (1 CPU IR Ky 98%,
H AT, CPU R RETE 95% Z I, & CPU F|
FH 2R 3 W12 22 G0 A A P S RO 67 28k o il S Bl bk
BT REWIR . B2, REIEAIR R 7k 4
PR TH AT £ 45 e e e ket 0 S R A PR T AR B

5, fe RO B AR YT
4 LEFRIE

T BIM BRI ARG T A B B R S8 TR
B PR 7S SRR AT AR, R T
NGV LF b T TREIH AR A . SCEEIR AT
T T RARGIRM DL, R 58 IR % R G4 2 K
Z I U ST P [ 49 P e 52 R M AR 4 L e P
Mo, fn, XHZRGHAT— RIS, ik
ST ARG T AR B R BRI LA RE . RO
N T R ZFR G R KA, ZAWSRE AT, L
T AN AS A ) TAREF R A AR5 5

& & 0k

AR 2 BIMBE R £ 3T AWK L4269 2 A 41 2 [D] i d b
R K F,2022.

JRIWR TR AR 55 R R E BIMAR B T 69 Be X 5056 Tid 4242 &5
&R TR & 454 H,2022,38(4):128-134.

SEAA RE, R AR T 545 B GBIMAE A LT E L
Jr ik [J]. 438 AR 3%, 2023,67(6):60-65.

BT, R R AT AT TAZ K FBIMB R 6926 F 5 18] & &
84 3 7y R[] 55 £,2023,38(7):4-8.

FF R ZBIMBERAEAG R T Eid + o2 AP B #ixE 48
1£.,2023(6):78-82.

*1 OKEBIE
Experimental condition Running time/s Memory usage/GB CPU utilization rate System stability score
Data load 1 120 8.5 95% 4.5
Data load 2 180 10.2 96% 4.8
Data load 3 90 9.9 98% 4.9
Data load 4 150 8.9 99% 4.0
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