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Intelligent application of BIM + AR & 3D scanning in rail transit
WAN Weiming, HE Yuelei, LIAN Xiye, JI Jie, QI Liufei, ZHAO Junkang
(School of Urban Rail Transit, Shanghai University of Engineering and Technology, Shanghai 201620, China)
[ Abstract] With the rapid development of rail transit industry, the complexity of its projects is increasing day by day. The rail
transit industry contains a large number of professional components, which cause great troubles to modelers without professional
background. After the establishment of the model, the inefficient application of the model also becomes the pain point of BIM
application. This study relies on the advantages of BIM in the full life cycle and forms a " BIM+" architecture based on cutting—edge
technologies such as 3D scanning and augmented reality ( AR). After scanning the complex orbit structure with 3D scanning
technology, the point cloud data can be obtained and the model can be built through the point cloud data, which not only speeds up
the modeling efficiency, but also greatly improves the accuracy of the model. With the help of AR technology, the virtual 3D model
constructed is combined with the real scene, and the model is appended with full life cycle information. It can realize the real-time
correlation of the data of the whole life cycle of rail transit, multi-way retrieval of information, modular maintenance guidance and
so on. It improves the way of information transmission in intelligent construction, lays a foundation for intelligent management, and

promotes the information and digital development of railway station reconstruction and expansion project.
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Tab. 1 Point cloud optimization comparison table

AR Ak E AL E 7t
oK 214 385 26 537 87.62%
REH 215 596 22 003 89.79%
= fAmE 411 008 35 431 91.38%

2.2 ZHRBEIRET

T B AL B AR 0 0 2 B 0 SRR A =X
5l AUTODESK #5440 LA ) DWG 3L (]
IR 3D—max 47 SCIFAE X BFEHR) |

WAL T LK DWG SCF B9 0 208 /b 78.
86% . ¥ DWG A Revit W1, 75 A 4 3 B v il )
FFH B A X 8 2 A7 4380 8RBT, 38 5 1% 07 20T i
P4 LA™ FE 0 T AT IR AR A

R 1 0 A A R B BBURRAIE it St P A Tk
FE RlE 25 0B YIS A T S 2 B, R
TE U — AR RS i 6 80, DT AR 4l B Y g AN [
TR HRORF G by A AR X, 5 80 B A S b

WLEE B N R A R o B — 2P i 535 | il g 2L
ALl IR, AR ST i &, 045 & 3T B4R
A REH SR A PF ) N BB A5 B, 58 U A5 2 5]
R IR R, Fr e i PSS U, A
=R

B 1 R =M

Fig. 1 Triangular mesh of components before optimization

B2 fRUEEEE =M%

Fig. 2 Triangular mesh of components after optimization
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Fig. 3 DWG file size comparison before and after optimization
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Fig. 4 Select feature points to draw component outlines

3 BIM 5 AR i RHI#HRFARF
3.1 3h%&in APP K TTE

1 BIM HARF AR o ARFALE G I & 8 4 i
APP | SEJT b oK B 3 5 R i 0037 St AT AR B A
Al 38 3k T B L R B4R Sk 2R A 7 3 e 0 DA K A 3
B, NI 400 A% — R AR 700 38 3 T ML 19 ok B A 7
B, HEARNI R i,



5 4 1]

TR, % BIM+AR& —#EHiAe Pl 2238 v S Ziz H 157

(1) 38 3 = ZE 485 19 15 2 S0 A R Y BIM AR
AL IFES AR R B PEE B S M T R AL A
FEBIRHEST 58 2 J5 S B FBX %2,

(2) 7E Unity3D # 3 A Vuforia AR 14,
FEHE T 1 FBX A% XS5 A S Unity3D b,

FER A i AR G B S 4R A il G A BN R
A% B 2y APP SCIE B SCF 22 26 28 4L , i act
FHUBRAG L R T R, (0 5 HUL i 5005 B
BB RAEFHL,

B 5 tMae4mmnEE
Fig. 5 Live shot of the component
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Fig. 6 Component model based on 3D scan
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Fig . 7 AR technology working principle
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Fig. 8 Three—dimensional scene roaming
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Fig. 9 AR disassembly simulation module
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Fig. 10 AR information display module
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