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TERUE R = BIATE55 D U B TR
JERI Iy Ayl i I [3 x 3 x 3 ] B AU T A
BRI x 1 x 1] SRR EE S, H A AE
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2 W p, WAHR [a, ,B,,r,] 5/ 5(2)

3 WAL p, MIRESS [1,,w,,h,] ;/3K(4)
4. end for
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6. forp,, p, € P'do
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8 FAXIOL BT F, — (fi]5 /R (5) .(6)
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10. end for
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17. end if
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S SR NS (= RARE ] KUV 1l e o B el 5]

TN ELUE S B8 55, TR BB 240 5 I 22
W& z A B IE S S /R g B s, B
FRPUEL I —Fh ] AL 7 s (H S A Pl 1y i
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BRI

(D AES B P RBENLE R 3 ALy S
WA o, 5N

Ax + By + Cz + D =0 9)
Hp A B .C.D J& 3D [ e i o S
Xy 2 TR AR RN A

(R E P A S B o BFEE 40
FEES/NT BIE d AN BB EES In,
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(3) EAETE (1) FI(2) , W T N BB Fif
T FE RN R Fe LA ; 1 R 15 AR RR AR 4]
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Bik2 YUE PR E A
BN SSHE L eRVVRBES S P, FIETE W R
H; 1B B d; 08 =B 0e B &,
Wi FEESYOLE
1. AR
Iy = ax® +bx +c«fit(P*:(x, y));
2. PR IRRTEREL v
vi=y+W,y =y-W,y =y +H, y, =y, +H;

3. for p,, p, € Pdo
4. if p, € V then
P —p,; /) ¥ p, METEKBN S P

——— e T
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end if

. Tﬂ%?ﬁa%ﬁt(Ps;(x, y,z));
. forp,, p, € P’do
10. ifl p,, al > d then

6
7. end for
8
9

11. PO <—p,; /¥ p, INENREREY) 5 2z POy
12.  end if
13. end for

14. H=REBAN S FRE L7, DBSCAN(P’)
15. fori, i € max(L’) do

16.  ifl P'[L° =i]| >k then// J5E NEiiY
17. /A R o

18. min( P’ (x, v, z)) ,max(P’(x, v, z));
19. end if

20. end for
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Design of railway obstacle detection simulation system
based on unreal engine and 3D point cloud

YU Xinyi, HE Weiqi, CUI Zhufan, OU Linlin
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

With the development of railway technology, active protection technology for train safety is extremely important
in train running, such as a non-contact obstacle detection system. However, obstacle scenarios are difficult to be
captured in a real train-running railroad environment. There exists some difficulty in collecting experimental data,
such as image and point cloud data. In this paper, a railway simulation system and a virtual lidar are designed to
provide a reliable test environment and point cloud acquisition sensors for railway non-contact obstacle detection re-
search. A point cloud semantic segmentation network is proposed to accurately identify the rail located in front of
the train based on voxel partition and sparse convolution. A continuous safe driving area is obtained by fitting dis-
crete rail point clouds based on the least squares algorithm. A method for calculating the 3D position of obstacles is
presented based on plane segmentation and point cloud clustering. By collecting the point clouds of three railway
scenes in the simulation environment, the datasets are made for training the network model. Furthermore, point
clouds with obstacle scenes are collected to test the obstacle detection method. The experimental results verify the
feasibility of the simulation system and the effectiveness of the proposed obstacle detection method.

Key words: unreal engine, railway simulation, 3D point cloud, obstacle detection, neural network
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