%10 H

A 5

BelARFH oM ERLRITL LN

Fry' £ &

HFE R

5, 2
&= R REx

= ih k'
FrE R B

%) X F!

(1. JEHERFHPLER, 100084, Jbnt; 2. JLnUdE T4 ARG R, 100085, JE50)

B OE (BRI BRI S kEE %A
Y, SR AR — A A WM S T R £
i kKW FAO (A B HEF) RAEME AL B,
[FEIRARAFH LT R L RO RA BTS04
9 PR B R B K K E B B R E 24 AL 8 4 3
PEHE R R 7 PointNet %3 % 4 3 47 M 4 3k & 17181 18 B 40
By, I S M B oL B R TR R E AR
B B L A, AR A L B, 4 — B R AR R AL
W, AR SRR Tk, BREABE, [ERRE
WIER GRS R EEREXXBESRZE Tk, &
TEBRYTARI D AL X TR, A RES T
W B By A PR o  M; f  2D 5 BB 2 3D Al
R, FAHREN AL 5 RARBZ ARG S R G
REEEAGA LB AR, AREIARER LA A B
AR A & T R AT Aok A T 4, Bk vy
4B HEFRBTARE,

LR MAEA I REEARUM: BOEE; B
A&

mESES U231.4; TP216.1

DOI:10. 16037/j. 1007 - 869x.2024. 10. 033

Detection System Design and Implementation
for Foreign Objects in Automatic Platform
Door Gap

YU Qingguang' , WANG Shi', GAO Bonan', CHEN
Yuxuan', XIAO Chengbo', LIU Youqi', WANG
Yujin', ZHAO Ming', LI Le', CAI Guanzhi’

(1. Electrical Engineering Department, Tsinghua University,
100084, Beijing, China; 2. Beijing Guanfenghang Safety
Technology Co. , Ltd. , 100085, Beijing, China)

Abstract [ Objective] The detection of foreign objects in
platform door gap is critical to metro operational safety. There-
fore, it is essential to develop a new anti-clamping detection
system for metro platform door, enhancing the safety and effi-

ciency of future FAO ( fully automatic operation) systems.
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[ Method] Based on the video and LiDAR algorithm fusion
technology, a dual-criterion Al detection strategy that combines
video image recognition with LiDAR point cloud data is pro-
posed. PointNet algorithm framework is innovatively adopted
for the detection of foreign objects in metro platform door gap,
implementing a camera video assisted LiDAR working mode.
In the event of foreign object detection in door gap, the system
triggers an alarm-video synergistic operation and initiates video
capture of the incident site immediately. The use of multi-di-
mensional deep learning techniques reduces the probability of
false alarms. [ Result & Conclusion] In system design, a
cross-stacking layered sensor installation method is proposed,
enabling the redundant detection function of foreign objects in
platform door gaps. The cross-verification mechanism signifi-
cantly enhances the redundancy and reliability of the detection
device, and using 2D sensors to achieve 3D detection effects.
The developed system provides safety interlocking signals to
metro signaling system, sends alarm information to the inte-
grated monitoring system, pushing wristband alerts to on-site
operation personnel. This system ensures more accurate and re-
liable detection of foreign objects in platform door gaps, offer-
ing safety support for FAO.
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Fig.1 Diagram of metro station platform clearance
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Fig.2 Diagram of video redundant foreign object detection

structure
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Fig.3 Diagram of controller system structure
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Fig.4 Flow chart of LiDAR and video camera fusion

criterion
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