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Study on a New Method for Precise Stop Control of Metro Trains
In Case of Large Speed Error
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Abstract One of the requirements of metro trains is to stop with precision to ensure that the train can
stop precisely at the designated location on the platform. If this is not satisfied, interference with the
screen door occurs, causing inconvenience to passengers and delays in operation. In the case of an
automatic operated train, the current position is determined by the current speed information of the
train, and control is performed by issuing an acceleration/deceleration command. Therefore, accurate
control becomes impossible if the error of the speed information is large. In metro railroads, a Precision
Stop Marker (PSM) is used to correct the position error, so that the error of stop control can be reduced
by correcting the position error at a specific point. On the other hand, because the PSM itself has only
position information, it does not compensate for the speed error. This paper proposes a method for
performing in-place stop control by estimating the speed with the PSM progress information. The speed
can be estimated when the train is operated at a constant deceleration speed, and the target
deceleration can be obtained to perform stop control. The feasibility and excellence of the proposed

method are shown through a numerical simulation.

Keywords : Automatic Train Operator, Precise Stop Control, Precision Stop Marker, Simulation, Stop Error

2 =52 §RERedTY IeArge] AT AEoR SEdS.
*Corresponding Author : Jungtai Kim(Korea Railroad Research Institute)
email: jtkim@krri.re.kr

Received May 10, 2021 Revised June 3, 2021
Accepted June 4, 2021 Published June 30, 2021

591



SHARSH7| &38| =R A A2238 A6, 2021

=

—

1. M

ARA] BAA = @At 573789 A7 E Aol A
o] ARt 4= JEF ohe AoEN ARG HGA
(ATO: Automatic Train Operator)?] F8 7]%&5o|t}.
YREY EAEE A= AT -AE7E AX|Eo] 3]
oug A7t Ags| HASHA] ZoHH 7THdo] AAA
549 FokAtol] BTt Azt A o] YASHA =Y 4
= A 9o AL zHoHA Hot. IAREFT
Az A2 A = JeE = Z2adg &
ol o]& FFIEF Aot o R FAA0lE 47
gt & Zande g3t Ao bE i 8%
A0 ZN AL S|4 FALE o5k WHE UE
Wk meba] @19 @A Xl sigste S50t HE
£ Alojet= Zo] Rsltt o] HsiAe @AY AA
ot £= & As| HAste Aol Fasitt dvkyos
TAEE A= Rl F2HE BAvEE ol&sto] 3
AFE AL of7|oll FEH L FolA £S5 ALt
o} 181 & FASY oleAYE % 17
o] o] Igofl A theFet oAyt wAgteh AHES] £l
ot e, AHE7 FEY FAPEAge gt A7t e
H & JE7L ASHIT AgEe oA A A
gt 217t Stk B|EIPYo|AQ] AR ofgt A
ojZtgol 4] RALGT XA Sl 97t A7t YL
ol A FEAE Xl 8elo] "t

ol& s dstr| Sl Tt A7t A=A Seolll=
PID Alo], &-3Ao], &A1& A&t HAAZAHA
ol& $d¥otal AlEHolHoR ZH7e] Alof wHA]9] §H
£ B3tk Kim2]2 Als A9 FEA A5 54
o= Aso] FdE "] X AHiE AISstaL ol
A Aog FPok= WA ARt on AlEeolA
o7 HFoI Lil3le §HE sk Alolg A8oto] &
7] A%, &4 24 5 Ado] & ¢ o AolE 43
sielet. 1R A7) BHAL 5 JHIL vlnd Aggst
A &= AS 7P5HALL ol THY F2T AR A
835to] Aolg 3ot 1Y IR IXke] 49 E
e F2 Eols, £ &3 2 AKX ATOR A
g0l AA Soll Yol &= QA7 FA AR
o} o] B &k AHo| 7|%% 7|& Alo] WAloA=
AR oAy ZA WASHA "t

E Ao A= PSM(Precision Stop Marker) 3%
BE o]&slo] dA}9] £ & Sk oo BHA
BEE e Alojg ¥t H4E ARt PSM

X
=N
o

%
=
=

592

¥(t)

Plant /
>

Fig. 1. Block diagram with PID control
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Fig. 2. Kalman filter processes and their equations[5]
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Fig. 3. Process of the proposed Kalman filter
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