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Abstract

are realized through ATP (automatic train protection) system

[ Objective ] Data interconnection and interaction

in most of the existing train speed and distance measuring tech-
nologies. However, the implementation process is complicat-
ed, and the train positioning is failure prone caused by timing
sequence problems. It is necessary to explore a more reliable
and effective technical method to realize real-time and accurate
train positioning. [ Method] The function realization flows of
the speed and distance measuring system at single end of the
train, and the redundant speed and distance measuring system
at both ends of the train based on CAN ( control LAN) bus are
introduced. The differences of the data processing flow be-

tween the above two systems are further compared. Calculation
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models for train running speed and distance are established in
terms of the redundant speed and distance measuring system at
both ends of the train. On this basis, the train speed and dis-
tance correction models are also established considering the
train length factors and the delay in data transmission and pro-
cessing process between the train ends. A train operation simu-
lation system is built to simulate the fault condition of the train
head-end positioning equipment, and analyze the validity of the
data under the above fault condition after switching between re-
dundant speed and distance measuring systems at train head-end
and tail-end. [ Result & Conclusion] The system can continu-
ously output valid speed and distance measuring data in the e-
vent of train head-end positioning equipment failure, accurately
describing the train speed and position information.

Key words urban rail transit; train; train positioning tech-

nology; CAN; train speed and distance measuring system
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Fig.1 Schematic diagram of the function realization of the

speed and distance measuring system at train single

end
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Fig.2  Schematic diagram of the function realization of the
redundant speed and distance measuring system at

train both ends
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N
%)

< 18 / \

%( 13 / N

& g / Skl B i 28 \

19 / = FME G R B 2R\

& 3l / — whEn \

= )
0 500 1000 1500

FI BT A/
PSSk st B2 50 5 A M2 e s i B2 A O T HE
Fig.5 Comparison of the head-end speed data and the com-

pensated tail-end data

BTEEER

FeTF L SCAYIER B o AT, 7851 4k S 1 o 15
AR DU, DD P AMEAAE TE 5 1 e S 1 KK
I I B B R fﬁl%ﬁ%ﬁ%l‘ﬂ%ﬂﬂ%ﬁ%)‘i’iﬁ%ﬁﬁﬂm
PR o AR A 1 ) A B R A BRI AR R
B 43k S T A% 00 S ) e 2R 4 T uﬁxﬂ%ﬁ&‘ﬂi
0 A0 P 37 S AR E

4 Z5iE

ARSCHR I T —Fh 3T CAN B 2038 15 Dh L B9 51



59 #

fkRuITAE IR EE RS, ARG HAE
AR LT IRRE S sR A R A, B A MK
Wihe, IS B 1T R 5 T A A
I EE R % R G AT LIRS 4 Sk i 5 (L B A
P R B 1 0T 4 W R i R B f1 0 SE Je
36, I RE FE AT R D A A B B A
Rk, T RLERR A S 47 iR S B AR R

S 3Tk

(1] BRFEEME. IRTTHLE S 2 A 3hiafy
WHLESSH T, 2021, 24(4) : 10

CHEN Chunhui. Requirement analysis of urban rail transit fully

ST TR AT ] Ik

automatic operation train [ J]. Urban Mass Transit, 2021, 24
(4):10
(2] HEp, PEHLR, BER. SIEHBE AR ARAE ATS REe
MR BT T]. BREEEE S, 2021, 57(4) : 76.
MA Ruosheng, LUO Yushen, CHEN Zewu. Study on application
of auxiliary train positioning technology in ATS system[J]. Rail-
way Signalling & Communication, 2021, 57(4) . 76.
[3] XAl SRR PIE S E ) e i RS []
2013(10) ; 382.
LIU Kexin. Discussion on train positioning system of urban rail
transit[ J]. Science & Technology Information, 2013 (10) ; 382.
(4] BB BT ICLIEN B BT B 558 oA BE 51 4 L &
Grixit[J]. WlPUEASE ST, 2020, 23(11) : 122.

TIAN Bin. Design of high precision positioning system for urban

- PR R,

rail transit train based on wireless induction technology[ J]. Ur-
ban Mass Transit, 2020, 23(11) ; 122.

[5] ZIhERWT, JHRERE, RRFHEHE, 45, T LTE REAHIE 20E
BNENELT]. BEEAE S, 2020, 56(1) : 89.
MA Yuxin, ZHOU Tingliang, OUYANG Lingping, et al. LTE-
based auxiliary train positioning approach for urban rail transit
[J]. Railway Signalling & Communication, 2020, 56(1) : 89.

(6] Bde, TAMR, MRF BT 50l B AL B RN BE A J s
TR S M N BRSO ). ST B ss@ ii s, 2015, 18
(3):32.
CAI Xuan, WANG Changlin, LIN Ying. Mixed speed and dis-
tance ranging algorithm based on odometer and accelerometer
[J]. Urban Mass Transit, 2015, 18(3): 32

(7] b, PREL BT 24610 B 15 BB & 51 28 5 A Bk i T

el ue e

M < <

s % @ (i N iE 32

&MW www. umt 1998. tongii. edu. cn

A 5

[J]. gommfE(5", 2019, 55(5) : 42.
YANG Gang, LIN Ying. Train positioning method based on
multi-sensor information fusion[ J]. Railway Signalling & Com-
munication, 2019, 55(5) . 42.

[8] FAEIC. EETIHLAF 5 E MBI FHE E NIk
[D]. Jext: Jemtzga ke, 2018.
WANG Renwen. A train integrated positioning method based on
received signal strength for urban rail transit[ D] . Beijing: Beijing
Jiaotong University, 2018.

[9] FavLum. WﬁEEZFH’JWﬁTﬁLﬁC ﬁ'JiF?E
WA ASE ST, 2020, 23(12) :
TAO Hanqlng. A low-cost urban rail transit train combination po-
sitioning scheme[ J|. Urban Mass Transit, 2020, 23(12) ; 138

[10] ZE2. %?éﬂAﬁfﬁB’ﬂ:*ﬁWi HEEMREI[T].
T EhE 7T, 2020, 23(11) : 93.

LI Jie. Research on the next generation train autonomous positio-

TR

ning system based on combined positioning [ J]. Urban Mass
Transit, 2020, 23(11): 93.

(11] ™%, MR SIEEMG & REBBMRT]. BRgEA
BilHr, 2017(5) : 61.

YAN Dong, TIAN Weigang. Research on the model of train posi-
tioning backup system[ J]. Railway Technical Innovation, 2017
(5):6l.

[12] g, 5%, X6k, 4. —FhIRBT) 4 e i | RICAR
Wi :201811497972. 0[ P]. 2020-09-22.

YANG Chengjian, GUO Fei, LIU Jian, et al. Urban rail train
positioning equipment head-tail redundancy design method
201811497972.0[ P]. 2020-09-22.

[13] 367, #fh, T4, 6. WURREREE T T PUIE 208 51 4 1
R 0 R G MH T4 : 201811162492, 9 [P]. 2019-01-04.
ZHANG Ning, HAN Song, HE Tiejun, et al. Auxiliary positio-
ning system and method for urban rail transit train under fault en-

vironment:201811162492.9 [ P]. 2019-01-04.

- WS B H0:2022-02-17 1490 B #9:2022-03-21  sH ik B HA7:2024-09-10
Received :2022-02-17  Revised :2022-03-21  Published :2024-09-10

CAEAEAEE ATEE R LA2)T, hehaoyang@ glarun. com

- ©QR T BE SGBAT ) 4 F Ak, AR CC BY-NC-ND #4
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

el el e

i) W 3%

. 241 -





