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Research on Urban Rail Transit Signaling Sys-
tem Secondary Train Positioning Technology
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Abstract Current rail transit signaling system widely adopts
secondary train positioning subsystem based on axle counting.
In practical operation application, once taxle counter system
faults occur, major impacts might be caused to normal opera-
tion under certain circumstances. Meanwhile, axle counter sys-
tem maintenance demands large workload, being easily inter-
fered by electromagnetic environment, and has complicated re-
placement process. Especially with the increasing service time
after system launch, axle counter system faults grow more evi-
dent, seeking for urgent treatment in existing line signaling re-
construction projects. In order to solve this problem, a new
train active positioning technology is proposed. The technology

is based on the ground balise, together with on-board and way-
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side systems, a train secondary positioning general detection
scheme which is at the same safety level as the axle counter
system is provided for no-axle-counter CBTC system. By com-
paring performance of new technology and that of axle counter
system, it is believed that the technology has promising future
in application in new line construction and existing line refor-
mation.
Key words urban rail transit; signaling system; secondary
train positioning; axle counter block; signaling reconstruction
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Fig.1 Diagram of train active positioning

technology principle

W 1R #E S IF IR RS A R
2 ALBR:

1) PBR— P ETELps BstTit, 50 45 H
T N 4 5 T I T 25 e b A% R R SR . b

T I 255 e i S Hh B T A R ) b TED R 8 1 S8
R A TE AL SR R G4k 15 1 4 D
(HEOFEE

2) HWRZ M R GARYEF bR A 3 A A
15 AT LU KB EAA K EE . D D_a T3 4
IS | Wt s PO TR Ayl [ B N N W M V2 S S VA
X3 ;@ D_b & T EiEMZE T 1 AR & X
(] B2 o 4352 BN 5% 4% A0 38 S 1) 1 [) P A 3 19 i3
TS ;3 D_c % T Ja I 1 51 A4 B 1 32
BN A AR IR S 1] B B] R A T B I8 A THE 25 5 @ 51 7
K ST D_a.D_b.D_c ZHI,

FEAP R v 5 D IO 8 IV 25 s N e 4 T T 7
RORM LA A, MO THT FR GE AR 1 7 4 B A5 B A )
gL, & XN E L AL E A EAE X
PR N [ e A S R TN S R V=R WO V2 ARt
AR I 1o b T A5 | ML TED R e AT AL B AR Y A
IR, DA KA MG S 3R 1] 8] PN 87 42 4 3a A7 T o 1Y
H/NEES

WA, A A T EAR A AR A 4
B TR BEAS TR [F) f 2k i 18] 5 2 47, 2 I X
TE RS o3 | JQEREQ Ty SO R IR B A
ID HEAT5E— A, 7 28 A 1) 15 A A T K L3

- 30 .



PSR EN &1 N [ R R = o) S A VA 3£ B AN T 7 B
ZAE S R G0 H K E W 8 R, VAP TE T
CBTC £ H2es T ARG R A EEN RS
(Y F 27 5 2RI AT IS ) 2 o7 [

5 IWEEHMEMFRES
BEXTLE

AR Tl 5 R G0, A S H i

5itiF R ER T

BRI 4 3B

TENHATIE T CBTC RS RYBEAR 2, 5 0Tt b
CBTC REGEUNAIEAT, ik 1 il s i Exy 15 5 5
M ASER gy DR M P S B P e, HG 4 1t 3 £ 10 1 3
TR GEAIB 4 [ 32 5E (3 A AR A 57 A8 © A7 9 CBTC
B P9 R EEICE I o S e A 5 N 37
BATIIRE , AT EERSNEINREPE . R, sk 1w,

ST RGO L, 54 8 M BORTE 2L Al
FHPEFN AT AP PR R4 5 T A PERESI A LS T

x1 JEFHEMRAGZSIHHREANERESI L

Fig.2 Performance comparison between train active positioning system and axle counting system

RE| T RS INFEEHEL T REE
puus ¥
gy R NRETRE. BRI S WA et RGOSR R
b ey WX SN AT A o AMBEAR BRI, 0t AT T A B A MR AT AR B T N s R B A AR A AR
e AP ST 1 CBTC A4
B . , et A SN R BB A OC . TR A T AR, A A
GUEA A A S ST b
BHERA AR SR ANIX BB A G AT
B KA BE o T S K IS ZE A%t FESCHR 4 SEREE IR G 4 R B S A — 1 RS AR B, W AR B
T HORHE S oA, TiE v LA IR TR YIS T
Gate  SIA(LREEMER4) SIS R F ) 24 SILA, B — SR AR RR R , LS IR 5 ) 22 4
AT &ﬁzéﬁ(ﬁa(jﬁﬁ T F IR KRR ) XTIZE MR SRR DU Y TS ., WA SRR BA, e 1D XTI s AT AR LR
R, WL FEIIBAT , BRI I i B WA, IR I8 E
R PLITH X BOR B BN N . eI HIX B2 WA 23R A B — /N T 200 mo 4 2 A& g A 2R AR 14N IX
AEREIEES ) ke, 2 BRI B B B (B4 ,6 1 45 4 (KL 140 m) E’J%ﬁ%f\ﬁ*ﬁr‘ SRR B e
ing section of CBTC System[ J]. Railway Signalling & Communica-
6 ZEiE

FEJCHHi CBTC R 42 i i FH H, AN SCHE H 55T
RGN 4 Bl AR B T X% CBTC %2 % B 45 L
47 4 F TR 2 B0 o S R B ), TR HOR B B
REF ORI, UK FEI K 4% CBTC R4t Al
WABES , EATERZEAREI T X RGEH

EPEATIE MG 50 o % BT 2 i B R B A7 2 e
i H R B R R AR

S Uk

(1] ThZ, E8, 4,5 HHREE CBTC RS Tk & A
I SRBEFELT]. BRI ,2017(8) :56.

DING Shukui, WANG Ying, WANG Wei, et al. ARB judgment so-
lution in interconnection CBTC system[ J]. Railway Computer Ap-
plication,2017(8) :56.

MREE, fTHR. CBTC Z 48 il X B NRB bR 2% i e Jt 1A 43 A
[J]. BRI @5 {545 ,2019(9) :94.

LIN Feng,FU Jin. Cause analysis of NRB status fault in axle count-

< 40 -

tion,2019(9) :94.

PR T BB S P 23 I T T S B T E A 1A F s AT
Pl 255 (CBTC) B H W £ OIS 55 1 30 B R 3
T/CAMET 040011. 1—2018 [ S]. 4t 5T f [§ 8k i hh hR 41,
2018:1.

(3]

China Association of Metros. Urban rail transit—Interface specifi-
cation for interoperability of communication based train control sys-
tem Part 1 Balise protocol; T/CAMET 040011. 1—2018 [ S].
Beijing: China Railway Publishing House, 2018 ;1.

HP S T U SCIE B2 T I A 3E T AR 1 1 BB AT
FEtil 5 (CBTC) IR 38 H2 1AL 26 2 #4r CBTC REE4H
Mot 175 BRI - T/CAMET 040011. 2—2018 [ STt o [ ki th
At ,2018:1.

China Association of Metros. Urban rail transit—Interface specifi-

[4]

cation for interoperability of communication based train control sys-
tem Part 2 Train-wayside communication protocol for CBTC sys-
tem: T/CAMET 040011. 2—2018 [ S].
Publishing house, 2018 ;1.

Beijing: China Railway

(ke H 192020 - 04 -27)



