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Smart Trackside Object Controller System

under Vehicle-to-vehicle = Communication
Backup Mode

CUI Huishan, WANG Yan

Abstract In order to solve the problem of degraded backup
mode operation of signaling system in case of the communica-
tion interruption of vehicle-to-vehicle communication based
train control system, an intelligent trackside object controller
system based on ultra-wide band communication (UWB) tech-
nology and radio frequency identification ( RFID) technology
is designed, which realizes a series of basic functions such as
two-way train positioning, train number identification, train in-
tegrity judgment, train direction judgment and track occupation
detection. The prototype is developed and tested in laboratory.
Results show that under backup mode, the mentioned smart
trackside object controller system can provide backup mode of
ground equipment managing entry and ensure safe driving.
Key words rail transit; vehicle-to-vehicle communication;
backup mode; trackside object controller system
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Fig.1 Diagram of vehicle-to-vehicle communication system

architecture
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Fig.2 Application architecture diagram of smart trackside system
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Fig.3 Diagram of train locating algorithm

K4 EMARRER
Fig.4 Flow chart of locating algorithm

UWB FIZ 1B 6 SERY, 284 ] DR IIE
FENT SR 4] A 1K 5] SILA (SIL Shy % 42 58 Bk
90 K
3.3 FIEZFESIRISH

2% ATIS (k5 AR R %) h T
RFID 45 425 W HOR, Y9 25 1, 0B 13
B RS IR 159 42 | RFID 4125 (1 80 N 25, B
GV ZE L5 s . — M UHF (4 = 430 ) i Bt % RFID
Y FE I A 10 m, B 25 00 4 20 m, %1 4= 1L 80
km/h BB AT RS St i AT B T 29 1 s, 4% 1
1% 4= AL 300 ms (3217 EIHTHE, 20 0] DU
3 3 YK RFID $R28 %4

FT I G4, UWB £ AR & 2% 425 iR
FEIhRE . M54 20 i, 5 4 4O 45 g i
i UWB R DL 245 (338 U O A1 48 Hh 25, Hh
A1 S RIS P ARAR 91 4 425 R g 20 58 o
3.4 FIEEEEHESH

G SE R FIW L T 42 L F 4 2 2 [B) UWB 5
SRR, 3.2 e TR RS TR B AE 4R
B BF (WK 2Bt AE AB Fil BF 1K & il 5 51
R EIAT O, A WA TR 257 A HLVE L Y, )3
HB AT o BRILZ AN, B 4 5 5 4 ) 7 b ]
DL3E 3 Y 1 g 21 0 BT A 4 S AT HI T, UWB Al
RFID {RURIFLE T B A 45 X e 45—
Ay S, R BT A 455 I 5 ATS thffk
PSS — 35, T B 8 02 S8 Y o
3.5 FIETH A EFE

8 UWB 5 1 423k5 %8 C B D 1Y
PLERME S Frs. 168058 5 4 58 5 P 1) il
L L R a9 4 e A fERR, W) Ly AL, B R
EW. M Lo< L, B, Ul B2 S R BG4 A5 1 3838, 1M
ERFEES LB (WA 5 a)), &l —BhtE

B

A B A B
G | LY
; ‘
I / \\\
) L L

\
[N

L oL . 1o
I R / 4 \
C N D c D c /J \

(0 e GO ) e e ) B ) s e )
[ II% ] [ ez | [ SI%: |
a) i A fr T b) i £ 4 £ T o) flisd 4 fr T
KT I Bl 247

T LAFK LA ACIHERE; L, A AD IR,

KlS  UWB fimi SHREALE AR
Fig.5 Diagram of relationship between UWB anchor point

and label position

- 185 -



J5, 8 Ly~ L, i, Ui 43k AR A 1 R AR ]
(WE5b)), Fed—BEEE, X L >L, &, 1
VLGS s 1(WE 5 ¢)) . WL T L 5
L, B AR, BV AT 24540 G2 AR T4 1 1Y
ATy ) (R ER AT ERAS A AT TRl A 2 4T3
] o T AL 1 BAT 2 MHERN 7 10 S HUEE LR AT
()G F S % I 1Y, 38 ok AR 28 A5 B AT LA RIIE C Sl %R
D h R, BonT LLE o 15 3R A5 5 0 AT i
Jiml,
3.6 HE GRS

TESN AL AT 305 ) F Wy S 45 4545 B T
AP A -, T AR B00E 5 I, & 3
2Bt AE K25 T 0, H RFID [ {38%F HAB 15
423k 1) REID #R28 ), 3 51 = - 4 3k AR — A IX
Bt ME 3 kB AF KEEZY% T 0, H RFID [
BEAR A BERAS 42 B PR 2SI, UL BB =g i T [ —
AR BE, AR AR — AN X Bl ) 4 Sk RN 4
B4 A X BERI IO, o] LASKARBGE 5 MG B .
3.7 BEHEWNRIEHREEEN

W FIiRTT 55, 2T UWB A1 RFID 4
AR RE 55 X G 458 il 4% R 08 6 2 2 438 A5 5 A%
BT PR, A I REHL AT 58 . 5 e os
XT3 il 2% FE ALY & R R SF R 42 emx 35 emx 10
em, IFEZ)N 35 W, BA TP65 (TP iz ALRYT) Bi
PAEG, AHX AL Ge il FUIE fL K REBLSS X
G4 AR DIFE AR ST B8 /0N, AT LS 5 o8 b 38 28 AR B
5o EHT, B RIS X G 45 i # HEAILLE Il T B i 52
WS SE T E R T AR SR % g T 1 I, I
RS IR T HonT LS X m 51 42 A B R 4 S
TN 1) 4 50 R ) W L 910 24 B ) O A 0L T
7 FH R S5 T RE

4 4iE

BT WE ST PG X BB HOR L UWB Al
RFID AR BIAHICHTIE , AR SN I RE & A9 1 B O
s Bt T — BB SS 0 Ge  AR R G, 8
FaifEIn Rt 19 4 A shis 17 SRRl B, 58
BT OC M ATS i 5] 4 )5 s fr. 441

- 186 -

A w47 A HMMIEE
AR 55 &k 021—56830728 g

WWWWWWWWWWWWWWWWWWWW

R R Fiaf s, R 2R R G TR, AT
FOH T LI AL IR 9 7 S, SEBL T XL A7)
B L AU | 58 B B 8 A AT Bk D 1) ) DRl
AR Ul o5 FAS U A5 DI RE

S 3Lk

[ 1] ks, kTR, BHME, % RECEEREERS[T]. B
I T T8 5838 , 2021 (5) :39.
ZHANG Qiang, ZHANG Yumin, MAO Xinde, et al. Long-dis-
tance observation system of rail transit[ J]. Modern Urban Rail
Transit,2021(5) :39.

(2] X081 B — AR Ul il 55 REM 9T [T ] Wl Ui 22 il
WF5%,2019,22(7) :71.
LIU Jian. Next generation signal system of urban rail transit[J].
Urban Mass Transit,2019,22(7) :71.

(3] e, PhZI, am , 55. JE T b r e 56 B R DX 3l ol i 19
—AR CBTC RG 5[ T]. #B T PENZSE ,2017,30(4) :91.
DU Heng, SUN Junguo, ZHANG Qiang, et al. A new genera-
tion of CBTC system without CI and ZC[ J]. Urban Rapid Rail
Transit,2017,30(4) :91.

[4] oRabfl, 20 TR FE R 4 H Zi8fT RG 4L
PRI 7 S AT (U], 3T BE 22 wF g, 2021, 24
(10) :137.
ZHU Zhiwei, LI Cong. Research on wayside infrastructure man-
agement scheme in metro train autonomous control system based
on vehicle-to-vehicle communication [ J ]. Urban Mass Transit,
2021,24(10) :137.

[5] BRIGMEHRZE, sk, 5. T 38 28 0 15 5 i e R ) 2 0 2
BATERIVIFELT]. BURIRTTHIE 228 ,2020(6) - 84.
ZHANG Shuang, PAN Xiaojun, ZHANG Qiang, et al. Re-
search on train emergency operation control under signal failure
on urban rail transit [ J]. Modern Urban Rail Transit, 2020
(6):84.

[ 6] RICHI, Wi, s, 55 55 T8 584 BOR 19 PUIE 22l 8
PEEEDFFE L] THAALI S R, 2019,27(7) <218.
ZHU Wengang, CHANG Haitao, BO Yunlan, et al. Research
on location algorithms for rail transit based on UWB[ J]. Com-
puter Measurement & Control ,2019,27(7) :218.

[ 7] ZEA:7E. BET RFID HOAR A AR H0 R 40 A 0 3R e i
] BB S5 ,2021,57(6) :90.
LI Shengjun. Design of low floor tram position detection system
based on RFID technology|[ J]. Railway Signalling & Communi-
cation,2021,57(6) :90.

(ki H 191:2022-01-19)

i i

)



