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Research on Signaling System Scheme of Multi-network Integration of
Metropolitan Rail Transit

Chi Chunling, Zhang Wei, Song Rui, Fu Meng

(China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063, China)

Abstract: According to the network and public transportation characteristics of the metropolitan
area rails, the technical goal of integration of signaling systems is proposed, which is, the integration
of existing C2/C2+ATO and CBTC systems and the integration of signaling systems using new
interconnection technology. Based on the analysis of differences in technical level, working mechanism
and system function between the ground and vehicle equipment of the existing mainstream CTCS and
CBTC systems, the interconnection schemes of "ground-to-vehicle compatibility" and "vehicle-to-
ground compatibility" are proposed. Combined with the current researches of relevant manufacturers,
the new interconnection technology route of suburban railway is analyzed.

Keywords: multi-network integration; signaling system; CTCS; CBTC
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&3 CHATOSCBTCHERA TIES P FENEEER
Tab.3 Main differences between C2+ATO system and CBTC system in

the system engineering implementation
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Research on Automatic Test Method of Communication Status
Between TSRS and External Systems

Wang Qiuli, Lu Shiyu

(CASCO Signal Ltd., Beijing 100070, China)

Abstract: In the new train control system, it is necessary to conduct strict indoor tests on the logical
channel and application layer connection status between TSRS and external systems in order to
ensure their normal communication connection in the case of partial logical channel failure. This
paper proposes an automatic test method and device of the communication status between TSRS and
its external systems. The device obtains the IP addresses of TSRS and the external system under test
by reading the original input data, and then uses the decision table method to arrange and combine
multiple situations to generate a full-traversal test sequence of the logical channel status and application
layer connection status of each external system, and then automatically executes the test and records
the test results through the IP automatic modification function of the device, and then judges them
according to the communication principle of TSRS and the external systems, automatically outputs the

expected results, and finally compares the automatic test results with the expected results to generate
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a final test result table. This method can avoid the omission of test scenarios, ensure the correctness of

test results, and quickly improve the test efficiency.

Keywords: TSRS; communication status; test
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Optimization Design of Signaling System for Introducing High-speed
Railway Lines into Hubs
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(China Railway Design Corporation, Tianjin 300308, China)

Abstract: The introduction of high-speed railway lines into hubs brings challenges to the design of
signaling system. Combined with the introduction of Beijing-Shenyang Passenger Dedicated Railway
into Beijing hub, this paper proposes optimization schemes from the aspects of the selection of train
control level in the hub, automatic trigger at the liaison boundary between yards, and improving the
overall operation efficiency of the hub, so as to serve as a reference for other similar projects.
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boundary between yards; automatic trigger; improving efficiency
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Multi-level Structural Design and Realization of TIS system

Lu Fei

(CASCO Signal Ltd., Beijing 100070, China)

Abstract: TIS integrates the interfaces and functions of the computer based interlocking system and
the train control center system, which brings a number of advantages in field equipment maintenance
and real-time system control, but also brings the complexity of software functions. Considering that
the equipment needs to have better maintainability and operability in the field, it is divided into levels
from the functional structure. For example, the station interlocking relationship, section signal control,
track circuit coding, etc. are taken as the functional requirements of CTCS-0 train control system
lines, and the temporary speed restriction and switchable balise function are taken as the functional
requirements of CTCS-2/CTCS-3 train control system lines. Combined with the data configuration,
multi-level modular management can be carried out. The software is designed in structural method
with independent modules. The data configuration and software upgrade of different functions do not
affect each other, and the coupling between different functional modules is reduced. This is not only

conducive to the project implementation, data configuration, software maintenance and fault analysis
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and location, but also conducive to the analysis of the overall safety of the system.

Keywords: TIS; modular management; structured design; interface
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Design of Data Transmission System Based on DWC PCIE Core
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Abstract: In the railway signaling system, a data sending and receiving system based on DWC PCIE
Core is designed to reduce the CPU resource occupancy of railway signaling system. The system
adopts FPGA development board suite embedded with ARM Cortex-A9 dual core, which takes the
advantage of the flexibility and scalability of FPGA, and uses configurable PCIE hard core IP module
and configurable Ethernet hard core IP module. This paper mainly introduces the realization of high-
speed and reliable data transmission through PCIE bus and Ethernet based on DMA modules between
Host PC and FPGA and between FPGA boards.

Keywords: DWC PCIE Core; FPGA; data transmission; DMA

AT 2, EEIsMBCRIER LS, EREBE
BRBEATE N AT BT R FEEER
B (a5 s R s M BB, 2O fER. AEESRRE SRS, 2k
HSREZRMIIREWEIR G TR, 45585k

1 #R

e AR © 2020-12-29 5 EEIEHE © 2023-12-19 FRIL R TURE M, BT MR gmE 1% (Field
HEEWEB : ERELAAHXAE (2022YFB4300600) .

b
GeE A A4 (1989—) . k. TAIE, Bk, EEFE Programr{lable f\at‘ej Array, FPGA) Alj” J?&E%
Z 6 ARSI A, HRA ¢ liuxiaoting@crsed.com.cn, F 5, FA—MEEEIRER RS, FNAREN

26 PRERIBEES TAR(RSCE) 20244E1H, $21E&5 1



CPU 1 #,

REAGFIF ARM Cortex-A9 AUZALFHES =5
BHERERIThRE, RN T I A0 B EE & M RE A =i 6E
FERURFTE, BRIRIIAERALA, FIFH FPGA Al4wfe T
B, ’itEER, ZEEN&EBTHENY RE
gebritt (Peripheral Component Interconnect
Express, PCIE) #&H, [FR&IHT IR KN
JTIR UK T, DA R AR DU 5 3K

2 B RGEAREN

fi fF & 4t % A Xilinx A & #9 UltraScale+
XCVU9P-L2FLGA2104 FPGA, LAfi#l5 FPGA [H]
Wit PCIE 2.0 {5, i/ BE#NFFE (Direct
Memory Accessuart, DMA) WEdEEHT1%, &
AR CPU M E, REEdEEmER, FPGA Z
L@ I IR a7 I DUR M@ S, B REUE fAR BT
4MNEI%#S (Serial Peripheral Interface, SPI) #I1,
TEHSA I / 51588 (Universal Asynchronous
Receiver/Transmitter, UART) #% [1. SD & #
FI. A N RAM BLRZ A8 17 fiff a5 4% il 88 55, R 1
RGFERGEWME LR, BERSGIESD F

(omaginz) (DMARHE)

PCIE2.0,

|Ethernet, PCIE2.0,
DYSCIRY BAKI : =

TECHNOLOGICAL INNOVATION ARG

IR ENTR R, Filid PCIE2.0 5 Host PC {3,
< SDCard_—> < HostPC_>
A

A
v )

ARM Core PCIE Gen2 X4
Cortex-A9|Cortex-A9
CPUO | cpu1 | XGMACX2 )
| 521 KB L2 Cache |( GMACX4 )
SRAM/DDR
Controller
/
Bl EHRARALEN

Fig.l Hardware system basic structure

SD/MMC/SDIO

UART X8

SPIX8

internal RAM

e

3 HEEERS

FPGA J@it PCIE 2.0X4 i## Lifl, FPGA
ZHBEII0GHELIGUAKRKMIERF, KiXE
Pl Host PC-A, # U FEHL Host-B, &ix Tl
FPGA-a FI#E AL FPGA-b Z RIEHEIRE RS
SEAUNIE 2 FR. IZIBE R EE LI PCIE R4t
ZH, DUKMEHE L DA DMA BiEfe . H
PCIE £4t12 #5030 PCIE RN LE Ty,
AP EMBRRER R 2 I6E, DA HZ
BARAE fa A ORI 15 Fn =2 B8 0

' (DMagi) (DMARH)

_Aqr

|
| |
L e - o 1 Lo |

E2 HiEEERREN

Fig.2 Data communication system structure

B2 EMHLE FPGA Z HMERF 2R T
DWC PCIE Core [ DMA ¥dEfEH#, ARG
N1 DMA J@IE S BECNFE, B DMA BUGIX,
M DMA &MIX, FF¥NAEIES N LA RS
WN1E, DMA 5B M DMA &7 X (5% FPGA
AW RAM, ERiNIRSGINTES FPGA ' RAM
Z [AIMEEEN. T —2% DMA J#JE,

TAHLZ [FE IS UK AT BURE . %R
GERTT AL 6 AR BE T, 4 BT IR DAK WA 2 #%

TTIKEAKI, DA I 0 SR DA PSR 03 5
LR,

4 BEEERE

i Hl5 FPGA K& FPGA Z R ¥ 48 3@ 5 &
R 3 fiR, FPGA Z[E PA GMAC 2 fii] 1 B,
Host PC-A N##E A%, Host PC-B NEIERK
Ui, Host PC-A RIEEIENRS, EcEH FPGA AN
PCIE B INBHE R A RE T . WRIZEFIRES

No.1 XlI¥#: JFDWC PCIE CorefIBRIEMASIRIT

27



BB H

ECHNOLOGICAL INNOVATION

Nz, Host PC-A fEEdEMWUKIAH EFF /B3 DMA

BRAE,
Cortex-A9
ALPRER-a

buf_empty=0

buf_empty==17

Y

Bmteimzeni?

Y
GMACK %R

GMACH R

Cortex-A9
AEFRER-b

Kk

Mt

INTR_4
E3 #HiEfmRERit

Fig.3 Data transmission process design

A3 DMA #/F F ERiERE S E DMA %
HlFFes, ELEl DMA BERSEEZN,
SR AEAE A DR M55, 23 R R BB iR 7N
IRJGIHAE DMA 32520 Linked List #E#isK,
¥ linked list data 5 A\ DMA channel context
FfEaa, i DMA BB 2 O8N LN IHTING
#1E, ®JGELE Doorbell Number &% DMA &
@ E I TS DMA R L. HTERShERF
HfRE T 1ATU #oc, WEESEHREKZE TLP
- B 2 S outbound FIFEasd A+, W0
RITELK Y, DMA ¥ 25 ahEdE&H, 8 Host
PC-A RANFEHETEE FPGA /v N PCIE # Uk
BARE T, 2J5 Cortex-A9 ALFHES -a S F
PCIE #2889 INTR1, 15 INTR1 JvEdElEHm
IR, ACEREAS S HE AR B W R AR . A
ROVERIE TR W, PRSI PCIE R IX
RSB IR,

FPGA ¥JEid PCle B&BHEINMEIRRTER A

| RAM, FPGA BIEHEZ 5% Cortex-A9 AbH
AL, Cortex-A9 AR 2 544
FIRER G AR DMA, DAKM DMA ¥ FPGA f
b RAM HREERT M, ORAF 2 DUK AL N AE
i, GMAC il 83 % % DMA $dEteke G, 18
o DK R EE 400k %, RIS i & A T INTR2
GAMAL AR, AFEERRIE] GMAC Witz f5 ¥
RAFXIREE A,

el GMAC #EIEHE 5 & & H W INTR3 4
Cortex-A9 AbFHER -b, ALFRBAG I Z 2 kA - b
J&, ¥ GMAC #BIREFXIRSERNHIRES, RN
K% MSI Hlr4s Host PC-B, Host PC-B #&{l %]
MSI H Wit < /55 DMA, DMA 38 & fan 58
FIAEIR, % Host PC-B ZiEHZ W, Host
PC-B Wi bz W, AR B R G o8 i H I A 5,
PCIE 1l 8% & 2Erh Wt INTR4 44403885 -b, AbIHAS
-b BANFIRESENZ, XESER T —IX DMA 55
B,

5 TCP/IPTYRYSEIR

FPGA 2 RINEEET MAC EHEdEfsm, %
T ucosii Wahtefr, @ socket mfESE] TCP/IP
MY, DABRIEBAR A AT S ML, socket ZmAEAYsE
BILAK, TCP ARZ5 #8002 F i@ Eid F2an & 4 Ffim,

A% 23 JE H NetSock_Open 1 NetSock_
Bind K Al E K EHT. ZFEMH
NetSock_Listen B P #R1E R G LA 7.
SEROERE [ BT M TR S IFIR, 2 JE R
e HRRTHGTER, I BARUON & P TR S5
AEIR, ARSI FEER 22 A NetSock_Accept B
NS5 512 BB — % o HOd TR S5, AR
HIF A=, 82 NetSock_Accept BREGH NFHZEK
x, BEIHB— 1R FRRS. NetSock_Accept
REOR Al =BT, ZERTFZHNZNRS
AR R PR A IR E T

28

BREIEEE S TRBIR(RSCE)  20244E1H



TCP Client
NetSock_Open()

TCP Server

NetSock_Open()
NetSock_Bind()
N etSock_Listen()I I

|N etSock_Accept()|

- BHIEEF) I
V5% %

v bz
B T35 R

(C AEBREROE QIR )

NetSock_Conn()

L

AL B 3

NetSock_Close() NetSock_Close()

B4 TCPERSZH|SEFImBETEIE

Fig.4 Communication process between TCP server and client

TECHNOLOGICAL INNOVATION ARG

& it e 468 A NetSock_Open BRI E S
7, SREVAH NetSock_Conn H$#E 75 TCP AR
SERlNER, REZRET, @ERE, &P
555 dsviti Al AR H4dE

i/ Wireshark AR LIE R 3 IRIE
F, EIEREBIRAE SR, BIRERTRE.
BFLERM SR, Wireshark IR E
HI AN E 5 R,

6 it

ASCRA FPGA it 7 EiHLS FPGA Z[H
%+ DWC PCIE Core ] DMA ##a &4, PAK
FPGA ZalFF IR M & eHm, #id DMA /Y
Bmtl s DAL= NI, BERE RO AL

EUHRNE XN RHHED S Al ] Uroadcast LEF 43 Who has DM 100,140 120 jzll 153.1CH. 144,30

Lk JHIL HLIHERL  Fesec SR 1404 VHaorz ol Jd b LEF R LNALLeH, 1a0 120 iz ot dRbciZdile d0dy

LR FHEE H1UEL] 1NE Lo 144, 104 IM.2.09.01 IiF GBS - Lunbh [GUE] 23 1 Sck 1 WD G424R Lon B

Lid GHE H1UEEL 1NE Lol 144 104 1u.2.09.01 IiF JLOJSRA = LuLbh [EB], GUE] S23 1 Ack L WA GH2AW Lon LY
L RN 1S HTE R L L 182,150,100 120 IiF S LLLLL - 8UA [AUE] b2g 1 Ack 1B Min G248 Lon B

RN E N T E i L L 182,154,100 124 IiF S LLbbh = U [EUE] 2 1 Aok 1F MAn GAMIE Lon B

L0 FHAE A1ES1S 1¥E Lol 144 104 1u.2.09.01 IiF GRS - LLLih [AUE] o 18 Ack 2 OMAn GAM4R Lon B

ERERNE XN NESE B S e e VHaorz ol Jd b LEF CE W has DME. 180,140 22 Jzll 182 ek, 144 130

E5 EFTCP/IPIHYEYEIRE
Fig.5 Data transmission based on TCP/IP protocol

Hl CPU f1#, #ReEEHRERMIBCR, @id TCP/IP
socket Zwf2, (RULEHEAIA]FEMEGH, WA HE
EhRARE) PCIE 803 16 1818, fEHNEREXHEKR
E9F 758 pers 518

SE Sk

[1] 25 .PCI Express Rz &MFit M. b7
AU T Ak s frAE, 2010,

(2] A . A Linux k&AL 5 A AL
MI. Jb3% ;& F Tk sk ok, 2012.

[3] Behrouz A. Forouzan, Firouz Mosharraf. Computer
Networks: A Top-Down Approach[M]. Jb 7 : AU
Tk A, 2012.

[4]W.Richard Stevens, Bill Fenner, Andrew M.
Rudoff. UNIX W% %42 A1 BHEFIM API

MI. 3 p& . db7m 0 ARERWERRAL, 2015.

[S] 2% . AXKIRIERS% nC/0S-11 REA
LA IMTL2 B8, AL A E MR K R
#£, 2009.

(6] A L. REEHARKRNICR L F24 2 %

Wit [J]. kBT TRHLK, 2022, 19
(2) :30-34.
Wu Guilong.Discussion on Improving Security
Factor of Transmitting Ethernet Aggregation
Service[J]. Railway Signalling & Communication
Engineering, 2022, 19(2): 30-34.

(7] ik, HArk, FTE, . 5T Lyng F %
PCIE ZHikfkiE4& v oot 5 %I [J]. &FAH
KFFIR, 2017, 46(3):522-528.

(#4650

No.l X% : T DWC PCIE CorefER MR SILIH

29



BB H

ECHNOLOGICAL INNOVATION

DOI: 10.3969/j.issn.1673-4440.2024.01.006

73 ps i R =T

F
(P4 F BRI ERDA RS, KX 430063)

WE . 20488V REESFIFIE, 5 RERAKEEHTHE, SWHEBRKEG TS 9HEAN
FR, REKRKGFEOERFTE, CIERHBAEBRG P TS, S K. F R
Yo BAAEAL IR 4 3. KRB F S & RAZWREEAR, AFNGATAF]. LR
B HHREANIN GBI A%, BN A %A, SRR EF., SERBR I KA, 8
B BB ekss, FeAmA SR RB M E R, REBEERFE. Z 605 FLE R
1. BRI . B REMRALSF 3 AN B, AR IEEF & e iR A

KPR KRB FE ; TR S @R

FESIES ;U285 XTSRS A NEHRS : 1673-4440(2024)01-0030-06

AP E 3 P

i

Research on Construction Plan of Railway Line Patrol Platform
Li Min
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Abstract: Based on the distribution characteristics of railway video acquisition points, this paper
classifies the section video collection points, analyzes the access requirements of the line patrol
platform, and puts forward the construction scheme of line patrol platform, which includes four
parts: line patrol center platform, station and depot patrol screens, workshop patrol terminals and data
transmission channels. The line patrol center platform adopts the cloud collaboration technology to
analyze, upload, and alarm on-site video stream, and is connected to the railway comprehensive video
monitoring system and other external systems to share resources. Stations and depots are equipped with
large patrol screens, and workshops are equipped with patrol terminals. Based on the characteristics
of patrol platform construction, a supporting channel construction is proposed. This platform has three
major functions including professional management enhancement, intelligent technical defense, and
patrol strategy optimization. This paper provides the reference for the construction of railway line
patrol platforms.

Keywords: railway line patrol platform; cloud collaboration; comprehensive video monitoring system;

channel construction

UsFS B HA © 2023-07-19 ; {E[EIEHA : 2024-01-05
HEWE : #abg £ 8L E (2021BAA170)
BB ¢ R4k (1992—), %, TRF, Hidt, TRAAXFE L% EE T2, #-48 : 1512956635@qq.com.

30 PRERIBEES TAR(RSCE) 20244E1H, $21E&5 1



1 #

BT, ZrE IR GE N B s M e 1%,
A, AR, ZeRAEFH—MEERAT
By, HRERITHL, REFRED WTEREER
REFRENER, B2 FHRR AT PRI E,
BRI, B ERSIERI TNt = 51, &
ARG R EE, ORI E R,

RAE P [ E R PR R A IR~ F] (R FRE B4
A S (EBRERESCTITR PR, fNBRiE, BR
faib, BIXER” 2L URIaITalREAT) (BR5E7
[2022]16 5) MHRXAZR, G NFRFHEKEATI
SUTERHE, EEEE, B, BREMFLART
B, e MIHENE IR, iR, i
N1 1N = N o NV S R 1= NS (R S
a, SO P WEETEZ

PLBELARR, JRSKIGEL, L IURIGIE N TIETT
%, FEFE0 MR R BRI S% & A ABR R A 2L 0k
LEOWIRIE, BRI, BIPHIZRES SN KR AL T,
BN R A RS CR B , S A BAECR,
MR AMIKE, R SITF I RE T — (R RILRES
HBHF-Ho

TR AL, LR ilp 28 om, Zeigilps
OG0T LB, R WBL BREHLFEL,
iAoy e, KB & R EE R RO B R K
SERERE I, G GARBMEERHIE, AR
SR R BRI KB 21 LR, MRS IR T &
MR Z I8,

e pE AR, FME. FR WERS
BRI RRIR, BB I R A B AL B R R 1
LR, FERBINR R 2, REEHZ
4o [AIN, feRtgersipy TrERRE, fa4%. R
MY A FoF, MTEP TARE R, 12 e X
Btz

2 FEBRAFERDH
LR IKB - & BIALIE SRR T B BS 22 S A

TECHNOLOGICAL INNOVATION ARG

HPERYE, W T ERE SR G MU 1 R R B I
BEREKIF iz, ThzERHATHE, WEks, &
I YN TR

IRAEERR R AT E A SR, PR ER S L
S A% ZR GEHTERIE AR B i 3 000 5 2 U AR X
MR X, BREC, RRERRH O/ BEER M
PRARGAOEIE, FAL, HIERSVEREE GRS
IR G R, BRI R, wx
NSERRIA T4 2 2 R B 2 eI PR Y i L
RGN LI TEM I, FRSEI UG — ALK
BiF-E,

IBEBREAIL T TR B 22 5 U e 42 R 5.
RIS LR B A SN 4%, H T BEA 2Bt Al
Wi X EAEE X, RN, BEEREIIRE
ORI AL M AR RCR AN RE 2 B T e T O (E PR 5K, 4%
NPT TG0, 75 18 R ALTUCR 5 A
B,

BN B e =JufT 02k, A, %
FARFHIBAZ IR — MUK, AR, S ANRES
RAEHBAZ I MU, HM s B A% e =2k ()
A, AR B ORI RE AR 3 = X
62 L B 1) 53 AR AE MO S BN A DR R L HEA T L )
K, PHIEL RS L et A g BT - A,
I, SR 1 & 7 5 FE T B Sl AL R A AL
I E{NE NG AR

3 KRBT aERESE

LB B %, ZLBRNFD, B
MR E S R REEK O Fa (FFR
A, ShEBOSBIA SR, 2R RIEE 20 S
HEIE 4 #or. LA EE T EEEE RIS,
KHAZRWEBIR, X EI7RE R BIMARAT A
MR E ; WBORBEHIARBE ; ERIFEEK%
U AL uhBL BRI EAIR S R
3.1 HFOFEERMON

HubFERARPEENTT N, ERRERAR
AfEENENHEE. %6 SRS IR

No.l S & Bkl r- 6 BRI Zus

31



BB H

ECHNOLOGICAL INNOVATION

G BRI OARE, SAERRERAT, WL,
TR =R, R, B5FG78A] 5 H AR

HRARGUEE, HEERE, WA 1 AR,

| e | e AL i | MR
S RRGE | p ||PUBED | B | MR || g

: | | mm | msm e ST
v . Y Lo
Ul 0 s || VRGMA | ERESHT it o e

: _____ -E'___. Iﬂlﬁ?ﬁ HE%%; Aﬂﬁ%%g ‘HE% %ﬂ'ﬁ;:ﬁ?ﬁgﬁ
S [ R PRRHEE R A
T IN T o WAEAR | | KRB

e R oo | T

| | i TR
:r—_—_—_—_—_—_—_—_l—r——————————————- ST H Lﬁ‘” ¥
R WRERIIAR | MORORYLA)

El FOFazy

Fig.1 Center patrol platform architecture diagram

HbFaIRE E RN RS a8 BURERSS
ae MEARIRSS g, PUIRMIN. A2 CIIRSS a8, A0z
CRSS s, SRE T W A LIRSS &, AR AT
MRs5as. HuEIRSSas. fEIERRE M A7l EIBSSHIAE,

&R BREER, 5 EN = m A
EMEE G, MAERERIRE I BIZIIR, FE
MRS AT BRI E, BREREED
A T R AICR S s SR AT R, B S I
M, BdEtch, Fif BRRAEEREFZSMER, BE
BRI EIREH LA DT 4 B, BRER
REEIIRATR, NGRS MU RIIE R
B RCR B RIMATR AT DA I, Pl & = 4,
HE R A X TE B, =i RIS gt i
Uit KA N TR RMGOHAT R FIR, R, R
TREE IR BB il

HULF- & 5B 2 A U R 2 R AU R DX
O RLE B, F BRI SR S U 2 R St VPN %
SN EAREEM, KRGV AN
AT R G R HAE, HOFas
SR e MU 12 R G IR I B W O 18, 3 AL A 5%
ke, AREER SRR G0T- & B S AU,
BE AT RIUT GRS, BWHER
AR,

HLEEAS LHERZeAETEMERERY. 4
BHRBATERGERSIOE, HEER, AL

BERRM ; JRa] 55 EE E G TEK, P
EEFENKEF- G At T B IRSS ; e i
HAbRM RS, SRR RS =,

PREG SR B AL I 2 AR G FR Bk S T R (5 0
EE, THZeLEFEHERRG. HadBL -
ERE B RGBS R N ERR SS R, HAhRSt
JRA] RS R SN IR 55 ) s EL IR AR 3, F TR 3
WIRIZ A, SR GERT AR 2% 22 2 O B
ZEH, MM 2ER, LT EMNEZ
e, EEEMmHAPAE AR, e
WS, AR A, KinERMRSS . BdEk
R A. IagEH RGNS, HEH RS
S5an. IRIFATHIR S5 A PR 5 IR 55 4 <5 o
3.2 UhEERKBI KRR

I e vl B ) 22 4 A 7 A AR AE D B AR K
BV e 8B R bR, DA R ol B R 2 2 A 1
T, KRR LN RRAKMEFER, BRE
Tl b BOSE W RS BOREES R,  oRiE R
HAMENSE (EEARTRBIED. REN. 5
RRFAh R, BREL, RURGTHUEIESS), RRARIK
Bt X B U 55 e Se LR B, (RN AT DASEIS YR &
WIS R

KBRS ARHEOCR R BN RS, H 2 G
& 4k BTERUC LRSI 1 GEUATERE (32 BEHIA
12 B, wI97 /). 1 S RS as (12 B

32

BREIEEE S TRBIR(RSCE)  20244E1H



WA, FIYRE248). 1 6em (K) X1.86 m
(%) TCTRR L A%
3.3 FEKPHRIRELE

HEBCERERINIAN B —AH”, BEEIE
RS TR RIS A M F 7R R BB 280, A KRE%
IR BT, Si—BARLTEE, K%
W AR, —RH TR, 4EF R RE TR
PR, —RATIEE, RSN 2E,

B &0 CPU #%%(> 6, 1> 16 GB,
# > 1TB, #74 10/100/1000 M ¥ 4 £ 1, I
SLCDERE, BREHR=2%~N, WA
Windows ##1ER S,
3.4 ¥UBRGHEEESR

LIEICB B8 T RARS A THBEEN
By UHEE, 7] SR BE Le IR I AR A TR B iU,
B oy, AR RN B BLIE AR 2
FEICRT T B BB S — IR, S5 a8 &AL IELE M2
o, MBI ERAE, EEEIENIEE, ALK
B & RGPS IR SIRMEAL 55 O E R

L KB B B JE B IR AT T 2B B IE S
AEM, B, WERKEMIEEEmAL. HUE
M RIZANMR G, HRIBLEIKH & R A
AR ER I B RHIE, Sa8 RIS ETRK,
ERRE G ARR M RAT L SR E, @ E A
LSRR SRR, DTSRRI & 2 S
RN, H BRI 2SI
Bk,

LEE RIS IKPI & RGNIAN, & I8 E
B EZW KL 5 R SR G AR X S8 O A,
BEE T EIE R SRR sUa. &5 H0
AR 3 MR

HUOFE B SSRGS X0, BB
B B B T A T PE AR SRR, XTI
HERIE, BNZRIEM, RIS BEA BUREE M
TRAULHGIEIE 5 B R BEA £5 S I 8 O BB,

BRESMAELEE S RER, GREEESD
WRIEE IR T 4 B, W8T R4 10 M,

TECHNOLOGICAL INNOVATION ARG

BREDMNT BIRE S IA / Ko A R 5 s A A £
A1 00 388 S RS

Kprzim St Fa, LEBRFREKRTK,
FERARTE TR IR B R, SEuE. B4 HE
EAREMBRER N, RS A EmiZE,. B0E
M e A i, TRBEKEIRSR, 2 I8ET20m 2
P EHTHY REE T K,

4 K FaEEMEE

LR ICE - & A KPP RIS ik
TheE. QUFTRIE REMLETPIRER L & FsR L T RE,

1) ZBIEEF G B &Ko Jal bR i s
AE. BT F &R BRI S XL TF KA 712, 1%
G R M RT3 AN TRy, HRERSR
S E AT, SRR, S m) ]
AT, ARIEREEERER, BRI ANEL K
HE L 3 ANER, RN ARIRI—& 2 D
TR, WRIEARFRMEREIR, RmFHRAE
RFRARRA, FER PEEFRIZEN 3 min
A&, RIEAFRMEETE, AT=RESEH, K
BN, FXRAR, EOFE R, 2
ESNE, WRMTEZ S #HX AR AR
R, CREENR, 8T, gL K
b =2 BN AN E R, S,

2) RIKRTF- 6 B A QET IR REML BB DT RE,
HEAF BRI AR R, AN TR REFITHIERTE,
KereBi. ABi. WIRGrab s &, I aE o)
PR, BREHL + R RED T EARTE, B
R, AN R s I A PO TR, XURR DA
F, BYRBEARME, KA RWRIR. HAEA
RECRBIEN ) MR Lkt & 2 IR S5 15 AT 6 Sk #s
g7ge N A NSRRI

3) &I & BA L E BRI RE, B
R BCENOE S RV EHINE, LR AR,
BEA ARG, %G1 EBRIE AR IER
HNER Ty, HATBRMER, RN, SIS FRAER
—E M R RE, B3 T HEEION “RE -2

No.l S & Bkl r- 6 BRI Zus

33



BB H

ECHNOLOGICAL INNOVATION

7, Mg, A E R, 1% a1
BRI, NN BERRRE FIHHEEHAE,
AR, REKRN R, MaLE, hiEiE
ENEEEHSERS, 777 Ll I N2 gAY
B, Tlkfe, BREMLATREAITL,

5 #RiE

ARG BRI A SR B IR B )5 0 AT RHIE K
R SEE, e T SR T G IR K, 12t
TEBIKHFERERTR, SO G758
5 HAMRGAHE, SHEIRELE,

BRI RAA R, REGSPRIE 7 3K (A,
TRTH U HERE ST 5 MIFIRE R, N LR RESFHT i
AR, eI HIMEES) 5 RN, Bk fmulhE
RYEB MRS, Llfk, BRElL,

ASLFE 7 RSB I TS ~F- 5 I8 Y AT AT 1 R
2, WPRAEKH AR TR, NET P
BRIRRG” AR BEEOR S,

SE 3

(1] Mt IRIT, BT, F. REKIEKEAIA

BaERoMEH AR [I]. ¥ E&%%, 2022
(7): 125-133.
Chen Mei, Yuan Zhenjiang, Chen Hongyu, et al.
Demand Analysis and Scheme Research on Video
Surveillance of Railway Track Patrol[J]. China
Railway, 2022(7): 125-133.

[2] £R . k¥ LA G R ABAITECL L #

A 1. P EE, 2023 (2): 113-119.
Wang Hao. Development and Analysis of Technical
Specifications for Railway Integrated Video
Surveillance System[J]. China Railway, 2023(2): 113-
119.

[3] 4% . 4kILZ AP 45 2 G0 W 4650 2 3R W A
7 1T, SB35 5 TAHAK, 2023, 20 (5):
39-43,

Xu Hui. Research on Cyber-Security of Railway
Integrated Video Monitoring System[J]. Railway

Signalling & Communication Engineering, 2023,

20(5): 39-43.

[4] HRY:. T —REKBLEEPINEIE R AR T @)
¥t [J]. k@134 5, 2020, 56 (6): 28-32.
Yang Tianjiao. Discussion on Development Direction
of Next Generation Integrated Video Surveillance
System for Railway[J]. Railway Signalling &
Communication, 2020, 56(6): 28-32.

[5] B —, £ER . kI EEIIN N 42 7] 3% 693K

B ARE [J]. k%@ 315 5 TR,

2023, 20 (2): 62-67.

Zhao Yiying, Jiang Zhiwei.Setting Method and

Technical Prospect of Video Monitoring Front End at

Railway Passenger Station[J].Railway Signalling &

Communication Engineering, 2023,20(2):62-67.

Wet R SRR SN RGN LT P

HRRAMAERIIRT [T]. SO58 125 TAHK,

2020, 17 (6): 71-76.

Zhu Yegang. Discussion on Construction of Network

(6

—_

Security Protection System for Railway Integrated
Video Monitoring System[J]. Railway Signalling &
Communication Engineering, 2020, 17(6): 71-76.
Rk, Bre . KR ST ENEZDR %
AREAR [T]. 45 &85 30R, 2022, 16 (5):
18-22.

Liang Hongyuan, Cao Lingyun. Research on
Low Delay and High Reliability Vehicle Cloud
Collaborative Security Strategy[J]. Information and
Communications Technologies, 2022, 16(5): 18-22.
Tk, R, FK, F.HRABRERZNE
ARG R AR R 1], QTR
2022, 48 (12): 2863-2885.

Ding Fei, Zhang Nan, Li Shengbo, et al. A Survey

[7

[

—
oo
—

of Architecture and Key Technologies of Intelligent
Connected Vehicle-Road-Cloud Cooperation
System[J]. Acta Automatica Sinica, 2022, 48(12):
2863-2885.

x| gkik, hik, §i. REEEMPAMIERAA =
Fr-F & RAPT AT [T]. 4kBEE1E5 LA
AR, 2023, 20 (8): 37-40.

Liu Yueyao, Chen Qian, Cao Kun. Comparative

[9

[y

34

BREIEEE S TRBIR(RSCE)  20244E1H



Analysis of Three Architecture Platforms of Railway
Integrated Video Monitoring Systems[J]. Railway
Signalling & Communication Engineering, 2023,
20(8): 37-40.

[10] R 2 . — KL AU EHRAESHLEF

BARF G R [T]. kGB35 TAREK,
2023, 20 (9): 54-60.

Xie Qingchu. Application of Integrated Video
Monitoring Technology in Nanning-Chongzuo
High-speed Railway[J]. Railway Signalling &
Communication Engineering, 2023, 20(9): 54-60.

TECHNOLOGICAL INNOVATION ARG

2022, 19 (1): 39-43.

Li Baojun, Li Qinghuai, Chen Xiyu, et al. Discussion
on Systematic Construction of Railway Video
Monitoring System[J]. Railway Signalling &
Communication Engineering, 2022, 19(1): 39-43.

[12] BRA, HEW, TKRE, F.%5%5000%

R IPvo A ARBEFT R [J]. kBT
TAZHOR, 2022, 19 (10): 30-35.

Zhao Yue, Yang Jiatian, Wang Yonggang, et al.
IPv6 Upgrading Scheme of Railway Integrated
Video Monitoring System[J]. Railway Signalling &

[11] 22 %, FRIE, BKRKRF, F. kBRI
R EACRART [J]. #3851 5 TRIAK,

% %k % k% % % k% x k % % k% % sk % % 3k % k % % 3k x * % % 3k x * *% % 3k *x % 3k % 3k *x % 3k % 3k *x % 3k *x 3k

(_k#2071)

Communication Engineering, 2022, 19(1): 30-35.

Meng Runhu, Chen Hongyu, Han Chengyan.

6 :TB 10621-2014[S]. b7 @ F E4kid h AL,
2014.

I F A AR B BRI E . k31 50T
# 0 TB 10007-2017[ST. db3% @ B ki & R
#t, 2017.

1 249, AW, KES . FRGF Tl

Bl bk EARAL [T]. $kB 125 TREKR,
2022, 19(8): 13-18, 31.
Wang Xianming, Zhou Yanli, Zhang Jianwei.
Optimization of Transition Scheme between Train
Control Levels in Special Scenarios[J]. Railway
Signalling & Communication Engineering, 2022,
19(8): 13-18,31.

4] AR, KL, AR, HEk/ B EFEIERILE L

REEG R 7% [T]. @ fafs 5 LMK,

2022, 19(9): 111-116.

Ma Ying, Zhang Qi, Hu Huan. Discussion on

Division Scheme of Dispatching Console at

Intersection Station of High Speed Railway and

Passenger Dedicated Line[J]. Railway Signalling &

Communication Engineering, 2022, 19(9): 111-116.

HAR, HER, HRZ . AT ELRFCTC

¥ 3 B AR A eI B R [T]. RGER1E S

IAZHOR, 2023, 20(6): 6-10.

Design and Realization of Auto-triggering Function
of CTC System Across Station in Red Light
Repetition Scenario[J]. Railway Signalling &
Communication Engineering, 2023, 20(6): 6-10.
FE 2. —357 %9 0 R AE D B EHK
i 7). SRR T TAREAR, 2023, 2003):
23-26.

Li Yalan. Design of Liaison Circuit for Crossover
Turnout Between Yards of Station with Two
Yards[J]. Railway Signalling & Communication
Engineering, 2023, 20(3): 23-26.

7] W% . Sled s &P R E ARG AR [T
PRIBBAEAZ T TAREA, 2022, 19(6): 34-39,
Xie Feng. Research on Train Operation Mode of
Hefei South EMU Workshop[J]. Railway Signalling
& Communication Engineering, 2022, 19(6): 34-39.
8] FIREK . ik BRAR AU KRXE S5 4%
G T AR [T] kB EBEE T TAAHEK,
2020, 17(1) : 13-19.

He Yongfa. Research on Layout of Liaison Lines of
High-speed Railway Hubs and Optimized Matching
of Signaling Systems[J]. Railway Signalling &
Communication Engineering, 2020,17(1):13-19.

No.l S & Bkl r- 6 BRI Zus

35



BB H

ECHNOLOGICAL INNOVATION

DOI: 10.3969/j.issn.1673-4440.2024.01.007

=R R K KFIEGSM-RIMZ T RA M
ES L

FER, RO, By, g’
(1. P _RIAREAR RTINS, RF 610031;
2. PEEBERSGHKRERARNG TE S, bx 100844)

BE: SRR REEEEHE MR TAENFEHTEZ, BAl GM-R MATRAKF L
Kb G oA RILSENE A F F %k &, ARG H ARG L, NEKIE AR BIAA)
B E BIRRARF SN BTG, sk %A Sk Sko4 38 ) GSM-R 20F F 40 & TR 7
£, BB FEHERTTE NS .

KHBIE : GSM-R; 2B ; FHik4kik ; %iE ; L&KE1ME

FEDHES : U285.21 XSRS A NEHS : 1673-4440(2024)01-0036-06

Analysis of GSM-R Redundancy Networking Scheme for
Long Tunnel of High Speed Railway
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Abstract: Long tunnels of high-speed railway need to be covered according to GSM-R redundancy
networking scheme. At present, GSM-R network can use two kinds of digital relay equipment: digital
repeater and distributed base station. Both of the equipment have a variety of networking solutions.
This paper analyzes the fault response capability, carrier frequency utilization, construction cost and
other aspects, compares various GSM-R digital relay equipment redundancy networking schemes
in high-speed railway tunnels, and proposes the application scope and performance advantages and
disadvantages of various schemes.

Keywords: GSM-R; networking; high speed railway; tunnel; wireless communication
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Fig.l Interleaved master-slave redundancy coverage scheme of digital repeater (1.5 km station spacing)

RES, WERAEREET. HETEFERIIRS
I (), 2H W B AR TR E R A A A A
At — BB TR EIR BT, BTS SHcik
ERERER] 5 2 m AL R i B ) B 322 PR A B
WD, ERRENTURTRET, 5 16.5 km £
HRIREE TURE . 1EHE KEEEATIURE &M

J7 52 By R Al ik TR &
(2 km ¥fi[A]ER)

Ji% 2 HN T RN 2 FoR. 1% 77 RAEREE
BEEY,, BEAE R E 2 Bl RU 2
HHFEAAIR BTS 51K, PAHRETIHRDCR AR BTS %
BANE / MER, EEZmYL RU BRI, B

—R AR EMTTR (5% 2) sFEu 4 RURMMER, T/ MEEESHEVZERE6~8dB,
TIRTTR U35 3).
HO HO
AR N BI¥ ka\/ A 2km B
HO HO HO
RgE2 km I8E2 km RgE2 km 882 km RgE2 km
o | [ % | [ &% | [ %k | [ %% | [ o ]
I
RU1H Ru2b| [RU34 [RU3B [RU4a[RU4H  [RUSa| RUSH  [RUsal RU6D)
MUl [—* ° o o . .
BTS1 MU2
BTS2

E2 #HFERERELEEMTRESS R 2 kmibakh)

Fig.2 Master-slave redundancy coverage scheme at the same site of digital repeater (2 km station spacing)

By B MR, NX DI 3 255 S T
SRESKIETT, B RU REHEN, %42 K/
XY, i 2 fR. NPRIE SR ARG /N X &
B SR 2 RUIRTER (1210 s B, KE
L0 1 km), B A B BEEHIE 2 km £,
LRREKE/NT 16.5 km I, ZTEENTHE1
vh IR EERIETE A RGN, S 21815 58 22 B,
AR HBFERERT 16.5 km i, %R
A BA& M ME,

Ji 3 By B R Al ik A TR &
(2 km ¥fi[A]ER)

i 3HMTTRUE 3 iR, RITRGTTHR2
AU EEAR —5, EEXHIET BTS1 A EEUE
IR, BTS2 Nes AU EIR, ALY, 1E
LA W28V 55 25 it BTS1 AR &, #fs I A |
BTS2 A&# k55, R, HTi%/7RERD RU K
P 22 AU, whlREE TR — . [R5
X2, RAESBERERT 16.5 km i, %75
FA BN AME,

33 PDHEIEL

H T I i A o3 A1 SRR 5 2 B s 2 I 77

NEAME, AIZEFHTERL1~3, ~AEER, T

38

BREIEEE S TRER(RSCE)  20244E1H



TECHNOLOGICAL INNOVATION ARG

TWRgE2 km IR&8E2 km TRgE2 km IR48E2 km W82 km
ww | [ ww | [ ww | [ % | [ wF | [ |
’Rl}la‘ |RIIJlb| ’RI}Za‘ |RU|2b| ’Rd&%a‘ |RIIJSb| ]Rtlma\ |RIIJ4b| ’RéSa‘ |Rl}5b| ]Rulsa\ |Rl}6b|
UL N ° . . i
BTS1 MU2
BTS2

E3 HMFEREFRGUFERREZHE (2 kmibE)iE)

Fig.3 Main and standby redundancy coverage scheme at the same site of digital repeater (2 km station spacing)
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Application of CTCS-3 Interface Monitoring System in High-speed
Railway Maintenance

Lu Shoudong

(Shanghai Communication Depot, China Railway Shanghai Group Co., Ltd., Shanghai 200434, China)

Abstract: The wireless connection timeout is an important problem that interferes with the safe and
stable operation of the CTCS-3 train control system. The CTCS-3 communication interface monitoring
system is the main measure to maintain the security and stability of the GSM-R network. This paper
briefly studies the problem of CTCS-3 wireless communication timeout, analyzes the data of wireless
communication timeout based on the daily interface monitoring system, and summarizes the cause and
process of wireless network timeout.

Keywords: wireless connection timeout; GSM-R network; analysis
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Optimization Design of Xinshuo Railway CTC System

Liu Yan, Xie Shengzhi, Chen Yongming

(CHN Energy Xinshuo Railway Co., Ltd., Ordos 017000, China)

Abstract: This paper provides a detailed discussion on the implementation and effect of CHN Energy
dispatching system in Xinshuo Railway. The successful deployment of this system has achieved a deep
integration of CTC system and the dispatch information system, allowing them to operate in a unified
manner, and improving the efficiency of transportation organization. To ensure the stability and
safety of the system, potential safety risks of CTC system are thoroughly analyzed, and improvement
strategies and preventive measures are proposed. In the practical application of the system, the
problems are analyzed, and specific solutions and suggestions are put forward. Finally, the future
development of the system in Xinshuo Railway is prospected, including centralized control, integrated
interlocking, and modernized communication, etc.

Keywords: Centralized Traffic Control (CTC); information; centralized control; communication

network; dispatching command
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Abstract: With the development of Beidou navigation satellite system, a large number of studies have
been conducted on the application data transmission of Beidou short messages in areas with frequent
geological disasters. How to analyze its safety has become the key to engineering application. In this
paper, FMEA is used to provide an application data safety analysis method based on Beidou short
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analyzed, especially the risks caused by data changes. According to the failure mode, the corresponding
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risk mitigation measures are given to prevent or mitigate the risks. This will provide safety assistance

for the wide application of Beidou short message in the future rail transit field to improve the overall

safety of the system.

Keywords: FMEA; Beidou; short message; temporary speed restriction
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Design of Data Parsing Tool for Record Board of Onboard ATO System

Cao Xiaoyu

(CHN Energy Xinshuo Zhunchi Railway (Shanxi) Co., Ltd., Shuozhou 036003, China)

Abstract: In order to realize the reading, parsing and display of the train record data, and to facilitate
the data analysis and the later maintenance of the train control system, a data parsing tool for the onboard
automatic train operation (ATO) system record board is developed. Based on the in-depth analysis of the
requirement specifications, the specific functions of the parsing tool are clarified, and the general design idea
of the software and the detailed design process of each function are given. Finally, the usage of the software
is introduced to provide guidance for subsequent users. Meanwhile, the software functions are tested and
verified based on the measured data. The test results show that the developed parsing tool can fully realize
the designed functions and is easy to operate.

Keywords: data analysis; software development; onboard ATO systems
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Research on Simulation Platform for Locomotive Assisted Driving System

Liang Chunyan

(CHN Energy Xinshuo Zhunchi Railway (Shanxi) Co., Ltd., Shuozhou 036003, China)

Abstract: This paper introduces a research method for locomotive-assisted driving systems based on
simulation platform. Locomotive-assisted driving systems have become a key technology in improving
driving safety and efficiency. However, conducting system testing directly on actual locomotives
may pose risks and incur high costs. Therefore, the development of a simulation platform suitable
for locomotive-assisted driving systems is necessary. This paper provides an overview of existing
simulation platforms, analyzes their advantages and limitations, and proposes a design scheme for a
simulation platform based on virtual reality technology. This platform can simulate various driving
scenarios and traffic conditions, allowing researchers to conduct accurate performance evaluations and
functional tests of locomotive-assisted driving systems. Finally, the effectiveness and feasibility of the
proposed simulation platform are validated through tests, providing strong support for the development
of locomotive-assisted driving systems.

Keywords: locomotive-assisted driving system; simulation platform; virtual reality; performance

evaluation; functionality testing
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Fig.l Test environment diagram of target device for locomotive-assisted driving equipment

72

PRERIE(E(E S TRBOR(RSCE)  20244E1H



E2 BYRERE

Fig.2 Driver control interface
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Fig.6 Automatic cruise process display interface
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Fig.7 Automatic deceleration and stopping process display interface
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coverage and edge coverage criteria of FAO. Finally, taking the mode conversion function of FAO as an

example, the timed automata model is established and test cases are generated. The results show that the test

cases cover 100 % of the test requirements specified by the tester and all the edges of the timed automata

model, which can meet the test requirements of the specified path coverage of FAO.

Keywords: fully automatic operation system; specify path coverage; timed automata; yggdrasil; test
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Discussion on Seasonal Regulation Scheme of Automatic Train Operation

Zhang Fan

(CASCO Signal Ltd., Beijing 100070, China)

Abstract: Automatic Train Operation (ATO) has been widely applied to the onboard signaling system
of subway trains, which improves the operation efficiency of subway trains. The braking performance
of the train has a greater impact on the precise stop controlled by ATO. The train braking performance,
especially the air braking performance, may be unstable to a certain extent, and the response to ATO's
braking command may have a large deviation. One of the more important factors is the influence of
season and temperature. This paper explores the method of optimizing the seasonal deviation of train
braking and adding the adaptive ability of ATO system. In combination with the braking performance
change of a certain line, a separate braking control strategy group is made for each braking change
period, and switch and adjust is conducted automatically in the corresponding time period (or other
setting conditions), so that under different train braking performance, ATO system can achieve precise
stopping at the platform and improve the efficiency of passengers getting on and off.

Keywords: ATO; control strategy by ATO; seasonal variation of ATO stopping accuracy
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Grading Protection Access Scheme and Implementation of
Rail Transit LTE System
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Abstract: This paper studies the specific schemes and steps of adding three grades of protection to LTE

system carrying signal services based on Xi'an Metro Line 14. Two feasible access schemes of grading

protection are proposed according to the characteristics of Line 14, and the optimal grading protection

access scheme is selected through network architecture and performance evaluation and comparison to

ensure the security and stability of network transmission. At the same time, through the description of the

relevant interface configuration and precautions of the grading protection system, the important steps in the

process of adding grading protection to LTE system involving the safety of train operation are elaborated to

ensure network security, provide important guarantee for traffic control of rail transit signaling system, and

provide reference value for subsequent rail transit grading protection access.
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Application of Quality Control Circle in Train Control
System Integration Project

Shan Heling

(CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: Considering the necessity and importance of applying quality management in the integration
project of high-speed railway train control system, this paper firstly makes systematic research on theories
related to project quality management. On this basis, it makes a further analysis on the modes and methods
of quality management (Quality Control Circle) by taking the successful experiences of quality management
in the implementation process of Shanghai-Hangzhou high-speed railway train control system integration
project as an example, hoping to provide a solution of quality management method suitable for integration
project of high-speed railway train control system, so as to effectively guarantee the project quality, ensure
the safety of high-speed railway transportation, and support the development of high-speed railway industry.
Keywords: Quality Control Circle (QCC); train control system for high-speed railways; system

integration project; quality management
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Fig.3 Cause-effect analysis chart affecting Shanghai-Hangzhou CTCS-3 train control system integration test effectiveness
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Design and Implementation of Onboard Relay Life Test System

Wang Xin, Zhao Xinghai, Yao Wang

(Shenyang Railway Signal Co., Ltd., Shenyang 110025, China)

Abstract: In order to actually test whether the onboard relay can meet the requirements of the service life
and improve the stability and reliability of the onboard relay products, an embedded onboard relay life
test system is designed to test the mechanical and electrical life of the on-board relay. In terms of system
structure, it is divided into two parts: the lower computer and the upper computer. Based on the embedded
system, the lower computer completes the drive of the onboard relay and the construction of the peripheral
logic circuit by way of the main control module, collects the contact state of the relay to be measured in
the process of action and codes the fault information, and transmits the coded fault information to the
upper computer through RS-232 communication. The upper computer is designed with C# programming
language, and has the functions of storing, analyzing and displaying the coded fault information. Finally,
the feasibility and practicability of the system in information acquisition, data communication and fault
diagnosis are verified through system joint debugging.
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Fig.2 Physical drawing of main control module
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Fig.5 Initial interface of the upper computer
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Application of Integration of Serbian Signaling System with ETCS-2 System

Liang Bin
(CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: According to the requirements of Serbian railway signaling system and the characteristics
of the national train protection system, this paper puts forward the adaptive solution and application
discussion of integration of Serbian signalling system with ETCS-2 system based on the analysis

of ETCS level transition and movement authority, so as to provide technical reference for the "Go

Global" of China’s high-speed railway technology and equipment.

Keywords: Hungary-Serbia Railway; ETCS-2; movement authority; overlap; danger point
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