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Research on Dynamic Detection Technology of Signaling System after
Infrastructure Renovation

Gao Xinjun', Liu Dechao, Lin Yujun?
(1. China Academy of Railway Sciences Co. Ltd., Beijing 100081, China)
(2. Nanjing Institute of Railway Technology, Nanjing 210031, China)

Abstract: In recent years, the high-speed railways that had been put into operation in the early stage
in China have gradually entered the overhaul and renovation cycle. With the gradual increase of
renovation projects, the demands for dynamic detection and verification of signaling systems after
infrastructure renovation also increase simultaneously. However, there is still a lack of dynamic
detection technical solutions and standards for renovation projects in our country. This paper studies
the signaling equipment upgrading in the renovation projects, and divides the renovation projects
into three categories. According to the characteristics and detection requirements of different types
of projects, the dynamic detection items, case selection principles, sequence compilation principles,
dynamic detection methods, and judgment of dynamic detection results of signaling systems are

proposed. It can provide technical support for unifying the dynamic detection methods and standards
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of the high-speed railway signaling system after infrastructure renovation.

Keywords: upgrade; signaling system; dynamic detection
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Special Interlocking Design Scheme for
Advance Starting Signal in Throat Area

Lei Shaolong, Cheng Peng, Mo Yungian

(CASCO Signal Ltd., Shanghai 200071, China)

Abstract: In the Guangzhou-Shenzhen-Hong Kong Express Rail Link project, an advance starting
signal SZ is specially installed at the forward departure exit in down direction throat area of West
Kowloon Station (WKT) in order to meet the demands of only one train running in the ventilation
area and a 3-minutes interval between trains. Since the throat area of this station is relatively short, the
setting of the signal has impacts on the interlocking logic of the arriving and departure route as well as
the shunting route of this departure exit. In this paper, an in-depth analysis of these effects is carried
out, and the problems of route segmentation and switchless shunting route are solved by controlling
the nature of segmented route, adding special interlocking relation checks, adjusting the timing of
shunting signal at stop and section unlocking mode, etc. The use of the scheme not only meets the
operational requirements, but also ensures safety and efficiency.

Keywords: advance starting signal; special station type; computer-based interlocking; railway signaling;
high-speed railway
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Research on DMI Hot Standby Method of High-speed Railway Trains

Zhang Youbing"?
(1. CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)
(2. Beijing Engineering Technology Research Center of Operation Control Systems for High Speed Railways, Beijing 100070, China)

Abstract: DMI is the man-machine interface device for drivers to operate the high-speed train control
system. At present, two DMIs are installed at each end of a high-speed train. Because the two DMIs are
cold standby, seamless automatic switchover is not supported in case of failure. Therefore, the failure
of DMI will inevitably lead to brake and stop of the train and reduce the operation efficiency of the
train. In this paper, the DMI hot standby scheme of high-speed train is given, and the key technologies
of DMI hot standby are elaborated in detail, including switching strategy, hot standby principle of
window operation and hot standby principle of text confirmation. The DMI hot-standby scheme has
been used to develop DMI hot-standby function and realize dual DMI hot standby switchover. It has
been applied and tested in engineering, which can improve the availability of the system and guarantee
the efficiency of railway transportation.

Keywords: high-speed railway; on-board equipment; driver machine interface; hot standby
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Fig.2 Conflict signal decision algorism framework
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Abstract: In this paper, a liaison circuit for crossover turnout between yards of a station with two
yards is designed based on fail-safe principle and meeting the technical requirements for liaison circuit
between yards in General Principles for Combined Circuit of Centralized Interlocking (TB/T 2307-
2017). The crossover turnout between yards is double acting and centrally controlled by one of the
two yards. The crossover insulation joint of the crossover turnout is taken as the operation interface
between the two yards, and the overline route is divided into two sections by setting up a virtual signal
at the crossover insulation joint. On the premise of ensuring the safety of train operation, the design of
liaison circuit for crossover turnout is simplified, which plays a certain reference role for the same type
of engineering design.

Keywords: liaison circuit between yards; crossover turnout between yards; centralized control
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Analysis of Wireless Network Coverage for EMU Depot with
Superstructures

Zhang Jian!, Li Jinhan?, Wang Weili?
(1. Signaling & Communication Division, China Railway Shanghai Group Co., Ltd., Shanghai 200071, China)

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

Abstract: The new superstructure structure design makes the railway building structure below it
different from the conventional EMU depot, which brings certain troubles to the wireless network
design. Therefore, it is necessary to study the wireless coverage in this special environment, so as to
facilitate future wireless network planning in similar scenarios. Combined with the Hangzhou west
EMU depot project, this paper compares the influence of omnidirectional antenna and directional
antenna on wireless coverage and discusses the design rules of the wireless system in such a railway
environment. Finally, it is determined that the scheme of using the directional antenna for wireless
network coverage in this kind of scenario is better.

Keywords: EMU depot; superstructures; wireless coverage
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Research on Intelligent Analysis System for Wireless Communication
Time-out of CTCS-3 Train Control System

Li Qiao"?

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

(2. Beijing Engineering Technology Research Center of Operation Control Systems for High Speed Railways, Beijing 100070, China)

Abstract: This paper studies the intelligent analysis technology for wireless communication time-out
(WCTO) of Chinese Train Control System Level 3 (CTCS-3). The intelligent analysis system for the
WCTO events of CTCS-3 is designed based on expert system technology. By grouping knowledge
base, the accuracy of WCTO events analysis with different data integrity level is guaranteed. An
optimized pattern matching algorithm is used in the inference machine to ensure the efficiency of
analysis. The system can meet the requirements of WCTO analysis for accuracy and timeliness.

Keywords: CTCS-3; wireless communication time-out; intelligent analysis; expert system
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Application of eSIM in Railway Dedicated Mobile Communication System

Song Jing
(Beijing Railway Communication Technology Center, Beijing 100038, China)

Abstract: According to the application characteristics of the railway GSM-R digital mobile communication
system, combined with the present management status of dedicated terminal for railway mobile
communication and GSM-R SIM card, this paper analyzes the application requirements of eSIM card in
railway field, studies the remote management and security of eSIM card, and expounds the changes in
operation, management and maintenance of the railway mobile communication system after using eSIM
card. It provides a reference for further technical research on railway eSIM application.

Keywords: railway; GSM-R; eSIM
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Analysis of CTC and RBC Interface Communication Technology
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Abstract: The radio block center (RBC) system is the core ground subsystem of the high-speed
railway train control system. The centralized traffic control (CTC) system is an important part of the
high-speed railway train control system. The communication information between CTC and RBC
satisfies RSSP-II protocol required, RBC sends train information to CTC, and CTC sends command
information to RBC. Based on the actual application of train control system, this paper mainly
introduces the communication mechanism of the interface between CTC and RBC, then analyzes the
communication information between CTC and RBC in the new train control system, and gives some
suggestions on how to apply RBC information to CTC.

Keywords: high-speed railway; centralized traffic control system; radio block center; safety
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Abstract: In this paper, an archives management information system and a supporting archives smart
warehouse are built in the railway administration, It is connected with the existing office management
information system platform of the railway administration through the comprehensive information
network to provide all relevant functions of lifecycle process monitoring and management such as
collection, sorting, storage, utilization, identification, statistics of archives, etc. and realize networked

sharing and efficient utilization of archival information.
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Turnout Equipment Management Based on Intelligent Operation and
Maintenance Platform of Shanghai Metro

Yu Qinlong

(Shanghai Metro Maintenance Co., Ltd., Shanghai 200237, China)

Abstract: This paper mainly studies the transformation of signaling equipment maintenance mode
based on integrated operation and maintenance platform, which is piloted on Shanghai Metro Line
13. Taking the field turnout equipment as the example, this paper introduces the application of the
intelligent operation and maintenance platform of signal and communication system, discusses the
implementation of field equipment management, and explores the transformation of Shanghai metro to
smart signal and communication, and accumulates experience.
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Common Area Coverage Solution of LTE System for Wenzhou Rail Transit

Lin Jing
(Operating Branch, Wenzhou Mass Transit Railway Investment Group Co., Ltd., Wenzhou 325000, China)

Abstract: This paper introduces the train-ground wireless communication scheme of Wenzhou rail
transit, and points out the problems of the wireless coverage scheme in the common area. In order to
solve the related problems, three coverage solutions for the common area of LTE system are proposed
and compared. Different train-ground communication LTE coverage solutions are selected for different
application scenarios, which has a certain reference significance for the construction of other rail
transit LTE systems.
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Analysis and Determination of Lighting Area of Signal in Off Mode

Qiao Fuming

(Shanghai Fuxin Intelligent Transportation Solutions Co., Ltd., Shanghai 201203, China)

Abstract: When the signal display mode is off, both CBTC and non-CBTC trains can run on the track.
For CBTC trains, drivers operate trains according to on-board signals and do not need to pay attention to
trackside signals. However, for non-CBTC trains, drivers must operate trains according to the trackside
signals. Based on the analysis of different operation scenarios, this paper gives the determination process of
signal lighting section, so as to ensure that the trackside signal can be lighted in time when the non-CBTC
train approaches the signal in front, so as to ensure the safety of train operation.

Keywords: signal; lighting distance; lighting section; zone controller; computer based interlocking
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Analysis and Solution of Outdoor Interference Fault of Axle Counter

Tian Wenli', Ma Xuexia', Xie Zhiming®
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Abstract: The red light strip fault of axle counter for signaling system of Hangzhou Metro Line 1
Phase 3 occurred during the early commissioning and operation period of EMU. The headplate of
the axle counter is monitored by oscilloscope and the cause of the fault is determined to be external
interference. This paper introduces the working principle of axle counter, analyzes the cause of the
fault, and introduces the corresponding measures in detail. The test and actual operation performance
prove that the fault rate of red light strip can be effectively reduced by adding the double shielding line
of traction inverter and brake resistance and adding the current equalizer beside the track, which can be
used as a reference scheme for similar fault treatment of other lines.

Keywords: axle counter fault; electromagnetic interference; shield grounding; traction return current
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Analysis and Discussion on Design Problems of
Section Integrated Monitoring Equipment

Zhang Jie
(Hefei Signaling & Communication Depot, China Railway Shanghai Group Co., Ltd., Hefei 230012, China)

Abstract: Taking the problem that the signal cannot be put at clear due to the problem of section
integrated monitoring equipment in a station as an example, this paper analyzes the cause of the
problem from the circuit, as well as the defects and risks in the design of section integrated monitoring
system, and puts forward corresponding solutions and suggestions for the above problems, so as to
ensure the safe and reliable operation of the equipment.

Keywords: section integrated monitoring system; design defect; safety and reliability
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New Idea of Magnetization Test for Choke Transformer

LG Damei

(Gu'an Beixin Signal of Railway Co., Ltd., Langfang 065500, China)

Abstract: Taking the choke transformer as the research background, this paper puts forward a new
idea of the magnetization test circuit of the choke transformer based on the deep understanding of the
field application of choke transformer and combined with the ability of existing test instruments and
equipment. Through circuit design, the test scheme of choke transformer is as close as possible to the
real state of use, and the magnetization test of a single choke transformer is realized without using
signal coil to aid the test, which makes the magnetization test of the choke transformer more real and
effective. In order to verify its feasibility, a test environment is set up and the magnetization test circuit
of the choke transformer is verified.

Keywords: magnetization test; choke transformer; test environment; verification
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BT AR I, AN R IRCRE BRI T
PRI AL Ay, I it BRI i 2 e 4 B 2K B2 E
5, WEUR LR AR AR HIEMELE, Wik
AT TR XS AN P17 FLIA AR 32 BE 77 B — RS 75
&, BB NJETTAL T as A1 5 F I Y [R]
MNAEFE ST, FuE H AP IR AT RE

DA TR A BRI, — BRI
B EAEE 225 M EFERE, 5505 mE
B, MRPEIREAY T MECHEBRINE 1 R, 251
MIE A ERE G, BEUE AR B 50 Hz A1 2
S, FSMEIAFEERE, @R EER
KB IR, RN MESMEANESHEE, AT
M A E S ML, MRyEZE Lt ti2 5]
MRS, @IS i 225 BRI Ro, &
AL AR G2 T AR AR, M ek
BT AL s s Xt AN P LA AR B2 RE T

1 BE, 4
O

T,

O
1
@,
3
O
iR 2
220 V.50 Hz : f55U; K. Ko @ BIJIFFE, WITHHE, 250 V.15 A;
Ti : JHIERS, 250 V.3 KVA; Vo, Ve : BIFEARUES; BE: : A%E
s E 1 25 HzHUH, 08I R EER/NF5%; R : A, 2.20/
220 WHEIEHERH; T2 : 25 HzIAE#E, 250 V.3 KVA; A A: @ AL
%, 0~5A; BE:z : Hellls R4S,
Bl ZF5|4EZ50 HzEIRE AT B
Fig.l Traction coil magnetization impedance test circuit with 50 Hz power
ZKIIMNIASIE, BE, 1 BE, MAHEmL L
AATRESE R, (5 S MMATERARIE A 7E 2R1E
Ulo AR N5 18 N YL A A S5 R
M EN, fRANMIRSERFERE ; THRARS
LIE IR Ay, TS SEE RE TR
M, AR S KFME RS A8

ARAEHC 72 P A IR 47 (9 S i 1
PRI S, O 2 T as R RE R TR H 7
AR, TEHRESLBRMINI, IsRBlsa
BT AL s s BV AT 52 O HATREAL N, s 15 2
AR, XA T o HrieiE, $euE 7 I
BERTRIA TS
2 WAL RIES 5 983IE

o IR IR, 2 MRS = DA
MAEHE A, W20 3 UE LS T AT 1
2.1 X ERERTEE
FEACTINA B AN 2 FfRo
LCIHF IR IR Lt

!

ghi&m

@]

o ®

N

E2 BB
Fig.2 Magnetization test circuit
fEE 2 iR E&H, E A 50Hz HIE ; E, N
FHE 5 BT ; LC IH BRI FLBS I IR AT 73 7l
ZPW-2000 &4 (1700 Hz, 2000 Hz, 2300 Hz,
2600 Hz), Hrh, HAEE L FHRIEEEA 50 Hz
50 A FLFIN BRI, BIFBOEIRIES TR A
§oEfE ; BE NHEUIAIERZ LSS ; C A, &ME
WE N 10 uF £f,
22 PSR
HE 2 A LB, 4 50 Hz HIEES A E SR,
A C KRB ES#A ZPW-2000 [F5 HIES
H, HAERERBRUIE 3 FR,
LCHBRIE R

s

BE

®

E3 50 HZZ %I

Fig.3 50 Hz equivalent circuit
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4 ZPW-2000 IR NG S, HAF R
W 4 FroR, HeArr 950 Hz HIERAE, H 14
I 1, Z i,

L , G

7 < i
H

E4 BIREMEBE

Fig.4 Frequency shift equivalent circuit

LCH BRI IRrES

4 50 Hz {55 H1 ZPW-2000 {5 5 [FI I 25 A,
A A IE S Ly 1) fH, L A2 ke 25]
M PREREL IR, 5245 K BR il A BE S X A R AT T &
JRA] 1S BE fE7TE e as P b Upe, ARIEIE 4 7]
M, BAJCRE LSRR L =1, — L, Fitk, 1]
AN Z = U/l WIHHEGHIERZ R A ER 5%
(RRNENEEZTEE A

TN RS AR MR, fEtIEH BE (K) -
1000/ZPW HEii AL Hds MBI TN, = 50 Hz H
finZEz (RWF) i, BABEES, WK Us.
I LMH, HL=1— 1, fEiZEHEEHMHETTE
AN Z = Upe/L HRGH, R 1A Iy, N0 A,
20 A, 50 A AT ESARE

&1 BE (K)-1000/ZPW1ETRZ 2810 MR EiE
Tab.1 Magnetization test data of BE(K)-1000/ZPW choke transformer

150 1/A Iy/mA L Use/V Z/Q
0 96 47 mA 0.965 19.7
20 133 0.04 A 0.72 7.74
50 137 0.03 A 0.48 4.49

S[R3 A 50 Hz M WS S, XTI
55 LENBEERE XA EAENHRENNE, &
AIRUE, HIEYIRECCRAES NS TR AEdE, H
MR B AN, WR1IPR, 4 ko, N
0 AW, I, FIRMED 47 mA, FEEN 0.001 LR ;
LRSS IR, B R R Lo, Y 20 AL
50 A I, BRERAY(CGRARIERS I REIRF] 0.01 %
g, MR RIS R R R 22,

S AN 37s
TECHNOLOGICAL EXCHANGE BRAZ

B, TEX L E R SR BOT KSR TS
th, HEMMESFEN S ARER T, Wil LCi#
PRI, (EB 4, 2 Lou, NOAR, @
A Uy M1 A]RAS LC IR B AIRESUE U co
ME 3 FRalAEL, YRS S RN A AR, 1 RIAES
WSS SR, BAR S0 Hz 551 F R0, Hik
IOV ERS,  RIAT DURRIE LR 1, BIRS R

7 L B 2 A EASE, 24 50 Hz HiR N 0
(BT I, BARSES, WE LM U, HE
A5 LC IERREST, B 0.96/0.047 = 20.4 Q, A5
A IEA 50 Hz M HIES, MABIES U
Ugen LB, W1, = U /20.4, @ AKX L =1, —
LHREAELE, AR Z = U/l HEAISE
ARSI Zo NABHRINR 2 FiR,

&2 BE (K)-1000/ZPWHERZE EEREEML MK 2K

((hag XEh))

Tab.2 Magnetization test data of BE(K)-1000/ZPW choke transformer
Low /A  L/mA  L/mA Uye/V Use/V Z/Q
0 96 47 0.96 0.965 19.7
20 133 35.6 0.727 0.72 7.7
50 137 23.9 0.487 0.48 4.24

H AR AILE R AT DAB H,  JEi 2 e as B L 1
fLHFTN 20 A IFFESLE NRE, {ERALHETY 50 A
I, HEIRE T as AL e BRI R ™

N TP RUE I R, I e A
JEASHN LC MR FLES 70 A T I

B4, HPAEMAR BE (K) -1000/ZPW 4E
ARy N AN AT R L, LC IR S I
A, FEERATIA, WEENER 3 R,

&3 NI BRI R

Tab.3 Magnetization test data of unsaturated inductance
Iomw/A  I/mA  L/mA Ue/V U./V Z/Q
0 0.939 48 1.002  1.008  1.125
20 0.937 50.7 1.034  1.032 1.16
50 0.937 51.2 1.044  1.038 1.17

i DA_E A, AN FR R LA R A
Hih 20 AFI 50 A, AT HPTR Z
EERTA= D iIEIE
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IRIE R LC I IR RIS Hh F R B 6 R S0 2R [
HUREZH 200 mH, HEHAEHRK LC IERHE
P& FIFEIZBRATE  77 7%, el ik, HES
Hi LC IR AIFEYT, Wk 4 i, £ 50 Hz (5
SN F N LR, w7 DA AR IS IR T
0.999/24 = 41.6 Q, F*f BE (K)-1000/ZPW 4ii
A EAIEA TN, MR 4 Fr,

R4 BE (K)-1000/ZPWHEH T ESSRAL % S04E

(LA 0EE)
Tab.4 Magnetization test data of BE(K)-1000/ZPW choke transformer

Loy, /A IjmA L/mA L/mA Ug/V Uy/V  Z/Q

0 103 24 80 0.999 1.021 12.76
20 95 14.8 80.2 0.618 0.64 7.98
50 94 10.86 83.14 0.452 0.47 5.65

LR 4 MIALSERER] DB, e deil
PUERALHETTY 20 A FFEPTHE TR, fERACHIR
50 AR, JEiAL AL E BT SRt ™
ESRX bER 2 UMK dE, B&H AF, f£7C 50 Hz
FEAR B 2% P IR IS AU RS SRR S K, #£65 50 Hz
HEAFRTAPE N IS RIS SREE S 2o

PRI XAIAE T, 2R 2 BOMDEfiE B
XE BE (K)-1000/ZPW HE {72 as P ER S A0 1
AESLIE, Mk 4 FREHERNIN R BE (K)
~1000/ZPW HEifit 2 He dr PR AR 2R MNA (S S £kl

SR 2 R 4 MKEARAS LIS A, X T
2O I 28 e A PR FS 8 S 8 P SR S R AR TN 1Y
JITEFAE—E BB, FEZE O 2L e N R R (5
SR, BT R EAERE, &
RESE AL NI, AV H S5 BRI LR EE A R A
A, KETEEMKAE .

54N, LC ISR FERINME S 2R TN FFEX
EIR, TAE 50 Hz R A NESOVAN, Lk
[EARERIE &, Iz LS IN, FRIER LC IR
L5 FITIIE S R ey 28, T M AE 50 Hz Y
FRIRIE IR Lo

H PA_E o A e AR, I FELE T LR XY B S e
AR THAACINA, AZIRT WA HeimA REMEAT
BEALT, AEAEM BT 2 ey Imd AR MR T Y
773, ERRINAG R R MEY I Ol oL ds

AR AR LR 2 5 | I 5 S A WA FRLIAE s TS A,
HHAZRHEAMESESLE, LA DA
AU LS, SRR ESR. o aREas,
i AL ds DAL RIS L 22 e g A RA AL I

3 HRiE

AR H IR U R S, M H RTHS I
AR, MRACHERR TR, FEIRE A
B, HEREFMRIR MY LC RO RALES, HIH
AR L Ml By s 25 457 ] ) SR A PR Y I A T,
BRI AR LC RSB A E, WL
A DAMAR (L FRLFE A% P AT DA ANE] 500 A,

SCHL B B eI A Heas B AT S ALK, A%2
WAL L a4 REMEAT AL AR BRI, fE58 =
T3 s A, INTERZIU, IR SO A TR S
TR, X THERE I as B R A £ mT LSS —
akEN, AFREZWIZS —EMINNL, fifk 7
Mk, PR T asRE, WA TR,

IR A RS AN AR5 5 2 R Al BN, R T
15 S L BBl 910 1t 22 s A ME RE A ZE 2R T2 M,
AN, EEMIERES, ATREN 7T
HITEESLRIE, TE TARRAR, BE T AT,

R A FELIE XS 2 s A O R A T B e T
KRR TARIRES 5 NG fA&, IAESL. AR

TS IR RS, AR AR AL A2
H TR, ANRERAT AR RGN, BT AR
EHTEE, EHVOEE I, B T AL ER T
TRIRER, BA TR ; R RAT AR IME B
HilESE M 7 Al SRRV BOE SR, (AT R,
HAEARESW L,

SE R

(1] FEAREFEERKEE . k¥ AZ5 A LE
% % 734 :BEAFIEALT/ER TB/T 1869. 7-
2016[S]. b7 : P ESKE B RRAL, 2017,

[2] SRR . wik (M. 408. b : HFHKFTEMK
A, 1999,

3] & &, BREE, WNiH. &oREAFH
N AL AR [M]. b ae: F B 4K B AL,

&4

BREIEEE S TRBIR(RSCE)  202343H



BRI

TECHNOLOGICAL EXCHANGE

Bt G4 dr i [J]. k3% E1313 5 24240
A, 2021, 18 (3): 95-100.

Meng Lin, Wei Tao. Suggestions on Common

2008: 320-323.
[4] ®483%, LR F, WAL . WATEROFK
Wik [J]. /R, 2011, 48 (5): 30-32.
Tian Mingxing, Shi Hongzhang, Min Yongzhi. Faults in Impedance Transformers in Track
Equivalent Circuit of Choke Transformer[J]. Circuits of Passenger Dedicated Lines[J]. Railway
Transformer, 2011, 48(5): 30-32.
[5] i&opm, Hwets. DIRATEZN KL [T].

SRBEATAE 5 AR, 2011, 8 (2): 70, T6.

Signalling & Communication Engineering, 2021,
18(3): 95-100.
(7] 8l # .50 Hz 5| = AT R A AL 5 27

Lu Lingna, Yang Xiaofeng. Test Circuits of
Uncharged Impedance Transformers[J]. Railway

Signalling & Communication Engineering, 2011,

[J]. ki@ 13135 A K, 2021, 18 (2):
93-98.
Si Jing. Research and Analysis of 50 Hz Traction

Current Return Interference[J]. Railway Signalling
& Communication Engineering, 2021, 18(2): 93-98.

8(2): 70, 76.
[6] ZHk, % . REHEBRRILATE ST ILK

k k k k% %k k k k *k % %k %k k k % *k %k k *k * % %k *k *k * % %k %k *k *k * % %k *k *k * *x *x %k *k *k * *x %k *k *k *

E/MES
OSDM#EZAR T{FARRSE S 1F AR EXLEOSDMIERI AT

AR

THREHEM LA (OSDM) 2 UIC I—IUEIY, BTERMERIH HsE AHSO@EM PRI imiE, HATER. S8
NS AFIRR T/EE MM ELEA, REAANFRTIR GE= 4, [T IRERMEEEAT) MEREN T OSDM M, fth
fITEES I OSDM HEeR TAEHMISIN #E www.osdm.io Wk _EDIFIE A AR EE OSDM i, Bife HARMITECAME, £
T OSDM St TAEIEEHRFSIIATH, FSTRAXEE TAERIARIIETT R TAE, OSDM #UTZRAXINIL T OSDM HoR AR
JEESHE OSDM /A AR HE S,
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S A TR OSDM, Sqills AFY OSDM $#TE RS T — MESML TR, (LRI #RT DAE 1%
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Sqills = 5hE 295 - 41K (Johan Nieuwerth) @R : “TRATIEAEIT LM THAGME TR RREEEEE RS, MALK
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FEE . it AL S AR EAE R AL IS 2 SAFELABREQEALT, K44
FFa b R0 E, FExTBRAARAE Y RA AR 0 RAE, TREE AR 69 TKVM-1000 K&K 2
H K. APRGEBRAHEE ) EFFREALA, 4H3F IKVM-1000 k4F4m . $ o & $ o Jirdtir—
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G - TKWM-1000; & 0 847 ; i2484F ; & 0@ il
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100070)

Research on Misoperation of Serial Mouse Using IKVM Long Line Driver

Zhang Guanghui

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

Abstract: During the commissioning of the on-site computer interlocking equipment, the action
of moving and clicking of serial mouse occasionally occurs in the control & display computer
when no one is operating, and results in effective but wrong operation on the interlocking software.
It is suspected to be related to the IKVM-1000 long line driver. In order to ensure the normal
commissioning and use of the interlocking equipment, a series of tests on the IKVM-1000 optical fiber
interface, serial port and serial mouse is carried out, and the fault phenomena and causes are analyzed,

so as to solve the problem of misoperation of control & display mouse.

Keywords: IKVM-1000; serial mouse; misoperation; serial communication protocol
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BARR

kﬁ*ﬁﬁnéﬂﬁ
TKVM:
FHLEbR Hﬂ%ﬁﬁ Akt bk zl:ﬂﬂ%’@ 24 ViuutH+
C__ D C:D Dl
WS EGREE  ARHBSRA  AHBSERN ORERE R LETTYTE
SheE bt Wit WA >ams s
<+ Z ®
NGRS
Hit
Bt O A
IKVMESmLzI
Fdfr
24 Viw i+
‘49’ @__@ RS-48541 1 mﬁ¢
R SEoRfdH2 Jeetiith ;fﬂﬁ ;iﬁ)f 12345 O
] A > O+ s
A ES
Hit

El IKVM-1000Zh8ER B A R Wm A R X IR SE PR E R =

Fig.1 Function diagram of IKVM-1000 and actual connection diagram of the receiver and sender

LAIRTHLRE

MR PREM T, BB RS 2 B BoR ds
K% 8 bR 2 TR AR KR IK B 8% TKVM-1000
HEAE, 2R HEE S IKVM-1000 AricHY
412k 5 TKVM-1000 A9 IANMERE, AR
BSOS SIEIE R R, SESi & E] IKVM-1000
AR, P RO R B FL (S S R I B R
i S H ] BRI TR /A A1 S IR B PR B SR

2 FARREEREEN
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AR TKVM-1000 & 32 Uity b 1282 WAL (1) Y £F A B,
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BUNE 2 ffi7Ro

2 bk, SIMHIRIERSR, bt
TSI HTEFE

() 2 B IR 5 R

3 EARMRRIERIEEIE

B, TEMIAGER EARIIRRERE SRk
2 BUbRA B 7= A 3R 2 TKVM-1000 %4574,
A,

AfEF TKVM-1000, & 1B bR B BEAE T 4%
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g LRGN, BAE AR O RARIR R E RIS
BHESLE T RARA S, Az IKVM-1000 ¥4,

HIR, TEIRNDH= AR E R & AT SR IA,
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W, AEBEE, ST 850 ERERARRNY,
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ARG

PR T -
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S
=

FI A\ ERSE

rIKVM—lOOOZiiijﬁlﬁ{ O O O
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IKVM-1000%2% Wi s
O

HBIEAL A2

O
@ Eﬂﬁ&ig} = O %Q

7'521’“ 0

143

boood

FRWCH LS
B Rl

E2 REAERNRIMERE

Fig.2 Schematic diagram of problem recurrence test environment

BT BIREE, F R OB TR M 0 SR
W ER 8GR, RBLER O R B N (i
SUbR i _E BOEAT RO BRI FEE) |, H#i0
BURAR 2 — L hlaa b 8w, mHEER 17 IEH #1aE 1k
B Zoh, A —E MR BRI T R,

FITEA, FUPREOTRIRAE, 2 LA RUbs S 20 3%
b/ REGI AR . QSR 1 T E s R AR R
HEFE BUANARE I, w208 iR O RUPRE B/ R H,
AR H P A A,

4 BNOBERERSE

41 BOMNIERIE

BIEE g, Brsi (bit) KRR
Wi, REETT (byte) WIHTEREE, H
& HR AT DATE A A — AR A& BB Y [R5 — R
SFRUWEHE, EARM PRI B RENS ST B B RS,

9 £t RS-232 B 5| & X pinl £k
kil (DCD), pin2 #32%FdE (RxD) , pin3 &
A& (TxD), pind FELXumERL (DTR), pinb
{51 (GND), pin6 ##E# &4 (DSR), pin7

WHRA&IX (RTS), pin8 {HkRAX (CTS), pin9 ik
B8R (RD. H pin2 f pin3 HdEfEH, pinl.
pin4, pin6. pin7. pin8 ##EHEF, pin5 Hyih
2o EROISIIE XA 3 Ais.

15 9
o
ector| 25 PIN-

connector [Name| Dir Description
1 8 CD | input Carrier Detect
2 3 RxD | input Receive Data
3 2 TxD |output Transmit Data
4 20 DTR |output |Data Terminal Ready
5 GND - System Ground
6 DSR | input Data Set Ready
7 RTS |output| Requestto Send
8 5 CTS | input Clear to Send
9 22 RI | input Ring Indicator

E3 &A5IMEX
Fig.3 Serial pin definition
AT ASCII B FrFfEHm, s 3 1)
LSRR - Mgk, RIXME, HTHROEEFEZREDY
B, UmlIREFEE — Mgk LRIXEEE, RIS —1R
2 FRECEEE, HALA THEF, EAA20FE,
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B ORMMERARZ pin2, pin3, pind, pins,
pin7 £ %6 pin2. pin3. pin5 HHIFRREIELE
s SH, 1E432 TEVUIUFIIE & RRga)s,
FEH—EARFFHAK DTR A1 RTS, FUbRHLJEAR SR 4%
#il{55 DTR 1 RTS M MESLRETH IR,

42 HBOBSHY

EIA-RS-232C ZEEHF TAk< (Electronic
Industry Association, EIA) il & iy — fit £
TR bR, Hrp “EERE” RSN
(Recommended Standard, RS), 232 AtRiRE,
C FRBRIREL, RS-232-C REIRIERA 25 415
Sk, - DNFIEEM—NHBEE, X HEEER
P, B FE S&IREEE TRUE, K50
PRV 2 500 pF AR E, BEHEEKZILE
AR, BRI ERAEE, BS5HNFR,

f£ TxD 1 RxD | : ¥ 1(MARK) =— 3 ~
— 15V, B 0(SPACE) =+ 3 ~+ 15 V,

£ RTS. CTS. DSR. DTR #1 DCD % % il £¢
L EEE®R (@, ONIRE, [EHE) =+3~
+ 15V, 5573 (WiFF, OFFIRE, fHE) =—
3~—15V,

5 BARRRIERERE D

TESCEH L HE R I, TKVM-1000 £ DTR
MRTSESHY, MNMESHF+3~+15V,
A EUAR AT DAB B, TAFIE®, fEeer ikt
SR, IKVM-1000 #Z 4 DTR #1 RTS {557
M, MMEEHTF—3~—15V, HORRARES
FIM, JCIRIEH TR, FHEEENE 4 For.

283 ik ortfr, BRI AN R E LT I8 {5 i e B
FRITEE, TKVM-1000 ££Wesm #:  DTR #1 RTS {5
SHFBREE, SRORRETIAZIHE, (HEARAERR
A RICRELERF TIE—BN R, RS AW,
BRI AATE RPIRA, X O AR AR A
R B AT, EEMEIEER, BfHERY
A DA RN ML, X ARET FEARRE BT O B 1 EUPR AT
RER R R, BahEHRERE, @id IKVM-1000
e 42 THEAL, BRI B EREEh s iR,
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D1 1N4148
pin4
) D2 1N4148
pin7 —pt 3
& 4
T 1

pin5

B4 pin4. pin5. pinTEBIRRIE

Fig.4 pin4, pin5 and pin7 circuit schematic
6 RS ENIIE

T AR 0 TR ISR, —
R R LR IR B TR, K
R T ERIEIIIEE, A TH PC I 2,
1 PC Sk P o (S 2 IR G P e BUbRAR
RHEEET MR A, RS L
MRS T0F, ERER: PCIMIRE RS, (Bt 25y
SRETR S5 T, AIRESH/ MEERI AR, *it
ATLAE TRV M-1000 A5 HHEIGH 3T Obf, Ve
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Engineering Generation Method and Implementation of Interlocking
Data for Hungary-Serbia Railway
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(CRSC Research & Design Institute Group Co., Ltd., Beijing 100070, China)

Abstract: The interlocking data configuration engineering auxiliary system is an auxiliary system for
the visualization and automation of the engineering data of the national railway and overseas signaling
systems. This system adopts C++ object-oriented thinking, mainly realizes the drawing of station
diagram, multi-view display of station diagram and automatic data configuration generation and
other functions, and forms a complete set of data configuration engineering auxiliary system through
the analysis of the interlocking data structure. The system improves the correctness, completeness
and effectiveness of interlocking software data in the data configuration link, greatly improves the
efficiency of software production, and effectively guarantees the implementation of signaling system
integration. This paper mainly expounds the application of the interlocking data configuration
engineering auxiliary system in data integration of signaling system for Hungary-Serbia railway.
Keywords: Hungary- Serbia railway; interlocking data; object-oriented
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