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Fig. 1 Structure chart for train on-board monitoring system
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Fig. 2 Software structure chart
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Tab.1 Format of command frame
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Tab.2 Mode of train formation
i H B
PR — B 4 (4 A 2R FIS % (8 A% RD =552 AERD

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Mecl Mc2 Mecl Mecl Mc2 Mc2 Mecl Mecl Mecl Mecl Mc2 Mc2 Mc2 Mc2
2 T1 T2 T1 T1 T2 T2 T1 T1 T1 T1 T2 T2 T2 T2
3 T2 T1 T2 T2 T1 T1 T2 T2 T2 T2 T1 T1 T1 T1
4 Mc2 Mecl Mc2 Mc2 Mecl Mecl Mc2 Mc2 Mc2 Mc2 Mecl Mecl Mecl Mecl
5 Mcl Mc2 Mecl Mc2 Mecl Mecl Mc2 Mc2 Mecl Mecl Mc2 Mc2
6 T1 T2 T1 T2 T1 T1 T2 T2 T1 T1 T2 T2
7 T2 T1 T2 T1 T2 T2 T1 T1 T2 T2 T1 T1
8 Mc2 Mecl Mc2 Mecl Mec2 Mc2 Mecl Mecl Mc2 Mc2 Mecl Mecl
9 Mecl Mc2 Mecl Mc2 Mecl Mc2 Mecl Mc2
10 T1 T2 T1 T2 T1 T2 T1 T2
11 T2 T1 T2 T1 T2 T1 T2 T1
12 Mc2 Mecl Mc2 Mecl Mc2 Mecl Mc2 Mecl
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Tab. 3 Protocol for control commands
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Tab.4 Protocol for switch IP address allocation
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Fig.3 Process of getting each switch's MAC address
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Fig. 4 Flowchart of on-board devices restart
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—| Train{Name,IsActive} |

—| Cab{Name}

+——1 Camera {Name,Channel,IP} |

S— TDvr{IP,Style}

— CameraChannel {Camera} |

S PecuAlarm

}—— CameraChannel {ID,Camera} |

—| Saloon{Name}

—— Camera{Name,Channel,IP} |

| PecuAlarm

—{ CameraChannel {ID,Camera} |

Saloon{Name}

—| Train {Name,IsActive} I

—| Train{Name,IsActive} |

5 XML X4 # [
Fig.5 Structure diagram of XML file
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R o R AN B 6 .
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Fig. 6 Process for camera to take flow
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5 PR AERL P B B LR LR A I
1R R A B BT Bk U RE AR 5 —
HI R B IR SR B 7E 29 U BT
AT 2 G B SR BB AR RS AR R
P b ISCHEAT BSR4 ) R 4 ] R GE L.

iy EETE R R RS A G S A A L g
RGN E A BR ARP &, 75 W) 23 i At
SRR PLAE LR T PCPF A I [] Ping AN iE A9 BLSL.
JEL PR AR« LA 37 2 g 26 O 151 G 20 7 AT B

HR4E Ping #RVE K15 A9 4 B A SR DL 78 28 1R
B, MG LA 3B 172, 18. 40 N Bt. 4425 1k
Je o 58 N ERAR ML B AR Oy 172,18, 41, 258 —
HI) A b0 W4 R G R PGB T Ping B AE 345
W — G B ML (172, 18, 40 B BE) 78 £ R &t
Bk ARP #0447 I [ 7E 10 min 22475, F LU
BEEE ARP 2 0 R8BS i 38, 5 30 Ping 2R
W 1 R A AR LR I R 4L

x5 EAERAWHW

Tab.5 Protocol of device status

e thon o R
e 5B AE (i 5o e s 0 . — s 3N (i +
EATRD ANNL A v 5= v 55— Jre-
) . pg EHRE EORE EARG WARK WERE  EARG W RIS
EE' - W23 B13 ) P12 B2 BlL11 =0, TR s =1, 4%
B IV B A
3 e B UCHLIE 23 WORLIE 13 WCBLN 22 WCWLE 12 WL o Wwgp 1o RMBLERAE.
=0.1E% =1, 5515
Mecl-1 ;c Y /S
" WE WL N3 L2 el HENl s EEelz e o1 BRBLRS
=0,1EH%;=1,81%;
T1-1 4 RAS
5 (R E WE WE BE HEELL &S &2 B HRBLRE -
0L IE R — 1 B,
T2-1 R,
6 (8 W RE WE BEHLL BHRLS  BREL2  BERAL BERBLIR -
=0,1E%;=1,451%;
7 (E BERNLL BEEBLS  BERL2  BR@L1 BEEELS  BEGNL2  SEEsL Me2-1 GRS
8 (R BRNLL BEEBLS  BERL2  BREL1 BEEELs  BEGNL2 s Mel-2 GRS
9 W WE BE BE EEE &S &2 e T1-2 HRHLRE
10 e WE BB BE HEELL e 2 BHE To-2 BEGHLRE
11 (73 WARHL 4 |EHL S WEAL 2 EBREAL 1 B|EHLS BEHL 2 RN Mec2-2 $AZHLR TS
12 (F HERELL HEREL 3 MEREL2  BEEEL1 BERELS B2 KL Mel-3 BHZ LIRS
13 [ WE BE BE HRELL &S N2 e T1-3 GBI
11 o WE BE BE HREL RS M2 BEm To-3 HE BN
15 WE WL N3 BEGL2  BEEL1 HEENL3 Lz dEes Me2-5 HE @ BLIK 25
4 & i (OWEBERSGERMES N ER T RS 1P #

AR SO IR Y Bl 725 4 49 2 2 B A R G A
C iz TR BRI H L O 91 i 2 s {7 4R
BT SR A J7 A PR B, v (4 51 4 Bl 2 4 20 Ak B )
RETRUEAE AW (BEA N T FAY SO T, X 51 42
PEAT PR I B Ak B O 51 7 RE £ 2 2 A X Al
JE AT RE 22 4218 8 L O B A B s i 0 L R s
WA H T 2 TR M A AR ST AR A BLR T RE B
L5

1R HL S Bk WA W 42 T fi L o B 485 3% A% ML AF 1t 10 45
HEAT [l R 2% 13 D e
() W R G B A& e % B 200 Pl B 1k
Sh AL BTy RE s i BE 2 AR AL AR AT B D Ak IR &
FELORASE B LRI AE 3 4 3h A g 41 4 ) .
(3) W % 2 Ge B A B4 5 8 AR BLA ) AR AL
IP Hbhl- 55 2 58 B & DI fE.
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Design and implementation of on-board monitoring system software

for dynamic grouping train

TANG Hai-yuan,

LIU Quan-li*

( Faculty of Electronic Information and Electrical Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: Train on-board monitoring system plays a vital role in the safety of rail transportation. It

is usually made up of camera, digital video recorder (DVR), switch, touch screen monitor (TLCD)

and other devices, which takes the responsibilities of real-time monitoring environment of train,

storing video and so on. The train on-board monitoring system software which runs in the TLCD is

the core control software of the system. The dynamic grouping handle function is a key part for the

whole train on-board monitoring system software. When trains run in dynamic grouping mode, this

function guarantees that the monitoring system works normally. The introduced on-board monitoring

system software for dynamic grouping train has already been used in a subway project.

Key words: train on-board monitoring system; train dynamic grouping; real-time monitor; playback

video; on-board device status report



