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Research for Fully Automatic Operation Based on CBTC Metro System

Kang Haitao
(Crrc Qingdao Sifang Co. , Ltd., Qingdao 266000, China)

Abstract: FAO (fully automatic operation) system is the trend of the development of the railway vehicles around the world,
through the analysis driverless metro system characteristic on the basedon CBTC signal system. GOA4 level automatic driverless met-
ro system has obvious advantages compared with traditional railway vehicles, high reliability, high security and maintainability. FAO
system has been used, and itenhance emergency disposal of the operating system, and the level of automation, reducing the labor in-
tensity. ATC and TIMS are the core system of the FOA train. The train structure is the same as the traditional subway train, which
consists of running gear, car—body, circuit and control system. ATC exerts control and protection on train operation through ATP
and ATO modules. TIMS system communicates with ATC system, and ATC receives instructions from remote ATS so as to automat-
ically accelerate, brake and accurate stop at station. ISCS MFT and signaling system ATS deal with emergency affairs, through moni-
toring system to control train, in order to jump or buckle; if the risk grade is too high, the train parking and get on manually solu-
tion; if the risk grade is low, which does not affect the running, or wrongly operation by the passengers. the voice prompt by the con-
trol center or live broadcast to guide passengers to resolve. This paper go to clear up the FAO system designgeneral principles, and
analyzedthe kinds of 11 typical scenario, collocated each subsystem of the FAO system.

Keywords: driverless; CBTC; systematic research

0 315

CBTC (communication based train control system) R}
T RLBMM I ER R G, 6N Sk ny o) 4 45 i 18 AR
BE T MR, ENEERACANATERN, B
98 B TR IR Jy 2k 52 I A 2R A 1B A 22 1] Y 3L 1)
F . FILUCE BUTE b . A% SRR S A R SE LA % 08
T,

SHEBTREW L EW., F9. 446 WiE,

SRR

Wi AH#:2018-11-25; {&EHAHI:2019-03~20,

ES B B (1983 L B, INAR N fF 504, B3N F
WA IR B AR S E B T EMIEANE W L&
i 58 I 1] B BE 5T

HFEZALN. BLVHKARET., LREX BBl
M 428 ATC DU e TIMS fi 53, o il 1A Bt 5 4 2
g W o st ARG RN AL, B R R BE 5 A
Ty (HPE AL 2 508 B A B DA ) rhoe 9 01 B
i 51 41547 .

BEER AT ERACEN AR R, U %
WL, FSSEM,. GaliE aFFZRERE. %
SRR SC BTN B LA K [ Sl W, 28 %
W ARG RA BN e LA R B D aE, (T 8T8
B AL A A RE

Il T I S Y B AT fe P A AL H A B e e
SR T AL, F) s i 8oR Bk, Jaok. 514 H BB
(ATP) R B. Al Py ks FfifE. 7 7T isfr %2



. 128 - TR AL I 5 s il

Pe. BEAE T R E RS E R (CBTC) REEH
ML, SIS A Zhis s (ATO) 1Y A ik — 4

Tz ERCR . AR AR £ W5 11T
ML SR, B AL B N T i .

PRI R G L A RMACR, SIEETIITH ., &

SO B R G A S LB, X RS A Bk

b/ QT 13 SO S N O /A SO 7 o e &

(RAMS) #EFr48 I TH & 2K, AER T, 208
YIEAT RGENIB I .

1 £BH)ETEZBEFIZITER

1.1 RGEHEN

EHMBITRE LM G ETEE, SFTH, #
WA, B 2% 8 B ok DL R JUR i, e
REMEARET) . BINREERER, MBRELM
MHE TP BE 25 SR 4 N W A5 1 T, IR naR T A
EE, M RgEmA TR T . A,

LI AR A b 2R 7= I B BE T . O S A 4 R B AL T
PREE I PRIIE

s s B sk, N EZER, R
BHEGIEITRE TR E A A ER 2 A
Ao, fRUEA A Z B A L RN R 4.

LG LR R F B R A A TTAR B, IR 48
ARG . HHARGHEEIER, HRRE.

SIENITAE EERE (5217 8X0 HWETERS
Wi, —HmBAumBRRE, SRR 286, AL
FHEL FREEGHE, P EASITERS, BN
WadE . LR BN Sk TR s 1 W Rk
1.2 REREEN

2 BBITRGENIE N4 B A X, TR RN B0 2 20 kL
NS, WIFTIZERE MR . 7255 & N AR UER 20T
KM L%e, A SPKS &, FIEN ATC [ fil & e B iy 5 i
ZVFAERTRL , [a] TIMS Kk R a4 SR & T 0 0,
B F B VB R, SR e & 4% B N X SR AT s B H Ik
M TR M B, RS I Z R ER R
2 £HETRGEH=

WiEEADZITREN S, A EEDEBITNETS
B, X —AEE s TR, R B ERE. EEANK
& R BA B BUB RE, R AR UEAT A, PR b HE
EC S i A | T O Y N
XFE DL IR AT , BERSARAE RS BE BATAR L.

ML B FO5L () 3 0 (0] 3] 2238 AT O 2R I8 B 51 2 e 1 3
T & LA B — - S e ok DX, A IE R IE 00T Y Ab B
M HEER T, a0 1, TRIEFZERLT
P, L,

LHMBITREMEERAE NETF BT P LA
Wi B, BN LThBRESS A, Bik, 5
SRR A BT EARERNE, W LULe A giET
ARG R MGy By FREHM, ] DL 5= 58

927 &
& {AETT
3% (40)
]
TRER FRAE EOETT
(12) % (12) YN E)
L ] | KW
NTTE A || B
wa [
|
B RE

e
s

5 1E TE 2 ik 55

Ea

H3)/ T E R
B

- R | :
TR E R —
L]
BT R
B 1A

1 st

BHEANBITREN Y,
2.1 REBzER

FL ] b T R AT N T A T R A AN s
W TES MR 2 40 ARG N I TAE N RO AR AL
Hek BT CCTV BoR i b, IFfilk Wl D6, X454
AT 2 o B R AT . OB A 0 B T B R R ) A 1 1R
TR BRI R, IE TAE AN R, BT RS
ik TTAS 205 B X 1 A 38 0 e B, FRpRfE LT, Al
BN G AT A 247 A A B AR G B R, sl 517
PR E A B S AR T, XX B AT
A, RN R E =P RS RT .
2.2 BE—-HRE

VRS A TS )G, St ARIRBE, FWUE
RLAR R B, FR B A SR A T RE AR A . 2 45 ol S
RikMEss A5, FIE A T L ARRE, YAk
WG s Ty & R e B R IE IRE S, P E AR A T
FahRIRG »  opo0 T U T e i

AR ATC 5 TIMS B G #17. BRZGRP AT
il — AR IR R, BoR “TRE”, FFmd
VAR . MR A IS A R OGRS 3l ml AL 2 B X T
. SRR, BRefEE NS ERRE AM B
KBTI &AM
2.3 WE

ATS 76 R ZER1 1 — B ) P9 R4 75 oK 1% 8 1 B s
(B APV ERETH AR, gkt Z20 2 REEE, Hp
4G TSI 8 DL e B 2 2 AR A s . I A RS
e T 2 E, B3R W H Jo vk e e 5 0 R,
Rl O SBNSHE B E, iR EWES S
& 4 A I AR ER THLEAT .

AM AT, P EHE A ELR, ELld B FE G



%54

W . BT RAGE RS F G RS2 H S RN YR RN - 129 -

SHZAEEGNBITHRLSAREW, HTERB LS
BT A (BF LB B, M ERIE AR
G AFILREGNIBITHE A . TR B4R o T B 05
2.4 K&

FEH PO P EENREE, R —ERETE
FO—AK G (ERBD . AL LS PM T3R8t
BT, WIRARTFIT. A, B8 IE 40805, 7 HLE
FATE AM (A3 B, FRIELARFETT. FHLHEY
HAEZE I EERLE. B RS, [F5 R4, ISCS
R, BEREFBITEY. WERETK.

2.5 BENIEZRSE

Pl st ATS Lt e 851 22 A FE N iB 17T 258 ik A
i, CHEELEFLNINER,. ARESITE N
A ESTERS, HmFERE “IELRE” THIES,
BHEATC KA FERE E MBI NG — M ESLT
JG, BIMFIEMEW ARG NBEIT TH. L5505
KO EELETR, ENEHE. BUSRERAMGH.
2.6 HHEFHUEEHFXI]

WA EBIT R, FNERLEREEEANRS,
[F i LED 7R #% 5 2h 45 H 7 b PR 5 37 22 B 220 36 4 7 3]
R, B RASE G RT 50 K. JURERE VK RIE T 15
PR, MIERA ST HER B, HEETFAR 5 KA,
ATC S F R %S, BRERXTHESS & it 5 ke
B, SIFEASHBRIEET —5, o kEREHELE, FH
Bt ATC ES “OVS” Gl ol &t H il & &%) 1 TIMS &
PR 4, MEFENTRE . IREBIMIE R IER

SZELL AM R Z1TRE, 25 A R &=
7. ML) HE. LED WoR#F. 204 i b AR B 09 JF 4
TAE, EREBEOLT —48IETAshem, IR0 h
RELE G RN A PRI,

2.7 Bk

GIEAT B0 5 AR PR LR 1 2 ki), R EH )G
AR, ATC K9 EEHRBLE S — v, FiEd
ATC SERLY ZC (i 8y Fde v J5 1 A 2 is 1T AL A 3 . IF
I I I BRI i R 2 FR AR SR AT

PEBITEL S, REEETTALH,. #FITHEEL
L, FIETRERRCR B, RERE ST T E. Wa AR
R 18 % SEUT . Tl T ORI THHL, B AYTIR ¥ 45,
2.8 EILELRE

TS EAZ I IE R R S5 5 . #F A IEZRAF TR ol & G 3 5L
Pl oo B L IR LR 55 T 046 4 R ER 51 418515,
ATC 74 TIMS 3 J — 2= B AT 6 3¢ b 22 08 BB R 4
HE A8 1E AT 237 0 5 20 W O o S T B 2 T AR PRI
2.9 EE

AM #5308 17 T, 3 A5G 3 4000 3 % e 0457 1k TF £k il
SIS JE. AT EEL. FONIELKEIRERS. I
ik & (51 2 k3%, ZC BN BRAS ShALRR . CT e 21 3 )28 1 ol
AN, BEEINTRGITHEEYRMPEEWE, NIF
INERMIEE . BEES AR5 HLAT, ATC fil & A PR B2 fil &

de. M TIMS &M 48 4. MWIEL B 50 4. 4k i
WHWAESHL 1K, ATC Bt TIMS Kk Nis {5 T00
HBIFERSE 2 FEE TP, AM BN T2 B e
WIS AT, B 7 BEBR 75 5 km/h DL
2.10 Fik

AM BT o 2 O AR 8 T3 B2 BT AT T 0 45 T
FHBCE LRI N B A1 A7 30 B AR [ IR 51 4 0 T 00
JootEEET B BEEF) AR (Rl 7 km/h) #EATE
IR WG A STV AT 55 . W UEOE R I B A £ 4%
N rp o A ) B BT BEE AT 30 H R e A SRS N 58 B —
Kb Ja sk TAE.
2,11 fKkER

SNERKIFE NG, oo R R IR 2, — &
PRERIEE] Ay 2 43, 5 42 I8 OF 322 AR N A5, A0FR B e it
B, i E s k. WiH AT ATC 5 TIMS %X
PMD JfA7f# . IRAFSEE T, At APRIRBE o am f Ak
MR, TARE AR B F R, % T “F kK"
SEERI KRNI
3 2EHBETRAEMESE

EA= R PN B REESE  ob s DN R 3 NN [
PR i KB fE B BOR 09 B & m A sk F i
— BB RS

—

///m% \F/”\\\
BRGER ] — A

#
5 GAMHA \:;7//

B2 4 A 3hiafT R 485 N

B2 B B AT I T AR S A g fl . B 4 v Pl
TRBIA G A s . FufiE g . BEA LRSS . IE RS
Hisfr. Huhdrik . BHIELM S B P4 FARER A
FIHRAEh . A5l T, AT AR B, RL R AT A A
BRI TBOTT O s 0 ol A0 42 ) 6 A 2 W B 7 T N IR TR
Hzhiztr.

£ HBHBITHIE
REME

W& T1PSD ZENERR

RS
ARG
B

B3 RGbcEE



+ 130 - AL A 5 4 ) 2T %
St
HERER FEMBRE GEMBRE SR
_____ s ]
OCC/4E 55 Bt

T E

ISCSJRARMZE Betfl
ISCSIEAEHFEI T

A M RAISCS

EZEYA

ETg
[ 1]

pl—| miRs |l wsnen| s
— Hmmm mzm&|

N

- N ~=
=1 = = N
4 T S
> AR t ~s
> TaER| [FRER S
s N
& ~
ETTTT ERupk | [FRUAL N
- nRG nE% || BEg R i N o
BHFERIE P ’***’L I . L Ny
I - . TIHS (i | s — A AN I
The (b3 e | | s || FRERR || FRERN [N I8 Ny .
[ [ [ [ N
iy s | | s, || wesm ™
sl | [ #enn || smenn | "
ERTBHEAS
AT H AT Hmmmm H AT
AL Hsmzemiaﬁ-—{ o H LR H LDERE H LDERE H LDERE H o stua:mmH AL |
st et
] [ - [ | | ] < ——
sns | | g | s \ | | G| i
B4 RGN K

3.1 E5&%%

B RERIN T2 A BGFEHZEORSE, G5
TiBtT, IETE T e, WEBHEMR, LT EEE.
FERGENMERA T ELBGEEARANBEIAERG, L
BT PN AE LB/ N4 B3 Ks AT, WS4
B iz fT.

FE5 A% ATS., ATC 4 ., H b % ATC £
ATP DL J ATO, Xt317E B 3h 2 St R LR LA R AR . (5
SRGAE AT A shis R, BT a4, b
HL& 52 M BUESS /LU K 230 M5

PGB sEh O N IRE AR LR, B
RIS, Mo, AshiEb B, AshEsiEE. AL,
BahkZE. AR, BIREMASEEELE. 45
TR R SR EARET . TR ATC B3I HHERE, EEHG
FE LR ] B L R B R IR HE . R A A R AT
2o PM A, 0] m s T M2k = RM B
A, B0 T X Sk AR i BRI N T2 3=, b i R L
e 38 IS 1T .

3.2 EWMERES%

WG4 AWk, WERER MHE AN RS
WM E G . BRE B LR BSR4 T A
fERPEIE, WM., FRLEEN B K
TiEfF (EE) =1 R%.

3.3 EWMRE

FHEAADBITRENEE. B2 ABT7HA
HOOR S Wk R, ek B R . 2
AT REE RN TR E RS TREE. & HEEHR
B

TNEBH 45w pLE R AN ikt B s AT
MBI AR R A, R LB AR L A AR OR AT
PeH PGS AN E B EH BT IRE, FIEMEZ
[ SR TCAR BETT . & A8 1O 2 8] 2R I RUHE T8 15 i, PR AR
gy

BT A Lo 2 b 2l A B K 2k B T
IR SERRY S FARERRL) B v RE I, M
THEMENERER. PilbB I RE BB, ENE
HL YL 52 AL R 0 IO AR 5 R K HE SR AIR AT H i DAL R R
Z /b 10 /BT EEfi
3.4 A

il R T I B R R AR T] s Bl L 3fe & AE B 2 R B il s
TRERABE . 3 BT B ] Xk & 1T T dn e, E TR
PRAEE R AR, — H 2 AR T % o iy (a8, 48 3C ]
TR BEHOAR . BEHA, FIRE X 10S £48. Android £
4t . Blackberry 24t . Windows phone PU K £ 4t #) 4% 1 £2 )
LB A s A MG BT IR ZE W . R R AR AE A

CFE655 154 O




