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An Analysis of ATS(Automatic Train Supervision) Functions in the Train Control System using Use

Case
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Abstract - As a train control system becomes a large
scale and complex, it is necessary to control
rigorously the system requirements specification of the
train control system at the early phase. This paper
describes Use Cases and activity diagrams of ATS
functions requirements in the train control system.
Basic functions of the train control system refers to
IEC 62290-1and are suggested. And the basic
functions includes train operation without a driver. It
is anticipated that this paper will be helpful for the
analysis of ATS functions, ATO functions and EI
function in the train control system.

LA B

AR A AM(AEA T AL ALYy AR &
A BAsle ulolg Alag]log A ATS, ATP (Auto-
matic Train Operation) 2 El(Electronic Interlocking) &
TAEY, A 2] EHE Fu3r] A
t GAAEES X A2F9dAYoHe]l Fad
FA8 A7} "t

A9 datAolA2de FFEANLHen HEBHA
o, F(driverless)AF& A& FHIZ U ol
we} datAoA2de FREE Y AL Egxe A
F EolA3 Utk EF AAAANLPEAN LZEH Y
7} AA s wiFo] ofg Folxnm ok whepr kA
oA A¥lT AXEGoe AT AL ®ole A
o] wl$ Fo§ EAZ A4H3 Yt} o] TS EAF
of dA3l7] 948X IEEE Std 1474.1, IEC 622267, IEC
62200 R IEC 61508 5 FxtAojAl2dY 715, 4HL
AL 2 RAMSE WAdeE 3 FAREINE Y
T Aok o] 2L FAEFTE HLE A JAIAY
9] AzxEgol AdANE A7 AFRETALe] =
W SFdoA JP=En o1l

dxtA oAl 289 o] Fuy} An B Aj2de
AxEY Y ¢tAALE MJse AR FasdAY, AZ
Edolg MEslrle @A Axgoded @l ZE o]
HAAA T F Ue WHes AL 233
3te Aol Eo}h Fadlt) IEC 622788 Alxg o]
HolE-g 14NFAZ FEE 1 o, AH2de 4
Astn Azar] Ao Al2¥g, A2l FExA,
gaafd, N2ga7Ag 2 A2 aTAERY] X
d tEjA FlEstn UATH2) 48AlA FAEE AlAH
sFAERe A" 7%, AxdY A%, dEMolx
5L X 49A0M FAE A2 FAEE E
g A24dA 2 ARGAE Y37 Hol & 87F
AHE B3t ol BAAY BE Foste ol vi¢
Fasith, ojsiBARI}E QA e-A), B4R, 22
g 5 gIstng olAL wgdd WHS HEse A
o] HAslth ALY AZEH A FAYS

ZAske wHies AP, semiF 7Y B F2AF
q 71 B& aFstm U3l

E A7 semiB Y7yl Ee 2ZEJAL E
oA AYdE Use CaseE A&t FAAELAE B
B2 e dAANA"EY ATSY 758 TAIES &
il ATS7159] HPAHE HY3dn, & d7EHE
& ¥ ATPS EI9 7)15%Ad] @83t dxgo] F4
g gaAoi A 2T Aol B4 Rolth

2. EXAHO{A A

2.1 AXMojAlAY TN

B A7 ddes 1 e AL E 7
MNEAI4S B4 FA(driverless)AFEHE T8}
E AL 207 gt gxAlolA A Fig. 13 2]
AARAu e} Agdulg FAE e, A-33L FLEE
AL A Y3te Aol g SALE ALEF

(e E RS

Fig.l Train Control System Structure

A e ATS, ATP, ATO @ EJX2EC(FF,
=2)7} x50, F4Quede ATP 2 ATOZ 2%
"}, XAATP7F Al ¢ Ue 443 Hd 409
Aojn), dxte] A HNSEE 150(km/hleln], @3 H A
YA AL Wlseclolt.

22 ditHojAAY 7|5

Fig. 13 & A2"& FAsE ATS, ATP/ATO
2 EIAX NN £ 715 wixs 0 &AM FRARF
$Ae UdASA FYste=v YL 715 Table 13
2ol Fos o4l

- 180 -



Table 1 Basic functions of train operation without driverl
ess

:TL

M

NENT

Ensure safe route

Ensuring safe movem

i Ensure safe separation of trains
ent of trains

Ensure safe speed

Driving Control acceleration and braking

. . Prevent collision with obstacles
Supervising guideway

Prevent collision with persons

Table 19] 8FApg}e] o] A oJA2H-E& FA33}
t SRS 9% A5 Fsigden], ATSH @
3E 71%5-& Table 29 2t}
Table 2 Basic functions of ATS

* ¥

N8N %
Import timetable & select timeta
ble
Modify timetable
Assign journeys to the timetable
Set routes & regulate trains
Manage train missions
Add and withdraw trains to/fro
m revenue service

Manage the timetable

Manage the train service

Supervise train tracking

Supervise the status of t
he TCS equipments, train
s and other systems
Monitor traction power

Process safety related commands
Process non safety related comm
ands

Provide system operational statu

Process command

. . s
Provid . X .
ovide operator interface Provide onboard and fixed equip

ment status information

Provide interface with the
communication system fo
r passenger and staff
Provide interface with the
passenger information sys
tem

Manage rolling stock and
staff resources
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Fig. 2 Use Case analysis of ATS
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Fig. 3 Activity diagram of Use Case A
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Fig. 4 Activity diagram of Use Case B
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Fig. 5 Activity diagram of Use Case C
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