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Abstract - Presently metro in our country
has higher rate of passengers as a public
transportation of urban area than other
transportations. And road Is under very
restrictive condition to be expanded in many
aspects because the streets are completely
choked. Therefore increase of capacity in
metro and reduction of headway has been
seriously required and utmost efforts has been
taken by related fields to meet the
requirements. The concept of CBTC system
came out from this background.

CBTC system can be implemented to detect t
location without using the track circuits. It h
advantages in aspects of signalling equipments
and maintenance. This study investigated exa
radio communication system and applicable
norms in other countries. And it also revie
suggestion for the establishment of radio freqg
radio network to be considered for applicat
control system by radio under Korean metro env
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Table 1 CBTCAl2€9] 3% Alg
other
San .
New York ) North UK Europe Asia
francisco i
America
NYC . Paris
Transit | BART |° *“"i‘:“’“‘h Decklands| RATP Lﬁ“"}zr
(Canarsie) Line 14 i
Paris
FE 1 Muni | Y™ | subitee | Rate | oM
Airpert couver ) Kong
Line 13
Long Toronto
Island Airport Scar- Lyon Ankara
Railroad borough
Detroit Lille | Singapore
Seattle .
Airport
Las Vegas
Morgan
~town

Table 1914 AYP2 CBTCA2HE FH(AYZ
& I 3FAE AHEE e 2o

- Alcatel JFK-Airport, San francisco Muni,
Vanc ouver, Toronto, Detroit. Las Vegas,
Docklands, RATP Line 13, Kuala Lumpur,
Hong Kong, Ankara

- Siemens : NYCTransit{Canarsie}), RATP Line
14, Lyon, Lille

- Bombardier : San Francisco Airport, Philadelphia,
Seattle Airport

- Alstom : Singapeore

- GE ' San francisco BART

- TBD/Other : Long Island Railroad, Morgantown,
Jubilee, Turin
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Table 2 4 ¥ dEHIA2E A B FIAG

FEAH 29 T8 A HeAr H 3
802.11b, 2.4GHz,
Alvarion IEEE FHSS
dupk
() | 80211 | 8021l SoHz, | Al | half duplex
OFDM
Model 2.4GHz, DSSS, )
A‘zg;f“’ 2400 | RH-530, half B°"im‘ 4 backbone
(53) duplex
Gestec | EasyLon IEEE 1473-L ABB, Alstom,
(%) PC/104 (LonWorks) Si
2.40Hz, DSSS
GE-TS | EPLRS ' ’ GE
" By
@) (=) IEEE 1473-L. (Harmon) 24 backbone
half duplex
1473-L2 TCN
s - sl 4384
- AolEdo] g
Microsym({
M A-190
Nexterna | ATCS 200 900MHz, GMSK,
(= it R3422 & RS232
Rail
Transit
consultant
s
Safetran R Link 2.4GHz, DSSS. /0 Modules,
system (=) 1EEE 1473-L, Safetran 24 backbo
()] - half duplex = ne
Siemens 2.4CHz, DSSS. 1P RATP|M A3
() & IEEE 1473-L |{Siemens /| (DSSS¥44
{o]Ag I/F kawasaki R143| Martra | DCS) DCSe
MATRA) NYCT PailPath®}
Siemens GPRS, IEEE General Packet
(%) GPRS 1473-T ETCS Radio System
o 2.4GHz, DSSS, ff:t‘el‘
PINET | pailpath IP based, SLor.
Board Siemens
[€=)] half duplex,
(&} 34backbo (1999
Mbackbone NYOT)
Smoo- IEEE1473-L,
comme) | %10 | ans piaToo
next millimeter wave Yamanashi
RTRI(Y) |generation 45GHz, . .
linear test line
system Full duplex
) S8=8pread  Spectrum, D8=Direct  Sequence,

FH=Frequency Hopping, IEEE 1473-L{(LonWorks), IEEE
1473-T(TCN)

#19] Table 2914 F8 Arge] F4wy MdAFS 29
half duplex ®4eol FxHoirt. dwrder full
duplex4l el A9 EAAA ] o8 A Fog
90 75T OFFAMHIE, HAF T IAUFAH
5o Exog Algsle Aol EE, $420
SA)o o] Fo]A 7] w & half duplex*¥ &2t} &4
gAaFiol gAsht, Agdelely £F L AT AA
A 3y 873 ¢ 29Yecr 138¥ de CBTC
| RN~ A half duplexd £ Agste
Aol ¥ A#Ho|T}
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4. CBTC# Radio Block Center 1703 Axj(A}¥
4y - 271 A8 F7Hgy

5. AuRz A FHE °F
Beacon, Marker

Balise, Transponder,

Table 3 Overlay CBTC on exiting line only
equipped with ATC

Used Old Equipment New Equipment
Area Equipment System to be Auipmen
System to be Installed
System removed
All System Used - RBC Rack
-LDP (Radio Block
Train  Control Centre)
TTC- Computer- None- - | +Central Radio.-
+CDTS Dispatch
<TCC * Software
+ MSC modification
S 0
Al }fstem Used + New Install Few
Network | *Optical cable | None
Router
« Ronter
- LDTS
+ Interlocking
. - ATC -
Signal ; - ATO/TWC <Few  modifications
Reom Equipment Equipment interlocki;
Stat - Local Control auip ot ne
ion Computer
- Power supply
Way- | Radio Box +
N 4 Antenna and cabling
Side
router
» DDL
-TWC
Way Side | - Signal - PSM Marker
. . i * Transponder
Out of » Pointmachine Coil (Beacon)
Station » Track Circuit + Few Track
Circuit
- Few Signal
-ATC * Radio
Equipment - Cab Signal
< ATO/TWC Computer
Onboard Equipment « Button
System -ATC + CBTC Equipment
Antenna » Transpender
-TWC Antenna
Antenna - Tachometers
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&9 ol & fdiME JPEREA HEe Fusddele
] Astytel Fobge 84 oeln e F4ded
ol g o] ks Fasd.

2.3.1 CBTC2 RMFus HE

Table 2& 2 CBTCE#28 AlLHe FHEgsy
BE 2.4GHz W99 IsMiEE Fus dgdg A3
2 itk 98 AaddMeE 900MHzUIGe FR4E
Argetm AT o] Futuge FUdA o FFAA
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Fig 1. ZAARASA 2] A CBTC A 44t

ISM(Industrial Scientific and Medical) W&
A, 73 o ogge ¥9d gEeE H2 RAE
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FA7)0e) GAAolE PN 2eoA A Fole 2.4GHz
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o] A AR Adulgt Hof AFAA], AN 2Yn A
29 BA71A % (Access Point)3 AFRMdulg 3
B F glon, AARANAFHY FGRAduzEe] A
W42 IEEE 802.11 #4& £439, A4F47]
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Station

onboard radio
equipment
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daAol g HELAE F587] g8 Hgalele AP
FHeog F28A oA fiez F&EAE A
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Ashe o] WP Y RAeg AGHH, FHeg 34
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Fig 3. F4EA%49] Logic Tree
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2 dFFAe FHaFHAN FHde ZAEE A
A2 BEE A7HA AAES dR2A AFHA
9 CBTCA=H F&Alele} o] A &3 HF 7
Aeds HE R daAol vEAa F&de g
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