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Ultra-high-frequency operation is essential to the realization of UCRT

(Ultra-Convenient Rail Transport). In this research based on the railway signalling system called "
Pure Moving Block (PMB)", which is expected to be the most widely adopted one in the near future, it
was shown that there could be many methods of ultra-high frequency train scheduling and its
management. For example, the current route switching methods in railways (ground-side switching) are

known to be the obstacle in shortening the minimum headways (time interval between trains), and
this research have found a method to virtually avoid this obstacle.
Also in this research, comparison of various railway signalling systems, including the existing
systems and some theoretically proposed systems, in terms of minimum headways and other evaluation
criteria, have been performed to provide basic data to help the realisation of future ultra-high

frequency train operation.



¢ X C—19, F—-19—1, Z—19, CK—19 #tm)
1. WFZEBHAA S 4075 5

BEEASGE Y AT 2%, ERFIHAERA S =—X (L2 BLBFE LW B T
ERELIEW/FOBZPICRGELY ) I6bEEbO TEER P — AR TE S E
THERDOPEEEETHUAT AL LTHFEEMEEL TV LD TH D, BUROSEIL, K&
FE &\ 9 T O A @RI K A RIS IR B2 RO, FIEOME R, R e SR L Tun o
— BT RIICE I TH D, BED=— R (I X DO TEEE NS, BEE D=3y E
= A LB S D257, RARNRFIFEHEEOMNANE L 725, 2 OEEREIX,
WL A 7 T ~ORBULIR G 72 LICEBLSNDDONEE LU,

BEFEARIC B W CHIEMEE 20 ESE 2 HEE LTE, EEVATLALEMOWK B 72 XD
— ROz, BSEERICE L= A Y X2 =0 Y 7 FIFELE D, SEIERER
REBENREINTE I, T, HiEEIL, 2o OBFEE 2B bE Y, BEAFERRiICHT-
RPEEZBMEAN LD T2 2 LI 280E0BE BT - BRI RSETE L F O
PEIZOWTHIZERR 2 R FK L T\ D, BEEENEY AT LB W TIE, ZEREEOY —E R
FIRMT A ZLICIVEHEOBK I EED D20, L EERETHETFEORERILETH D,

2. WO HEM

(1) SKEDBEED =— XL, TNICET HEEMEEZ FEH T 2 FEICET 2 3HE
VHEATAERCM B DT 7 — NEOFIEICLY, SEOBEEILO=—XBIRENIIET S
EEHEEAL A2 BT 5 FIEOKRRILEX D, Fiz, BEICGUHZRIBREEZ1TO,

(2) e Al 2 FEBL9 23 AT FHE FIE OB & A AR AL C O AT

SRELAR7RTER DB HLAF]— M LI BRI D m A LEE S 2T LD RBUCE T 5 E
ITRHEIVERL D FECHRNE 22 B 5, BAE Lo FiERHIg 2, M T — & 2 _X— AT/ER LT
ETFMIEML, FIREEATOREZIT) Z L2k, TORDMEEZR»D D,

it

(3) BHZE L7 EITRIE RIS L DB S D & A ¥ OEEMECM OETEY 7 > AT L ~D B
D FH

IZTBWTEI% L2 BT FIEIC K VB SN # A YIicHoW T, FomEfErt (EfTics
L LSREGICA U D AMEL~D 6t S ATREME) , FIEHE O INEOR SE D MRE ~DER, B G 27
(X) BYAT L) ~OEB 8L A0IEHET 5,

>~
~ M
=

3. ROk

HEJMIZoWTiEFE LTRaE, e 7V 7k vmatLz, AR @) G) iz o0 Ti,
HERPHL ERET B L R 2 b—v a M K ARl A kA G o TRt 2 2T LTz,

4. WFFRALE

A EESEETICKLERE SV AT AOZEICHET HE AR LSBTV, MBEIA%E, ¥ 7
Mg e &, AWFIED B AR B EHEE - MR Y BLEIT O L 220 5 BE T AT Lkl
DHREMERR, ZNBE SV AT Lzl L7256 OFIEREOBIIIR S #NIZONT, £< O
MR EGD 2 LR TEI, BT, TERITIRICR T 2R ERR (b5 HH =178 H =7 H
F%, IROFNE =1 H =183 2 £ TORMBIME) 1%, BREcHIHA YL 0 FH1 T
—RHEIE LWL ST 2 2 & CHEMATREE S TE 72y, MBEIMZER SF|HOHET
FIRERREEAN JeA TN DB & (TG DRI LT 5 v AT LD T TIE—Hf#IE L TL £ -
TAE D MREARRP AL TE, —EpF IR 2B SHIBNIFEAE RN 2 b 2 TR TH 5
ZEEHLMILE,

B)  REERENE] [ZOWTRAMRDT »r— MR 2@ 5 R ITEC L VT -T2, ZORE
B SEORENEWVWS Z LI L TTEBBLRATREEY DA A=V % R ITTEN N
TWBZ ERHLMNI o T, 12720, BEDESRE, RUFIEE B IRICIXEREER L
WHOD, HAROEBEFEENBESETVEHRL TVD LTV A2 DDOFIHERRIC
TAHHREMENHLHEE WL ONEPR ER->TE 2, £, FHEOCHSHELBL, &
Tt IEERIZ IS 1T B FIHNAR: & #5530 5 FIHAEE O BRI OV TR 24572,

C) FRET AT LBV T OB HE & FROH Loy (538w THEAT 7 ) 2 Bl 23 3
RANZED 5 553) BNEHATE T, MHEERICHRPEN D L3 T TITEro TVDH 3,



EREHG - SR — LA VWA WSEICB W T I YHER LW L2 R L, T&REl®E
Ay ERRT DR E BR L, T O AT o7, BRI By b, W E— O
EMERE D B DIFAE & RITRICATON D F B Z 2B O FHEIZB W T, S E Tz
THISICEROEE— RE U0 B2 THWAD Z & T, #H SIS %o ETHiELY By
IEDOFFRBELILD ETEITAT AT THD, ZOT AT 47 Oz U, Bl ONEHR
FNOREFE ) B EE N O IME O mEE I B T D EEEN H DY ORI,

D) EEMEELOEBICB T, EH LT 2E TR 2 BNOWIRILIZI X, IRMED R
D OB IEEEZE T, #@k 1 OA R & EIT OO LA XS LERSH D Z LA H
ThHD, ZOEOITITRERBOBEWETHENE THIER TREZITO Z &N THHERNE
WZ EERE LT, 2O X ) RREMIREkoSE Iy AT 2O EF I LE 2 IEE
BARTRETE S, BUED ICT SO KENS VT ARETH D Z L b, A RAEND
FEE L7z,

5. FlRFEIimCHE
CeEssams0) B 24F)

(1) Kakuhama, F. and Takagi, R., “ULTRA-HIGH FREQUENCY TRAIN OPERATION USING THE SOFT
COUPLING TECHNIQUE: HEADWAY EVALUATIONS” , WIT Transactions on The Built
Environment, 181, pp. 133-141 (2018)

(2) Takagi, R., “RESERVATION-COMPULSORY COMMUTING RAILWAYS: INNOVATION THAT WILL BE
MADE POSSTBLE BY UCRT/IPASS” , WIT Transactions on The Built Environment, 181, pp
225-233 (2018)

(%R GH1 91

(1) Takagi, R., “Required Characteristics of the Ticketing Systems for Reservation-
Compulsory Commuting Railways” , 2018 IEEE ICIRT, Singapore (2018)

(2) Takagi, R., “Development of Very High Frequency Train Operation Techniques for
the Realisation of Ultra—Convenient Rail Transport (UCRT)” , Rail Lille 2017, Lille
France (2017)

(3) WH/Km5h, mA  ZE, THU « 4yIER T ORRpRA | B m S AT S BT & ), 7

REAAE - BRESE 7 4 VN ARG, & EEQ017)

(4) AFHREE, @A sw, THLESIES &% H 45k & [R5 oD i S RS 41| BLEA T oD S A2 B

T 5 EREREL , B 23 MIBREREATES S AR W A (J-Rail 2016), HET (2016)

(5) VE7Kkmanh, @A gu, TEMmRRAEEEATEN LoBEEBER Yy U —27 2 A YIZBd % HA

REt) , 23 [RIgRERINES S AR A (J-Rail 2016), HHT (2016)

(6) Takagi, R. and Shimizu, T., “Ultra~high Frequency Train Operation for the
Realization of Ultra—Convenient Rail Transport (UCRT)” , 2016 IEEE ICIRT

Birmingham, UK (2016)
(KE) Gt of)

(PEZE M PEME]
ORI Gt 0fh)

ORI (G 0fh)

(£ Dfth)
R brl— Uk



6. WFFEH

() WFge 88
L

) Wrget 113
el hERL BAK &5k
o —<K4 :  SHIMIZU Takahiro

MHoE hE R4 - AR S
1 —<FK4 : ISHIHARA Takumi

Wt hE KA - A %
o0 —<FIK4 :  KAKUHAMA Fumitaka

KBTI L DR, AIEFE OAR L BREICEWTERT 25O TT, £k, MFROEMOHIFERR D NFKFIZ
DNTIE, BEOEFEFICHESS O TIHRL, ZOMEARICET 2 RAEPHEMIT. sHEEMARE SN ET,



