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ATO System for Improvement of Riding Comfort and Stopping Position Accuracy
and EE Train Operation Control System for Highly Efficient Train Operations
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An automatic train operation (ATO) system is a technology aimed at realizing both energy saving and riding comfort in railway systems.

Toshiba has now developed an ATO system that offers improvements in energy saving, riding comfort, and stopping position accuracy while maintaining
the correct running time between stations by automatically generating a running plan between stations according to the operating circumstances, taking
into consideration the learned braking characteristics of each vehicle. We have also developed a transmitter and receiver for the ATO system, which
allow communication between ground devices and on-vehicle devices in order to exchange stopping position information, using a software radio tech-
nology to flexibly respond to various configurations. To expand the range of applicability of this ATO system, we are engaged in the development of an
energy-efficient (EE) train operation control system in which the central control unit can transmit an adjusted operation plan to each train based on
the entire train information collected by the ATO systems in order to control the following train so as to minimize braking and stopping even in the

event of a delay of the preceding train, thereby achieving a balance between stable train operation and energy saving.

1 FaH&E

ATOW, BT AEICENTIELERE AT AR X Z 5
MO—2>THb, BEW, EIRMMMEBVITESTIEELHE
KD HBYHIL7ZT TlE %<, FIFEOEITIRIZ B IR R RO
FHLT #VLOMBCEIAEIENTETEZER TS
ATO¥E 2 FE L L T& 7,

ZO70, FEEBEREOMALIC XY, HHEZT TR, BMAE
[ZDOWT BN Lo & AF LA E R EE DA AW .95 ATO %
B U720 T/, BT ATORZETBEHIEL, HZEH
&R — A Bl D ATO/TASC (Train Automatic Stop
Control) #{\ER L, #RAGMRITHIETEL LI L, BS
L7z ATOREZEIE, V7 by 7 EE2IEH Lz, W
#8 —#EAL L 72 FPGA (Field Programmable Gate Array) {Z
BRI N—F 7 2 TR 2 EH LTV 5,

WAL, FHLWRA L LT, FIEOREREEZH L
EHIT, TAVFHEEOEREZWEEICT 5 EE S BT
HH S AT LB BAFE L7ze H ULl CRATHI AR O B)
EERL, —HBOFNHARIEL TV AL AIIE S I E
DEHITHEIETREPZIRRLC, E5HIHIC X2 %555

24

ORI B L, 0 & FENC X B B e h I BLIRAE &
HEL AT —HMEEZHHT L. COVATLADHE FE#E
1, ATOEIETHRWHIF T, #ifiE 11k 5 8 im s 3% 3%
BEELTHRET S, BYHEORENFET— 2T, Bk
HIEEE DR RIHE - 72 B 52 1T 9 720 Ol e &% 5§
52 ET, MRS LA RO RVEiEE BT 5,

2 | FIEMIEREOR EZBIEL ATO

ATOIZ, EiEEI2b o THIEOE L2 HE) THrve,
B RE, (A8, ROEITRMZSF5 KIS H A BT S
o B, TEAHLETRYLHECHTAMECENESTZ
1) ELvEIENL,

21 FETFECFAHE

BALDOATO R, EIRIHMHIEIT XY =Y 25D EALHE
ROHBZT TEZRL, EATRIMZ L TT, FIHOEITRN
WA R OEE LOBTRIM 2 BIEd 5 2 L T, fD.L
WORS LI E G 2 W, S T2 AT
OB SERITR Y EBATRIINIHE > TEIT A2 LT, &
WEsEas, /v FYBHR DA% R LHDRGETT, ROTET

RZ L Ea1—Vol71 No4 (2016)



. ‘Fﬁiﬁﬁﬂ%&ﬁ&ﬂﬁﬁﬁfg’& EROSHERI U
BE | 274 78305 SHEEA TG
‘\ [— ATC#IBRERE
TR < TEETTS
EATEIE
5 7
AT BEERS NEPIL—*E
BNRICHZ EROBEEC
TS 1y RUDHZRIFICRD | SCETL—%4H
: P

ATC : BBYSIEHIHEE

R1. 15172 LAY HETHBEOBE — TRt > TEIT 352 L
T, EREER, 2y TR D% R DO RWES, ROTETTE%
M8 Allinz I L TW5,

Concept of running plan with frequent use of coasting
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Stopping control based on predictive control
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Learning of adaptable immediate braking force
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Transmitter and receiver for ATO system
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Block diagram of transmitter and receiver for ATO system
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Configuration of internally redundant circuit in field-programmable gate array (FPGA)
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Overview of EE train operation control system
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Example of reduction of energy consumption (simulation)
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Setup of target point information
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