- 10

15

20

25

30

1 DESCRI PTI ON TRAI N | NFORMATI ON MANAGEMENT DEVI CE 5
TECHNI CAL FI ELD [0001] The present invention rel ates
to a train information managenent devi ce that
perfornms high-order priority processing of brake
command information output froma train safety
control device and the |like, and 10 sel ects a brake
command to output the co GROUND ART [ 0002]
An automatic train contro System has
conventional ly been known in which an on-train device
makes 15 a decel eration pattern based on informtion

on di stance TN BY TPN MAFRCEMENT BEVITEI n

detected by a ground device, and that controls
braking of the train according to this deceleration
ERQHENTCAI (E3}D An ATC system descri bed in Patent

Do t 1 20 t hre [ it h_of.
HAET Der f PR RTRS e MYCHRE T T haral T o> aH)
Ol UM 185 Y e N rkdht Ky Boe CORAMDpaEdriididigh-order

conpares the brake notches output from these three
Erocesisin@ratess ing def drakr compakd Hofermatige output

ralﬁ? anqctrcahiﬂ nsce{f'e cE{Hteleof VRSP coé ﬂc?ktﬁ’?e M@Pl agé
bréilng, erner gency -oraki ng, and Br ake ease, and
Healpttse a tobe ntotedrsd fios awrpet theakiorgnarikhe comon
unit is configured to first nake a selection from
anong the brake types output fromthe three

' yts based on majority rule, and then, to
sel ect the largest notch nunber 30 (that is,
hi G20 der Zov i aortiang t inh e anior edntoreki ATGs syeiemtleals

SRR S Ol 1 METR AU PS, 89I e
rall s catien taton eRsitd Mo idedfod hiefo Bfiatkeon y@esdistance
cggﬁgegj;?;ééding train to a next train detected by a ground
device, and that controls braking of the train according to
this deceleration pattern.

[0003] An ATC system described in Patent Document 1 has
three processing units each of which performs the same
processing in parallel and outputs a brake notch, and a
common unit that compares the brake notches output from
these three processing units to determine a brake notch.
The brake notch includes three types of brakes, normal
braking, emergency braking, and brake ease, and stepwise
notch numbers for normal braking. The commen unit is
configured to first make a selection from ameng the brake
types output from the three processing units based on
majority rule, and then, to select the largest notch number
(that is, high-order priority) when normal braking is
selected, and select emergency braking when a brake type
cannot be selected. Regarding selection based on majority

rule, when at least two out of three brake types created by



the respective processing units match, the brake type

is selected to be output, and when there is no natch,
it is determned that a brake type cannot be

sel ected. [0004] Patent Docunent 1 Japanese Patent

Lai d-open 5 Publication No. 2001-157316 DI SCLOSURE OF
| NVENTI ON PROBLEM TO BE SCLVED BY THE | NVENTI ON [ 0005]

wever, the above conventional techniq has 0 .
AP e BAP RIS 6006 T e SRR Ry ype is
desEdieed dd RatRMpROC WRitwhen tihefe tihe mom@rchniit is
goes out of order, a brake command cannot_ be out put

detemiggchghatviz Qraks BrhFamet BateedBfure.

T, fore, € eqﬂﬂgﬁﬂ£¥ is d g dhe o g-
r[gﬁogat}i li tyﬂ%]aser{dtet eriora tedl.'s [%ﬁ%reover, alt ho%%?ﬁn
irudiNe e Nani2q01+ies Mitput i s determ ned by

maki ng a sel ection fromanong inputs from the three
processing units based on mpjority rule, when the

@Bfﬁdﬂbﬁhﬂﬁ*@@EENV§N#¥&N@ train is short and the train

is 20 rapidly decelerated, for exanple, inputs from
tBROBLEM T tBE/ S QG0 Y iHRIniNENRH bt be

;[?db%%oni Z%—Pdw%axpedr t I]'_ eeoa%&yé SC&IV&%JTF?P%&%H@%UG has

OC€Ssi ng ‘units can i nconsi ste N suc ase,

PRIy dysdditgd elsii vated to stop the train even
t hough no systemfailure 25 has occurred, and t

h
(A0 | 1 tyo0 SRRASG TR S TgUeIeE L HATRAe, Document 1,

S&id %M&F%@Q{dﬁg tsudrer diddd et tord e command

triple system 1nputs Tto the common unit are also

|damirteed Heo dutres; tanch diterinqpigsice e rerukiubpdried system

009]_ Mo o ition to, the ATC
S R QR oo e N ey g (R ene
HOPard 1 iaud duadd igrdesd ce, and the like) that

out put a brake command are to be added, an
U LIst agdimaRaT urd kEhenglpek ohf GATgRRT symit, the output

Fﬁ.rsocc?escselﬁ%.noé?i %g%]g‘irﬁoamgéﬁction from among inputs from
the three processing units based on majority rule, when the
distance from a preceding train is short and the train is
rapidly decelerated, for example, inputs from the
respective processing units cannot be synchronized, and the
outputs of the respective processing units can be
inconsistent. In such a case, emergency braking is
activated to stop the train even though no system failure
has occurred, and the reliability is detericrated.

[0008] Furthermore, because the processing units are
limited to the triple system, inputs to the common unit are
alsco limited to three, and other inputs are not supported.
[0009] Moreover, in addition to the ATC system, when
other devices (for example, an automatic train stop, a
manual braking deviée, and the like) that output a brake
command are to be added, an upper-stage common unit to

perform comparison processing on outputs from the
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3 respective devices is further required. Therefore,
the nunber of common units increases, and need for
mai nt enance increases to lead to high cost. In
addition, the train weight increases and a | arger
braking force is to be 5 required. [0010] Furthernore,
conventionally, there has been a case where a rel ay

is used for high-order priority r.ocessi in the
CHRB T SO o % At (e K fRefore, the
COMBRIH TN RIRERS MG s ANt rEJdENaie fed o eladhtlthance
itself is to be required. [0011] Recently, a train

iLmfcamemssisort ardeage fenthiddy iaes t + hath skt arfhe train
- r Vi t Il Gt | ,nf.ar natd

SRR drlntipd auiel] ack il dliaiplsan, o 40

eemjuiaensi vely is used, and as a higher |evel system

of 15 ATC system and the |ike, nmanagenent of br ake
dOfid andUrHhe JoKe i §%V§&t§an%g%d%%%a% en a
RaSRe Und Y eNtHAR Y S LGV &G i fe d Rsri xaMe
problens, and it I's an object of the present .
proersisisamat dnpradye aemenany aind ti.nf dmethiioh gesEtagdiferfiakes time

[ 20 t.h f hi gh- oy der. priaor.i '
P DR e dmaRae Ao g o Y S Sty

skrphe igorfd gjgateiqm,retdqat has i nproved redundancy,
t hat can perform hi gh-speed processing, and that

dORildies hifgiFentdpi ali AN 2D OmeEdioh manggenept device
%@la\ée o8 YV &P ro%mb%@ru?n PP 1R &t ¥ rmation

above object, in atrain ormati on nanagenent
devi ¢hathatonts cdauismge thaoa gesc lopeara tdfora afr dibg  t nahiat

noni tors on-bqard devices, and that .collects car

OB REEF Gy Y0 Yoot P n A e fud SHERA orf Tl cveten of
el RysQrARGd ke SQIRG! Sath Rfedte N AR Hr e WonPidind and
to a brake control device fromanong a plurality of

Bhekd iket diseg@lso performed.

[0012] The present invention is achieved in view of the
above problems, and it is an object of the present
invention to provide a train information management device
that performs high-order priocrity processing of brake
commands without using a relay, that has a simple
configuration, that has improved redundancy, that can
perform high-speed processing, and that achieves high
reliability.

[0013] In order to solve the above problem, and in order
to attain the above object, in a train information
management device that is equipped on each car of a train,
that monitors on-board devices, and that collects car
information to control and manage operation of the train,
and that selects a brake notch to be output to a brake
control device from among a plurality of brake notches
output from a plurality of brake-notch creating devices

each of which includes a first and a second processing



output froma plurality of brake-notch creating
devices each of which includes a first and a second
processing 4 wunits that are independent of each
other, the train information granagenent device of the
present invention includes a first conparison
processing unit to which brake notches created by the

first and the second processi 5.units in _each of. the
. Fth AR, e O F AR PO e et
GORA XA P GRS 0B} cdfoft Rehd HMEsdi@kihvention

not ches based on software processing, and that ,
derduderes f1dstalcomRALS QI RARITRP T digdstt hreKdeh brake

farce; .a _secqnd 0 ri rQc ' [fqt | ch
5¥%ﬁé§%ﬁnQﬁ%§%E§¥é§ig%%id%%§ﬁfﬁgufﬁﬁg$q%%%h%%éﬁgﬁg%n nd
5 (r?rrﬁct@ss‘zjmghamﬁ tf ifﬂheeaﬁal-m‘—ﬁdta:h by vt i aiexcirma,: Intghat
evi ces, that performs conpari son rocessi.ng on
@@rtﬂ%%mﬁmp@rrd@@ma%%%o%@pl%& % input brake

e protes 'ﬂ%éé&j%‘?ﬂ.ea%ﬁ%"ctda\‘ré)f deddid, @PAHSMOMetermines a

processing unit, that determ nes a brake notch 15
prredugc ing G Iparoglestiny sk d fmgast; araken futamt jrgecond

SW t chi.n uni t that perf.qr sych..pr.o Si
ST TRARE PhOrE otk ST G T rgjes oreated
10 GRITRHME AT 4Y QGRPYHY dHidnd provdquiing audites bhirakeach of the
control device when an output fromthe first ,
EFRFE TSR pgEadding dawices il Ao ImBRY 1Son
td r.ak ; t '
SESREER U R ] A e R S
st ware @uitguets sfimem itrivee fa rrdstn thlonpa i tdon fpnoate ssingprison
unit is, avail,able, pased %[116 sof tware azr ocagg,si ng. ki25
BECECE SR o8 dity FOGEAC LRI hP 1T P
15 PRl dentd s thesauge Adtee f raid 4 Herd®iid switching

managenernt device is configured in a double system
haditn ¢ heayrs tramflo raned ssagdt eiRadessiien athegelgatingp the brake

B, et o T R ARl TR S vy e
icnithiv@h.to the brake contrel device when an output from the
first comparison processing unit is available, and of

20 selecting the brake notch from the second comparison
processing unit to output to the brake control device when
no output from the first comparison processing unit is

available, based on software processing.

25 EFFECT OF THE INVENTION
[0014) According to the present invention, because the
train information management device is configured in a
double system having system I and system II, when there is
no output from one, output from the other can be used, and

30 the redundancy is improved, and the reliability is high.
Moreover, the number of the comparison processing units is
two, and the configuration is simplified compared to the

conventiocnal technique.
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Mor eover, the nunber of the conparison processing
units is two, and the configuration is sinplified
conpared to the conventional technique. 5 [0015]
Moreover, in the present invergion, the conparison
processing is achi eved by software processing, and
hardware such as a relay is not necessary to be used

e conventi onal techniqu Ther.ef or art for 5
ﬂéioﬁg’gnancgoé:reé"’r‘?&’ IJ'&Z]LC]:I 33 eﬁ?dengi StY'S ecel re’duced I'n
deipsiraRord draiddy8 dpties iaeHieweanthyt s fiteldmbigiddedsing,
i nproved. [0016] Furthernore, because hardware such as

andelhay dwarensiche @ redalabd USQF, I"ted"f,e’iﬁeﬁrgvhtt%fbe used as
t%' | %%["é{?%ﬂ %%&e%ech%%qﬁi%d 2 il 4G doge is

reover t'he pr esent ent 1 0N,
bﬁd&lt%elahh@: Q@A mmrnmiasmdwg:os:semtmﬁmed In

S, 0l Y, S Il o

@gbg%VQ%SCRI PTI ON OF DRAWNGS [0018] FIG 1 is a
control block diagramincluding a train information
rf@r@el@drrent Foevtiheemaarsor dienpuse dve rdwaysdiswit a9@ geday is

i,s_a fl.onchart ,show n Q | ecty
;5’19&(5 §-’1ur+§edjat‘t°n§’% g I%)gl %or rraetr‘}hc‘{)ﬁéjrrasfﬁe{:gae%rre degtuced,
BhG a3 regnad reentbralkeIfeakeddiiagriamssaf an on-train
devi ce of the ATC system descri bed i n Patent Eq§$§§r“
1[001I5’I]G 4 Mog e VESnt Pdl WIS I ShSAYr d VRN Yhve DEREUSe the

&1 s ot LALLM 116G té)@tﬁu@cp%y %tﬁdd@bﬂ% ic, the

|ng evice are arranged I n parall and a brake
m»t@lam(sob:e ponstqests itney s riaded idoired (ﬂncﬂé’\ﬂl@?ﬂﬁlﬁed

det er mi ned. ,EXPLANA IONS OF LETTERS OR NUMERALS
processing is possible

BRIEF DESCRIPTION OF DRAWINGS
[0018] FIG. 1 is a contrel block diagram including a
train information management device according to an
embodiment.
FIG. 2 is a flowchart showing brake-notch selection
processing in the train information management device.
FIG. 3 is a control block diagram of an on-train
device of the ATC system described in Patent Document 1.
FIG. 4 is a control block diagram when the ATC device,
an automatic train stop, and a manual braking device are
arranged in parallel and a brake notch to be output to a

brake control device is determined.

EXPLANATIONS OF LETTERS OR NUMERALS
[0019] 1, 100 Power receiver

2, 101 On-train unit

3, 102 Speed

4, 103 ATC system
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30 [0019] 1, 100 Power receiver 2, 101 On-train unit
3, 102 Speed 4, 103 ATC system6 5, 8, 11, 104
Processing unit I 6, 9, 12, 105 Processing unit 11

7, 110 Automatic train stop 1G Manual braking device
5 13, 118 Brake handle 14 Train information managenent
device 17 System|l-systemll selecting unit 18, 108

Brake contraql. device 19 Emergency hraking unit 10 106
Pr oceési fg drirt O f(?‘f’c@&rﬁ?%‘r‘? L‘]%P‘tk{ Z(?t(orr'pari son
processi ng) 1211410'551”@%10&@5%&339 e ger BEST MODE( S)
FOR CARRYI'NG OUT THE 'NVENTI ON 15 [0020] Enbodi ments
of a t/raildli nPotemaitds taedger®®P device according to

the present i nventiqn.are explained in detail bel ow
with rf ferg?@élaleio trﬁéui cg%p"grﬁ% ng drawi ngs. The
presents,i nu@nt igda kies haeldlile m ted by the enbodi nents.

[0021] In the follow ng description, fiyst, referring
to 2018 GTr3igndnfosmat icgh RPSRIEHFAL ¢ Sues are

expl ained syaidet e yalne s Whareln Ay Grspect 1 oally

expl ai ned, © thereby clari ng the effects of the
presed,edddi Bematke cod@22]l FeGic® is a control bl ock
diagrﬁglo t he on-t&g%p. devic% of the ATC system
descr i*ted "M EENE ht"™-* 25 As shown in FIG 3,

this AbG systr@skidghasia trmmpl e system configuration
havin%gthree processing units to create brake notches

i n pardll eComgpaciviiigal (OpMPEd SATCPEPASSAIN has  a
proceﬁahngMg%h%llb¥gﬁin% QGessing unit Il 105, and a

BEST MODE(S) FOR CARRYING OUT THE INVENTION

[0020C] Embodiments of a train information management
device according to the present invention are explained in
detail below with reference to the accompanying drawings.
The present invention is not limited by the embodiments.
[0021] In the following description, first, referring to
FIG. 3 and FIG. 4, conventional technigues are explained
and the problems therein are specifically explained,
thereby clarifying the effects of the present embodiment.
[0022] FIG. 3 is a control block diagram cf the on-train
device of the ATC system described in Patent Document 1.

As shown in FIG. 3, this ATC system 103 has a triple system
configuration having three processing units to create brake
notches in parallel. Specifically, the ATC system 103 has
a processing unit I 104, a processing unit II 105, and a
processing unit III 106. To each processing unit,
distance-related information is input from a power receiver
100, correction information of a current position of the
train is input from the on-train unit 101, and current

speed 102 of the train is input from a speed detector (not
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processing unit Il 106. To each processing unit, 30
di stance-related information is input froma power
receiver 100, correction information of a current
position of the trainis inpgt fromthe on-train unit
101, and current speed 102 of the train is input from
a speed detector (not 7 shown) [0023] In each of the
phoceasing unit | 104, the processing unit Il 105,
@"Pre processing unit 111 106, a brake notch is

goeatgd. Arh ghchhese ttieplredodeliehesindre I5 lidaguttHed a
common unit 107 that perforns conparison proceSS|
PHOCRE SéafmuRiGnId 167, WReh thepeTosessindeadtit thid 106, a

E&g'ﬁ? ﬂ%&%ﬂeis%&e%etdhe tAf11 %fbn:%%en%tr“e*a%%acrn%aa&%s are

processi ng t he processing unit
1ﬁ§utamd athemmboceaaanOUnmhamlpeﬂﬂ@nmﬂ(dmmpaﬂlmmmh

ot her, the 10_mat chi ng br ake ng eIe and i f
BRECEF58 s e BPARFRY ird or e ABESh e e o at least

eubPYl-aike HetehEisnedtby it tHrder Kk infdt.chEe created by
brake notch output by the common unit 107 is |Hfut to

&hpr ak@ce@ﬁﬂngl ugd i de 10d8, thed Priegessip@edinidordily 105, and
%Eethe tr nnls %e%f Iqeiggl%akggzﬁhtgp %@% other, the
F ET em escri 5

convEALIGRA Sy's

fraitkuiagobedke nBtihe icormircteid, bBHhd if htﬂmk&ymm cd's normal
cannot be output to the brake control. device 108,

Pﬁékl§§ast érﬂogaé@ ASKED [t SenentRitdd s BecATEdNEck Y nign-

628RRN, 'otrlté'O7 'r%eab'ﬁlk%gln%t%sto%@puttlb@ AURAARGA unit
'S Io and the 20 relitability is degraded.” [0025] FIG
407sia doputolobkoblaticagramriedemtieeATO8, daviccéhum speed

autg glc t% n stoB and a manuy braki ng device are
§PPLAGLdCtn §§r£Fﬁé ARdPETBPARE S0t ch to be out put

foobhe brake ¢ast cehvdevieaalls adet entred.10Bhals idesscdibed,
FIG 4 illustrates a configuration in which, in

HHENt RO 26 UTEhECANCSs &t EREs KGR Upid, 1§79 brake notch

éghﬁg%tbg Bﬁ%bﬂtskgptﬁéobrake control device 108, and the

system goes down. In other words, because the common unit
107 is a "single system", the redundancy is low and the
reliability is degraded.

[0025] FIG. 4 is a control block diagram when the ATC
device, an automatic train stop, and a manual braking
device are arranged in parallel and a brake notch to be
output to the brake control device is determined. That is,
FIG. 4 illustrates a configuration in which, in addition to
the ATC system shown in FIG. 3, an automatic train stop 110
and a manual braking device 114 that are the other devices
that output a brake notch are added.

[0026] As shown in FIG. 4, the configuration of the ATC
system 103 is the same as that shown in FIG. 3, and the ATC
system 103 includes the processing unit I 104, the
processing unit II 105, the processing unit III 106, and a

common unit 1 that performs comparison processing.
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and a manual braking device 114 that are the other
devices that output a brake notch are added. [0026]
As shown in FIG 4, the configuration of the ATC 30
system 103 is the sanme as thaig shown in FIG 3, and
the ATC system 103 includes the processing unit |
104, the processing unit 1| 105 the processing unit

106, an omonN uni,t ri.s
HpEebe8na Lop daghy BovRr Shin e nEn oy e sbE Arch AR A3,
HmetAE@esxeet:LermeaOanfo&msttae@e1rseImtpe& mmr nilel @owesr
|nput fromthe power receiver 100, correction

rateiweri R Oof CRrEGELdAN 5@§Ptrm@ﬁ1°@f oafh@ GHELENts position
p he .0 [ 01, _ cyYyryent

bBE e b3 TEh Lo o, et bnd)bp BRa s B 401G and che

detreehar sppetd 10QWOY. th@OiZhlﬁldslampwttdrmhetbas@peed

shown in FI G 3,h all brake notches created by the
prbeessirndahi €hPWE4, the processing unit |1 105,

apdothe pr@@%ﬁib&ﬁy“@btthblc%g@ ahewh0 inpulc.t @,t a1 brake
common unit 1, and a brake notch is determined in the

OoﬁnbﬁsunreatedTbg bh@k@rﬁ@ﬁ@ﬁl@Gt@ﬂﬁﬁnédlﬁﬁrtﬁ@e
ngg%%ﬁgggLPéﬁng%uHB%t %d t%%”ﬁ%%c%%s& %‘h%ﬂ%b&% 106 are

[Ffevel™’comparison processin

TheuautenghiC comiioh Shaf 110ahﬁiC|audﬁsk& h'f»tmﬂnaessiat@rmmed
unit | 111, a processing unit 112, and a an h
dRj the Fﬁﬁfnoaewléﬁ:né co%ﬁ‘&r P§6‘rlfep|”8<’5€§’s d.f%&ermln by the

EURiBGr TRE € ltgse%%QPBEo%%S%'%%mﬁ%htu%ﬁttqet%%kp@@@ﬂbrms

train stop 110, corfection information of a current
paghtroneskl tbmpamasnnlprpnpaﬁlhgon1the on-train unit

$BbagT0et c0fsr erdretatoRRr L 0098 1Y BMEH YRR Ro

precessing wnit T 113 aedptrbeesrg&@@esmlrtg i1z, shR,a
a brake notch is created. These created brake notches

geemghl unajue thathpesderds @efpazison processing.
Furthermore, to each processing unit of the automatic train

stop 110, cerrectieon information of a current position of
the train is input from the on-train unit 101, and the
current speed 102 is input from the speed detector (not
shown) .

[0029] In each of the processing unit I 111 and the
processing unit II 112, a brake notch is created. These
created brake notches are all input to the common unit 2.
In the commen unit 2, a brake notch to be output is
determined ocut of the two brake notches created by the
processing unit I 111 and the processing unit II 112 by
high-order priority. The brake notch determined by the
common unit 2 is further output to the common unit 4.
[0030] The manual braking device 114 includes a
processing unit I 115, a processing unit II 116, and a
common unit 3 that performs comparison processing. To each

processing unit of the manual braking device 114, a manual




10

15

20

25

30

25 In the comon unit 2, a brake notch to be output is
determ ned out of the two brake notches created by the
processing unit | 111 and the processing unit Il 112
by high-order priority. The lyrake notch determ ned by
the comon unit 2 is further output to the common
unit 4. 30 [0030] The manual braking devi ce 114
anludes a roce35|n% nit a.pra eSS|ng uni t

Fafes CoRRgns 8o “u erSat 5? eFf ‘conpari son

R0RBaYSi NIInTRARACHE RHACPTHRGsURIg 1@fitt lTe ITEnuald the
braki ng device 114, a manual 9 brake command is_input

Plﬂr@ﬂﬁésbmkemhéndlle 11[60031Pr|aﬂseee@ftc@f ish€1§B¢EEssi fgese

uni.t 1 nd th r SSihRg lelg me?K@nit 3,

dhebibal bEaR0 b0 CR 396080 e o L8 Brbic Gns

aﬁﬁuhntahbheom@ﬁﬁounumie 3a brake notiche tooinen eupiutt is
a brake notch to be out s determ ned out .of

fiﬁé SERE N5 A RE N Bl FBE 6W€ag’é&k§y nofERes GrESESTy Phithe
Eré&és@ﬁﬁgtﬁﬁlquCQ§§'Qﬂdu@ﬂe Hro%@@é@h hirdh- ardane by

riority. "The brake notch determ ned by the conmon
brigh ®rdsrf@Enhentwnpuﬂhﬁohma#amwﬁﬁﬂhlﬂﬂﬂ?nmlnﬁﬁ by the

0032] The . cammuon _uni perf r

e SR 1Fh$u6F§ﬁ§ NOEC %egﬁthggpg%gﬁbqtp Y m

tfh@34TC syghemcokdn uhe taut eretfice st @ompsird@ohl @roaedsing
the manual braki n device 114, respectivel

, i
a8t &hei BE Ak PRIETRS! Hoto 256 o T H;Pﬂhutéﬁ BiGesysten
ﬁbbor%%$ aEQ%mQEQ%etQ%EBhSQ% ﬁﬁobya%@.%%% %&?ﬁ%ﬂ'ﬂyéklng

ut to the brake control dévice 108,
denduetlﬂﬂeedespettahed@ t e HHMQnmmﬂw38PLQ$e notch to be
i b i.n.the confiquration own in FIG
%ﬁ |§8hh&9808§gﬁﬁg Xe Ofitdier | ePﬁﬁ%ﬁqﬁﬁ¥cﬁ|quH§ut by
%\él cefmbot Lede neds @&(ﬂ)utttheftQIeebﬂaht% WepRircit agsrice 108,
common 20 unit 4 is required. Because the upper- stage

@@wﬁ@ﬁd@ﬁttS@eedscén§m@él@fe$§ﬁe¢Faﬂﬁb redundancy is
Q%WB% d th%s d%EEQleﬁtyl t %QEQg&quflﬁﬁgﬂtgﬁy%n in FIG.

ecause four
4, comparison processing at higher level than the three

devices is required, and therefore, the upper-stage common
unit 4 is reguired. Because the upper-stage common unit 4
is a single system, the redundancy is low and the
reliability is degraded. 1In addition, because four common
units are provided, the number of the common units is
increased, and accordingly, there are problems that the
failure rate of the common units increases and parts for
maintenance increase, and the like.
[0034] Embodiment

FIG. 1 is a control block diagram including a train
information management device according to the present
embodiment. As shown in FIG. 1, for example, three units
of devices, that is, an ATC system 4, an automatic train
stop 7, and a manual braking device 10, each of which

creates and outputs a brake notch are provided, and the
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units are provided, the nunber of the comon units is
i ncreased, and accordingly, there are problens that
the 25 failure rate of the conmon units increases and
parts for nmaintenance increasg, and the |ike. [0034]
Enbodi ment FIG 1 is a control bl ock diagramincluding
atrain information nanagenent device according to

the {E%%Eﬁﬁggéﬁgggn éﬁﬁ%ig% JféeéLaéé) input to a

%i%tl%mﬁ‘vfo@'ﬂla%lﬂo@ﬂﬂ{alr@gteh@ﬂt defvde?, 14and 'Iaa.ermtmaaln
br aki ng device 10, each of which .creates andtﬁ%%guts
4 nfcaka tiorc Mamegpiens deyicend 4 HS o SYHTEE:

Ce:g?lg.t %%db)int hess e Aoy ces Ane iR rfdhid odd @+-board

I on rranagerrent devi ce 14 'The train
idefvaiowat, i emdTahage reritl edd\s ol 4nifo rnadyistrerha RENG el and

equi pped in each car of_the trai,n, that
W dhs geRTedd o (G A GRS PGty g ene

tr@mH@aiméH¥“£Eiéﬂ€%‘Hﬂﬂﬁﬂéﬁa1dﬁhﬁﬂﬁ1tﬂHﬂﬁEof
nprehensively, and the present enbodi nent rel ates,

Ok COher BTG rrarssom 4 [lgogB]dehe RRORATEA 401t T 2

udes a pracessi t Lﬂﬂit £
Ialnciea ate éa’sSlggprélggcs;Elqﬂng un§} %a 185]:3%5%% system °F @
TweAch ffstidie. precessimefinite |proaeres drige urpr‘a)clesfslargﬂ the
unit | 6, distance-related infor J S|
PUSSRES I iy 11,6 rc SHHEANTH e g o ' ¥input
B ey ﬁj% Qo Iﬁh&f\félhel traldSidipunfdmaeion of a

on-trai unit 2, and current speed 3 of the train is
iyurterftr grosal thifors pee dluettatior {otnmHovyom e on-train

Rhocessl N Bt Lo R SLLpra 2l atian heserbon ¢

i'ver nput fr m t he

%éécﬁ'dbﬂé’&ﬂorz (red gmn)sneeﬂlé% prok ¥ e esndndl S
out puts a brake notch. Simlarly, the_gogce35|ﬁ$ uni t
IHe B qrets Grak el it ateb e d- i 1R utPF YT

theceo.qy&exr lrect%eve:fn;;ut thed i Sfomihe @xt 2, and the
speed 3, and creates and outputs a brake notch. Similarly,
the processing unit II 6 performs calculation based on the
input from the power receiver 1, the input from the on-
train unit 2, and the speed 3, and creates and outputs a
brake notch. For the ATC system 4, the brake notch has,
for example, 1- to 8-segment brakes.

[0036] The automatic train stop 7 includes a processing
unit I 8 and a processing unit IT 9, and has a processing
unit of a double system. To each of the processing unit I
8 and the processing unit I 9, correction information of a
current position of the train is input from the on-train
unit 2, and current speed 3 of the train is input from the
speed detector (not shown). The processing unit I 8
performs calculation based on the input from the on-train
unit 2 and the speed 3, and creates and outputs a brake

notch. Similarly, the processing unit II 9 performs
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train unit 2, and the speed 3, and creates and outputs

a brake notch. For the ATC system 4, the brake notch

has, for exanple, 1- to 8-segnment brakes. [0036] The
automatic train stop 7 includes a processing 25 unit

| 8 and a processing unit Il 9, and has a processing

unit of a double system To each of the processing

uni;t. I .8 and the processi. ni LT ectj. :
Ersratil Grort BFRER DRt st S HE Y gnit 2 and

ithRUsplee@mit, henoh dricditR s Wid clitpaintd @ubreiMe spaedth.3 For
of the trainis input fromthe 30 speed det ctoréﬁyﬁ
shewartomed sy ddadsy $Foi't Fhe SEefG ROt At

Q@%%%l%ﬂ fhhe dnput S amhe Qidsrain  unit 2 and the
speed 3, and creates "and outputs a brake notch.

SOGI37ar | y, Thize manue@ds Sinadgimy devic® dér floyaigides a

cal cul at,i on base t he i nput fromthe aqn-train unjt
STarirsaing sida a1 laAice Fo BEGS RIS 1 thiaand has 2
pebelkssioly dnie aft eMeloud il diystehnp o thehrakehe

notch has, for exanple, 1- to 32-segnment brakes. 5

PoosESssing waridall Bilakindg they procepsing wes 41 12, a
ﬁ%%%ﬁs 3% bl and fi?ug%g:o%%ﬁ{ N0 e Hankde A The
as a processing unit o oubl’ e system To each of

phreceprsdaes sinddg Uniltl pekfoamed tdad qulecdssi mgaad torl [the

12, a _manual brake c dis input froma brake

BRUTe FEE™ e $0 0Lt Rg o P erehepo g butputs
e2hkil alitem based @nddeesiinapunifer o tibe frdcehandl e

13, and creates and outputs a brake notch. The
cedcedgitignumiased om ther flopws fosme Fhe bemksadedde 13,
the input fraomithe, brake _handl . wand .creates

Sl EEATS! 308 ARENTora AL S Bt i, el
dewkd@ gl Aeviike Qngkehrolbaakeanotiotr hesgnics, ekampde, 1- to
8- segnent brakes. [0038] The train infornmation

RafsgEREtt PdékeSe 14 includes a conparison processing

YRiosgh of s¥St @Mskin @nformation management device 14
includes a comparison processing unit 1 of system I, a
comparison processing unit 2 of system II, and a system I-
system II selecting unit 17, and forms a double system for
comparison processing.

[0039] To the comparison processing unit 1, the brake
notches that are created by the processing unit I 5 and the
processing unit II 6 of the ATC system 4 are input, the
brake notches that are created by the processing unit I 8
and the processing unit II 9 of the autcmatic train stop 7
are input, and further, the brake notches that are created
by the processing unit I 11 and the processing unit II 12
of the manual braking device 10 are input. That is, all of
the outputs from the processing unit I and the processing
unit II of the respective devices that create a brake notch
are input. To the comparison processing unit 2 also,

similarly to the comparison processing unit 1, all of the
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conmpari son processing unit 2 of systemll, and a
system | 20 system Il selecting unit 17, and forns a
doubl e system for conparison processing. [0039] To
t he conmparison processing unit21, the brake notches
that are created by the processing unit | 5 and the
processing unit 6 of the ATC system 4 are input,

br.ake n tches t r eat b h : t
BPEpB2si o ct D |P§°°eE§EP Srisod EAdenE Brocegsipg uni
trhe oZut-eRBregpbttiiReSstepicesathaitnpureatand buakieenotch are
t he brake notches that are created by t he processing

APt 11 and the processing unit 12 of the nanua
gb@ﬁb 9 de&hc%ﬂeocﬁ& alriRWh: p?%%%sbiagabthf1$0v%h%es of

utpu s fromthe processing unit t he processing
mhet1hpumfsuhebmekpenbtw@e@eameegom@aﬂedne@@é a Beaeest

are. 1 npu To,t he ari.son | [
EFQ%E NGty IéFlfegchﬁg %ggrregn proc ?ﬁn%QS%E{%T%orlty
?Ebc@%sﬁﬁ% 12 peulirpied..r omit keepeessitngubietlr lofante
processing unit |1 of the respective devices that

brekee natighgike ASfen ameng khese PE0ANE PTG gystem 4, the
%%%B@a‘tﬁ%” £ g&eg%' g 7unizhgl 'tg\éalmlé%%aqf brakilkg 'a%%tce 10,

ake no are Conpare and | ar gest = brake
netek lias isel edt etie Eha&elﬁpttheshl@w @h@ﬂgqmq(nhdecale
roceSS|n%ﬁ|s per f or me | f .the se nent unber

Br&Re CRGt eén&FPFéroéwﬁﬁﬁ tHéSe Rf&-Sy%PéeX Cute
ttbe c%kh?%'iﬁts'o% hRick Sl ey . 7, m&eotvrée mmlléalhﬂgmalﬁm@r

devi ce 10 transl ati on of t he brake not ches,
@hran:grlrrg threcessliag fisomxeratesd Motteditware H@%%@Y a CPU

rmed ft, t,
5 PRSI L8 e, Ui SRR SO0 rooassl o
@éf%@:lﬂl%dby teef tcwpeﬂlegmc pbwuij@ﬁug grémma ti.rszgii:rjnplterl;nented
| nformati on management deyi ce scri be e
@anﬁaer eéecers@ée%sr% .béﬁeﬁgé éht—:?ﬁ’& 5y t H&e
RLASSS RS Pridie sGRY Q%i%d20%1§ﬁikﬁﬁﬁ%fnﬁthe comparison

processing similarly to the comparison processing unit 1,
independently of the comparison processing unit 1.

[0041] The cutput from the comparison processing unit 1
and the output from the comparison processing unit 2 are
both input to the system I-system II selecting unit 17. 1In
the present embodiment, system I is the main system and
system II is the subordinate system, and as shown in FIG. 1,
as long as an output from system I is available, the system
I-system II selecting unit 17 always selects the output of
the comparison processing unit 1, and outputs the selected
one to the brake control device 18. That is, the
comparison processing unit 2 of system II is configured
such that an output thereof is selected by the system I-
system II selecting unit 17 toc be output to the brake
control device 18 only when an output from the comparison

processing unit 1 of system I is not available.
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conpari son processing unit 2 also perforns the
conparison processing simlarly to the conparison
processing unit 1, independently of the conparison
processing unit 1. 20 [0041] ke output fromthe
conpari son processing unit 1 and the output fromthe
conpari son processing unit 2 are both input to the

THRe8 et £hy Brake: CrEtrRa R ce, dPoRPRRT I ERRY |

b&nEEQlSHQ@de&&bet&y%héﬁbr&m@ @&t&howntpthU@ the z&aln
as long as an output fromsystem!| is avail abl e,

th
dpSosmationy BRBATPMERE| deVifg diit ¥?95|%£§§eséﬁe@Féoutput
%QSmPHLEUEIQEn heo &gQath&gn@ Gesti BgviRiet 1% @Rdto

put's 't he sSel ecte one to the brake control device
Iallﬁhatofsthbhde&dnpaamﬂomhprda335|a@ ememgzn@w braking

stem |l is onf ured 3Q such that_an out
BRafedp PEtBatectha vy “rf \SyLEanPr. LGapRicH Prake command
%@l%ﬁb'ﬁga%ﬁ'hoﬁzrbq bevadeputs .t 0 Thheher e ses@ntei®lodiment,
device 18 only when an output fromthe conparison

pystessilAgsyatchesofthey svsrem {Is sasteayvdill asilectipg unit 17.
045l %%%ebfgggéggm&&oum QY58 18 B%rt%?rtm%obrt@éebrake

Eontr ol accor the braké notch o ut by t
tbaitRoli deetnet 16N amdagteenthéee de hé.dWMgmulmma;aup,
no output fromthe t [

raiin i nformati on nmanage nt .
guipaEs1a ggeteslssignedr &% %Phsm@éﬁﬁegyaﬁfgﬁhgqi dt 19

@Brggghggggxhg&agb@ge unit 19 detects this, and issues
an emér gency brake command to the brake contro

dé@AGé 18. Nemtt heefeesémg &vbddicnedt, brayerastich selection

hes the system.-s n1|| el; [ It
BEPERaRRBPe oL 2r B Pomone: sre it Birsib il mefiposment
4deveest nal ideekpaalBedand Weenitlher €IGs R0 isutapftlowchart
thereto, outputs a control. signal to the energenc

BhaKilAg GHEt LTI XerRPGGHN SERECHECTY BFOESSEATHP y@ed by
EﬁEeE&gag gﬁfgkﬁat%onbh% gg%&kaﬁ kel @a, processing

performne e train in mat i on managenment

[0044] As shown in FIG. 2, first, in either one of the
comparison processing unit 1 or the compariscon processing 2
that is selected by the system I-system II selecting unit
17, translation of a brake notch is performed on the brake
notch input from device A to compare with brake notches
input from other devices (step Sl). Subsequently,
translation of a brake notch is performed on the brake
notch input from device B to compare with brake notches
input from other devices (step S2). Furthermore,
translation of a brake notch is performed on the brake
notch input from device C to compare with brake notches
input from other devices (step S83). The devices A, B, and
C indicate the ATC system 4, the automatic train stop 7,
and the manual braking device 10 in no particular order.

[0045] Next, based on the results of translation of the

brake notches at steps S1 to S3, comparison of six brake
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15 device 14 is explained in detail. FIG 2 is a

fl owchart showi ng the brake-notch sel ection processing
performed by the train information managenent device
14. [0044] As shown in FIG 23s4first, in either one of
the conparison processing unit 1 or the conparison
processing 2 20 that is selected by the system

| -system,l 1 selecting unit 17, tr | atio f a

RO ER e “Ferbar g (HSRorile | BORS A e oy 4y oz eware
deyice A Ha grONRaES Wridkdhmikemeirdlaingpie fraogest brake
ot her devices (step Si). Subsequently, translation of

4 ofFIcak & sn dedte s gk f @nﬁﬂedSo@E&?@ Ko 28 WA nigthep S3) -

f[rO%T evi cg Bt chcs%?ﬁaro% gf)ttlé 13K MY G hd MR own
flr'om ot her “devi ¢6s st ep . Fur t hernore,
dearisleatiisom yaft el Ir ke syettem iI¥ pedoatedtap tI3fe briakd is

not ch i nput from devi C taq conpar.e w th hrak
SHSERES 111 i B tHGT Xy e & (Ritp Sa) Loy ake control
dRVIGeS 18 [BredN&73Q C indicate the ATC system 4, the

automatic train stop 7, and the nmanual braking device
1004 Ino pdst iac wlemuldy ¢dfr thel gRABrmNGat igaseiden H&e own

results.of tr | at i t he I 6 Stepst ;
ST eyilah Lot tanttt ARl MR Yot 1
peisfremad ,( Stted sS4)et sSutisegl enidihebhars afittwarte fragisystem I
a high |l evel brake notch producing the | est brake

6 @& 3iid alpdteer(HtFEY S8nd Whede R R RYS Rtem I 1s
ng%teatgﬁag@e-, 40Q46); A & esdldy Henflet-efyBtRat iTON selecting

er an own 5 device is system| or system || nade
anist ¢ $6, siWfiticheds fropstsermtien tHe toutaterher egftears S10) .

Bt 3055 SO, 1 RV LR eqpection oo
QMR SURMIeRe T-S a0t MI slewitsiremuritrede it ssdighsf] from
if it is 10 systemll, it is determ ned whether, a

suspen fr i Systtem 11T o Shell 1501-e (isdp id8)Ls WiEFipd to
e g e
the brake control device 18 (step S11), and when there is
no output thereto, the emergency braking unit 19 is driven
{step S812).

[0048] According to the present embodiment, because the
train information management device 14 is configured in a
double system having system I and system II, when there is
no output from one, an output from the other can be used,
and compared to the configuration based on a single system
"common unit" as shown in FIG. 3 and FIG. 4, the redundancy
is improved and the reliability is high.

[0049] Moreover, while four common units that perform
comparison processing are required in the configuration
shown in FIG. 4 in which brake notches output from the ATC
system 4, the automatic train stop 7, and the manual
braking device 10 are processed similarly to FIG. 1, in the

present embodiment, only the comparison processing units 1
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unit 17 is switched fromsystemll to system| (step
S10). Wen an output fromsystem | is not avail able,
selection of 15 the systeml-system Il selecting unit
17 is switched from systemlito systemlIl (step S9).
Wien it is swtched to systemll, it is determ ned
whet her there is an output to the brake control
devi ce _18 (step_S11)., and when _t.here i, L s
ERb: & 575 e haPge by DSk eRy Tt org o 1, Rl Lg e
(808P]1S12) Ful@déghodegond ftiel prikennr emdoidiment, the
enbodi nent, because the train informatiaon mana en%p%
geypasisen; pregaeedifednif syl é@@b@eaéﬁéﬁ%WﬂH%%ﬁaﬂf Y
S¥ELRIYL Qgc%%gﬁﬁﬁ,lEndwge%ohgﬁheuhit RP2QULRUY rd1@Rented
one, an output tromthe other can be used, 25 and’ .
bgnparedato ankle thenfliidrer atsi ahebasadeort ingiln fleshayisuemis
"comon ynit" as, sho in FLG, 3_and FILLG 4, the
PERUREANEY TS TREFGYSESanB3ElS Foti BRLAEPEhagh, ot
e84k eMoBaaY @bstWhiahe fredhceamDruttihles,t Ralcapekl e
conparison processing are required in the
comfPgukatitol s300shsravirer, Gt ad lugeniats Begeges low, and
c . QuUt: f r.qm:; system 4, the automatic
??%iggé %%E@#EXnégt egﬁgﬁEa' braki ng device 10 are
poosegsed Sotebaelry beckuGe b, commome unpjrtesdmt is
enbodi ment, only the co rison_processing units 1 15
amglorspsefleqyi Pedafy £ 5§ﬁf#é&ﬁaﬁﬁoﬁO&srequlred’ the
gbiBhif beds (L0QeQlk Rur bRereece. ahd bheeRf.gsed brake force
enbodi nent, the conparison processing units 1 and 2
aselemplenented by software processing, and a conmpn
' hat is_inpl enented 5 rel Like
ERE52dnventiahaR - FaeRn: dle e Brseent, Sibohliene ® itause
ther ebaparipant prbeessaingt ésaececaredndly sodguiared lagd c,

costs are reduced. Further, because the conngpgmﬂit d
FBengPmPagHSPEd PrPERPELE T de SEBPSHES SFow2iEnd LI hEPee

PELERRLLLLY 165 huRiaed.  Hel QRatlsiingOtahe BCAMRAEA10
ommon uni't that Ts

msec.

[0053] Although in the present embodiment, it is
configured such that calculation is performed on brake

notches output from three devices, the ATC system 4, the
automatic train stop 7, and the manual braking device 10,

by the train information management device 14, "brake-notch

creating devices" that output brake notches to the train

Minformation management device 14 can be arranged in

arbitrary number.

INDUSTRIAL APPLICABILITY

[0054] The present invention is useful as a train
information management device that performs high-order
priority processing of brake command information output
from a train security control device and the like, and that

selects and ocutputs a brake command.
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i mpl emented by a relay and the like is not required,
the weight of a railcar is reduced, and a required
brake force 1is less. [0052] Furthernore, in the
present enbodi nent, because 18§ the conparison
processing is executed by software logic, the
conparison processing is sinplified, and high-speed
gé%&ﬁ@sing is possible. The processing tine is about
ec. [0053] Although in the present enbodi nent,
1t | saA2@ redmnf igfoethatich waals@aletitl aldvdrra Sheer fier nephipped
on brake notches output fromthree devices, the ATC
epseamhacarhef Autsrdiiic thedi MORdSETE candPoare devdges. and

th%i%%lQ%%.%ec£Q"n%%rgg%iEE@E%id@ﬂ%ﬂ@ﬂ!éﬁa manage
managenent device f4, “brake-notch creating devices"
thatratitput fbithlee tratichesnido tihiad: tsediect?5 & piravkeatnicheh to

nagenent device 14 can.be .arranged in_ arbitrar .
RO NSO PRAE KAPBCPEABIL Ry G0 PO TRE % Serl Urality
bV ertiken nbt cueel butgsta fidodi B pd@dalfieRifi @rake-notch

managenment device that performs high-order priorit
preeddsiongeyt cosalka co pria i Lok dmaﬂd@ﬁ Gutfgust 33

. Sy devi q. e, .
SEPLRAEBENEEbY RO Lk Iagee 00 ShRegliniand Uiy otner,
thai fraiholdEbrma tiena gemantererti cevtilkat dosmpeduwipged

o0, 2260 G oL R Liatn, Lhal IO LoLs onchoatd o hale

abd cheRage cateRehyt ikpR ofi rshe siaithe aRERL eI Ty

a brake notch to "be output to a brake control device
findtpsafongaahpbdr &hiet pradge-odicd wareehd si% dgydcesrormlat
DGR BT Bh e IS 0 OV LGOS RRG ot pcae
hbathakebhRegpendenir toh reaghtotied®ing, and that determines a
brake notch producing a largest brake force;

a second comparison processing unit to which brake
notches created by the first and the second prccessing
units in each of the brake-notch creating devices, that
performs comparison processing on all of the input brake
notches based on software processing independently of the
first comparison processing unit, and that determines a
brake notch producing a largest brake force; and

a selection switching unit that performs such
processing of selecting the brake notch output from the
first comparison processing unit to output to the brake
control device when an output from the first comparison
processing unit is available, and of selecting the brake
notch from the second comparison processing unit to output
to the brake control device when no output from the first

comparison processing unit is available, based on software

processing.



10 the train information managenent devi ce conpri sing:

a first conparison processing unit to which brake

not ches created by the first and the second processing
units in each of the brake-notth creating devices,

that perforns conparison processing on all of the

i nput brake 15 notches based on software processing,

300, L3l JGLATT: 0% ha YK AU MO UG 18 3 ABAHy to
brake f'orcé; "a séco processing un

whiadm Wr, akéeredinc hde &nﬁﬂmfmmdmphﬂmrdauuﬂg1ﬂaﬁﬂdas are an
second processin units in each of the brake-not.c

h
BEERMALG CadPads COMEO LG V5ERRar #8 EOHPERTen LTALN Stop,

ghgc35§bﬁgaqnbglm1g5 ifae jidaput brake notches based on
sof tware processing’independently of the first

conparison processing unit, and that determ nes a
brake notch producing a Iargest brake force; and a

sel ection switching unit that perfornms such 25
processi ng of selecting the brake notch output from
the first conparison processing unit to output to the
brake control device when an output fromthe first
conmparison processing unit is available, and of

sel ecting the brake notch fromthe second conpari son
processing unit to output 30 to the brake contro

devi ce when no output fromthe first conparison
processing unit is available, based on software
processing. 17 2. The train informtion managenent
devi ce according to claim1, wherein the brake-notch
creating devices are an autonmatic train control
system an automatic train stop, and a manual braking
devi ce.



