1 DESCRIPTION TRAIN INFORMATION MANAGEMENT DEVICE 5
TECHNICAL FIELD [0001]The present invention relates to a train information
management device that performs high-order priority processing of brake
command information output from a trainlsafety control device and the like,
and 10 selects a brake command to output the command. BACKGROUND
ART [0002]An automatic train control (ATC) system has conventionally been
known in which an on-train device I8 2leceleration pattern based on
information on distance from a preceding train to a next train detected by a

ground device, andjill%%}é 0 HP&@?HQ%%J& fr ' ﬁgc%%r}%ﬁo this
deceleration pattern. S?An ATC system E&scﬁ%}éd in Patent Document 1

has 20 three processing units each of which performs the same processing in
paraliel ane-autputs adorake notch, and a common unit that compares the
brake notches output from these three p_rocessit{;g units to determjne a brake

notch The brake' notdhrinefites thYEd typés of brakes, norfal 2% Braking,
emengépcydrakimgpandderaketease; arwl stepwise ndbicimaumbgrsdodaormal

bral%'gg o1 DB LQmMOnUniL s eeniigured tofirst make,a selection.fram among

the brake types output from the three processing units based on majority rule,
andtheR, fo §eretl tie &g stABichiumBet 3o (that i< Yighdr8er pridrity)
1owhefenennal braking is seleated) and selestemergeseytuaking when a
brake type cannot be selected. Regarding selection based on majority rule,

when at least two out of three brake types created by 2
BACKGROUND ART

[0002] An automatic train control (ATC) system has
conventionally been known in which an on-train device makes
15 a deceleration pattern based on information on distance
from a preceding 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
20 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

25 braking, emergency braking, and brake ease, and stepwise
notch numbers for normal braking. The common unit is
configured to first make a selection from among the brake
types output from the three processing units based on
majority rule, and then, to select the largest notch number
30 (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 match, it is determined that a brake type cannot
be selected. [0004]Patent Document 1 Japanese Patent Laid-open
5Publication No. 2001-157316 DISCLOSYRE OF INVENTION PROBLEM
TO BE SOLVED BY THE INVENTION [0005]However, the above
conventional technique has 10 problems described below. [0006]In the ATC
systerft deSERBEH i PAteRCHDTURTEM . Whél e cotioR UiHiCgb&s But Bf
ordefs bchrake cammand:cannot beoutpidtrtota braking deviee resulting ina

system failure, é[hg %fgr%, tge redundancg is degr ded a dctjgeed15 reliability is
0 )

t Ke, T . )
deterleor%%éndl.rﬁ 7 Moreoverr?aﬁhoa/gﬁ in the gomnewoﬁeunelt, the output is

deterpiiféd by nmizkiiig b selestisfrom aA®sg iguts freeh theé thrdecren

Progessing snits based on mMajortysrue, when the distance from a preceding
train is short and the train is 20 rapidly decelerated, for example, inputs from

the respective processing units cannot be synchronized, and the outputs of
the PESpIEGIVERBrOCESSIMGELTTITOTan be inconsistent. In such a case,

emergeRcybrakingsis agtiyatedito sigp he #gimeyen though no system

failure 25 has occurred, and the reliability is deteriorated. [0008]Furthermore,
becalS8 e profEesingimits’areitAited t6 BE Brigie systémc iputs to the

1 0conynen Wwhitsare-alsoilisaited dq three, and other inputs are not supported.
[OOO[%%%?over’fg acqgeltl%r’}&o g@es grg: 3¥Sstcem’b\g egn Patent Document 1,
when the common unit goes out of order, a brake command

cannot be output to a braking device, resulting in a system
failure. Therefore, the redundancy is degraded and the

15 reliability is deteriorated.
[0007] Moreover, although in the common unit, the output
is determined by making a selection 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

20 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

25 has occurred, and the reliability is deteriorated.
[0008] Furthermore, because the processing units are
limited to the triple system, inputs to the common unit are
also limited to three, and other inputs are not supported.
[0009] Moreover, in addition to the ATC system, when

30 other devices (for example, an automatic train stop, a
manual braking device, 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



30 other devices (for example, an automatic train stop, a manual braking
device, 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 3 respective devices is further requiréd. Therefore, the number of
common units increases, and need for maintenance increases to lead to high
cost. In addition, the train weight increases and a larger braking force is to be

5 rebtiifeaC [oofolEatthermote, Corvetitfonafy ieie has BEER 2o¢ase Where
a refayniseused fardrighrorder psiofity: peocessjng ititheceammaaen aitn ethis ce
case, it fakes lime foy comparisan, processing, and majptenance of the relay
10itself is to be requwea. [0011 R%cenﬁy, a train information management
devitelthat momitors e onsbard devies téEaliéecardnfsrmatiorPand that
sontrels.andmanages operation of the train comprehensively is used, and as
a higher level system of 15 ATC system and the like, management of a brake
command and th%uﬁlgeh%réqgﬁeﬁer%rrrlﬁ’ee&t[baﬁ]l‘llﬁé preSEnt inEntRSTls @
achisved mhdew of thelaboviesprobiemse andiitis-am dbjectofdhe present
invention toJyrovide, atrain infarmation;panagement device 20;that performs,.
high-order priority processing of brake commands without using a relay, that
has @ sintpleRconfitfitatidn, that has infitoved tadanaancy, that B&n petform
1chigh-speed precessipg, asddhatachieves high reliability. 25[0013]In order to

SOlvFOt@flﬁbove Rgocbelgg&ya,ndaint?"gl% information management device
that monitors an on-board device to collect car information
and that controls and manages operation of the train
comprehensively is used, and as a higher level system of

15 ATC system and the like, management of a brake command and
the like is also 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

20 that performs high-order priority 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.

25 [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,

30 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



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, 30 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 4 units that
are idéperdetit dFeach 6thier e trainfinfémbatidn fifanageéméntdévice of
the presentdnventian nchedes a first-campafisonprocessiny unit tomwhich
brake, notehies grepted py the first and the second progessing 5 ynitsin gach.
of the brake-notch creating ggwces, that performs comparison processing on
all oteRessutBrakessbtblies based et sefttaré précessifg Pand Hiat N9
Hetermings and-qutputs adrakenateh preducing=a larggstibrakeforcena
second comparison pro_cessingf unit to which brake notches 10 created by the
firstard fHe"SeCONE Procedsing Unfte Ti dachbfthe Brak&Hotchictsatiig ™
devicescliirat perferng comparisoneprocessimgion allaofdthehinputiorakenines
notches hased,pn softyare.progessing independently of dhe first comparisen ;

processing unit, and that determines a brake 15 notch producing a largest
brake féiee! the*SBEGHd E6fh et rotéssihg ufit ines e ther ateS
1 coutputdeemdhe.firsheompasisoarroeessingdanitiiscavailabie nand vutputs.the

determiped brake noteh to the brake control device anly wher an outgut from
the ﬁrst comparison 56 processing unI?IS ngt availh%?e,’an&a séiectlon
switehitgpunit thatpyerfemns stchipro¢essigtdfselactiny thebrakeototehs

outputfremdhedirst comparisoRoeasSIngANIL Y aswiichinggantrol .of the
second comparison processing unit to output to the brake control device

wherPBR BUtBar fr8i25 e fifstEoihpaft8on proceSEinG URitis availRbR: and
15of selectingthedyrakeaqiatch drom the Iseebadtomparisor psecessing unit by a

switching eqntral of thesecond compatison, RocessingyniLIo gutpyt 1o the

brake control device when no output from the first comparison processing 30
unitfis eaflablel basedGITBERWAPE PPECESSIRg " PheBktohd cofpansor. and

Processing sNHHRORHeES-an tipuk-fHem therseleetion switching-unitte the
brake control d?wce and only when thfere is no OL%tPut thereto, outguts a
ey%fe only when an output from the rst comparison
contro
20 processing unit is not available, and a selection switching
unit that performs such processing of selecting the brake
notch output from the first comparison processing unit by a
switching control of the second comparison processing unit
to output to the brake control device when an output from
25 the first comparison processing unit is available, and of
selecting the brake notch from the second comparison
processing unit by a switching control of the second
comparison processing unit to output to the brake control
device when no output from the first comparison processing
30 unit is available, based on software processing. The second
comparison processing unit monitors an output from the

selection switching unit to the brake control device, and

only when there is no output thereto, outputs a control



signal to an emergency braking unit to output an emergency brake command
from the emergency braking unit to the brake control device. 5 EFFECT OF
THE INVENTION [0014]According to the present invention, because the train
information management device is configured in a double system having
system | and system Il, when there is no output from one, output from the
other can be used, and 10 the redundancy is improved, and the reliability is

high? MBreoviet, fHe AtBET B th&cdmparisth processiid thitg s fRG-aRd Y
the voafiguratiancissimplifie d iconeparegktoctihecenventional technigue. brake
[OO%@Morggvgr Vini (ggg present invention, the 15 comparison processing is
achieved by software processing, and hardware such as a relay is not
necessary to be used as the conventional technique. Therefore, parts for

gmaintenancearernet reguiietrand costs are reduced. In addition, a failure
rate is low and the reliabjlité is 20 improved. [0016]Furthermore, because

hardware Such a8 Féiay 1§ nof rédiréd 16 be used’ THE Welght 5F falicar €S
reduced,ranchadregairédbrake dgroecistiess V004 71Moreovargur thie present

inveqtion, because,ihg 20 GeMPALISoN Procassing s xecuted Y Sofware ;

logic, the comparison processing is simplified and high-speed %rocessing is
posEHIEBRIEF DESCRIPTION- B DRAWINGS 30[0018]F1G T i8 &ContPsld
1 tblockndiageamrinsiusing a tiaipripfermationmanagement-devies aceordigg to
an ¢fbodiment. FIG. 213 flowchayt showing Arake-noteh Seleelio nies s
two, and the configuration is simplified compared to the
conventional technique.
[0015] Moreover, in the present invention, the
15 comparison processing is achieved by software processing,
and hardware such as a relay is not necessary to be used as
the conventional technique. Therefore, parts for
maintenance are not required and costs are reduced. 1In
addition, a failure rate is low and the reliability is
20 improved.
[0016] Furthermore, because hardware such as a relay is
not required to be used, the weight of railcar is reduced,
and a required brake force is less.
[0017] Moreover, in the present invention, because the
25 comparison processing is executed by software logic, the
comparison processing is simplified and high-speed

processing is possible.

BRIEF DESCRIPTION OF DRAWINGS

30 [0018] FIG. 1 is a control block diagram including a
train information management device according to an
embodiment.

FIG. 2 is a flowchart showing brake-notch selection



6 processing in the train information management device. FIG.3isa
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,
5 an automatic train stop, and a manual raking device are arranged in
parallel and a brake notch to be output to a brake control device is
determined.  EXPLANATIONS OF LETTERS OR NUMERALS 10[0019]1,
100PGWEF Feciver2 F 161 BR-train thit 3902 8 peet s *itPs ATE Sy stem 5,
8, 11, 104Rmecessing unitbdb60 9, h2p02@5Rregessingrunih [lof -1k in
Automatic traip stop 10Manual braking devige 13, 118 Brake pandle 1 Train
information management device 2017 System I-system Il selecting unit 18,
108 Brakefdéntrdi device 39rEEmeigEAGY braking Uit 106 Progessihg uiitiice

5 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

15

10 [0019] 1, 100 Power receiver

2, 101 On-train unit

3, 102 Speed

4, 103 ATC system

5, 8, 11, 104 Processing unit I

6, 9, 12, 105 Processing unit IT

7, 110 Automatic train stop

10 Manual braking device

13, 118 Brake handle

14 Train information management device
20 17 System I-system II selecting unit

18, 108 Brake control device

19 Emergency braking unit

106 Processing unit III

107 Common unit (comparison processing)
25 114 Manual braking device

BEST MODE (S) FOR CARRYING OUT THE INVENTION

[0020] Embodiments of a train information management
device according to the present invention are explained in
30 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 techniques are explained



107 Common unit (comparison processing) 25114 Manual braking device
BEST MODE(S) FOR CARRYING OUT THE INVENTION
[0020]Embodiments of a train information management device according to
the present invention are explained in 30 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

F|G?H?c&ﬁ@eﬁﬁ&?&ﬁ@éhﬁi}a%%la{}eaé%?plﬁm%ﬂiél&ﬁ&%ﬁ(eE) e therein
are specHically explainedgthereby tlardyingatheteffecisofdhe presenti ment .
embaodj t. [0 FIG. 3 is a control block diagram_of the on-train device of.
the M2 2] siom So8cribed m Patht Do . B AL S eblG g e
ATClaystem 2D3Hhas Aliripky systent eérfigiedionhatAig thrdeopiotessing

unita 4o greate hrakemotchesn paratel. Specificallysthe-ATE system:103stem
has a ro_cessin% ugit}i 1\9141’1 a ?[rorcessinrg unit Ili105, %rlld a proceisin unitrll]l{
1065 TS procdssiiig LR, 10 distaReaGeritél ntoiationtis ihparfrof 4 <©
powertreteiver 100z cotreetion ifformationedflay current pOSitioysoktheltPdinhiss
input frorg the onstrajn, ypit 104, @Pdac?f%%%%%%%% 102.9f the thaja Is inpyt,
from a speed detector (not shown). 15[0023]In each of the processing unit |
104Pﬂﬁ§essing unit III 106. To each processing unit,

10 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
shown) .

15 [0023] In each of the processing unit I 104, the
processing unit II 105, and the processing unit III 106, a
brake notch is created. All of these created notches are
input to a common unit 107 that performs comparison
processing. In the common unit 107, when types of at least
20 two brake notches out of the three brake notches created by
the processing unit I 104, the processing unit II 105, and
the processing unit III 106 match with each other, the
matching brake notch is selected, and if the type is normal
braking, a brake notch to be output is determined by high-
25 order priority. The brake notch output by the common unit
107 is input to a brake control device 108, and thus, speed
control of the train is performed.

[0024] In the conventional ATC system 103 as described,
when a failure occurs in the common unit 107, a brake notch
30 cannot be output to the brake 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.



processing unit 11 105, and the processing unit Ill 106, a brake notch is
created. All of these created notches are input to a common unit 107 that
performs comparison processing. In the common unit 107, when types of at
least 20 two brake notches out of the thrée brake notches created by the
processing unit | 104, the processing unit Il 105, and the processing unit Il
106 match with each other, the matching brake notch is selected, and if the
type {&2Aarnal brakitg, & brake AGth o b butputds Hetemitet by RigH: 25
orderepriafity. Thedrakeaiateh otdput by the cammeaennuit:2Q7 ks iputido a

bral&e control device 108 aopd.trbusél lsgﬁglcoang@l é)f the trairrl1 iscggirf (r)mgg.
escri a

K :
[OOZLﬁ\I]nltchee conventional ATC sypstem 103 as ¢ ]Bre% when a failure

occaistitthetcorhiforP bRt A 070 athiake ot A0 EadrGEHE bigput tothet is,

Prake gontrol devise 108 and the,sysiemgees downHRAther Wosds,i tion to
because the common unit 107 js a "single system", the redundancy is low
andthe refisbifitfisdedraddy. ‘8 [6025]FiG. 4's A CTRFd Siock dagrah?® 110
whemtheeAméndevicer ak iaufonaticdeaihlstophand armanual brakingdevice s

are ayr in parall h output to the brake control
arrangedt in paraliglapd a,prake noteh 1o heye

device is determined. That is, 5 FIG. 4 illustrates a configuration in which, in

additidirfolthe AFE SYst8m shoWwhSn FG. B anratbhiatiétraiistop 16 ahiC
10a mansakhraking device-1t4thatare-the-othies devicesthat osifpuina btake ATc
notch are ad . [0026]As shown in FIG. 4, the configuration of the ATC 10
o e Mo B e 103
incledes the pracessing Dhitl1004, the proeessiagunitn 105! fHe préeessing 2

unitd- 106, andia commepuniL 107 thatpedarns COmMPaNIsen PLIGRSSINg.
Moreover, to each processing unit of the ATC system 103

15
distinE&t8fted TiformatioRT s %ﬁ&%&m%étp&ﬁeﬁeece’?\?& 06 “Edtréction
15nformatien of areurrentipasitionnofthedrain is mput fiomrthelen-trareunit 101,

andéggeiver 100, correction information of a current position
of the train is input from the on-train unit 101, and the
current speed 102 of the train is input from the speed
detector (not shown).
20 [0027] Similarly to the case shown in FIG. 3, all brake
notches created by the processing unit I 104, the
processing unit II 105, and the processing unit III 106 are
input to the common unit 107, and a brake notch is
determined in the common unit 107. The brake notch
25 determined by the common unit 107 is output to a common
unit 119 that performs higher level comparison processing.
[0028] The automatic train stop 110 includes a
processing unit I 111, a processing unit II 112, and a
common unit 113 that performs comparison processing.
30 Furthermore, to each processing unit of the automatic train
stop 110, correction 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



current speed 102 of the train is input from the speed detector (not shown).
20[0027]Similarly to the case shown in FIG. 3, all brake notches created by
the processing unit | 104, the processing unit 11 105, and the processing unit
[l 106 are input to the common unit 107,%nd a brake notch is determined in
the common unit 107. The brake notch 25 determined by the common unit
107 is output to a common unit 119 that performs higher level comparison
proc?é@"(ﬁ@.'[OOZS]The automatic train stop 110 includes a processing unit |
111] aquecessingrurit HHl 1% artteaconmeniumnjt 13 that perfoema the

CO”C‘gPraJic?eosf‘s%’geé%‘Pg- oy %EQUGEWB#%]JQ ead cﬁﬂrofsesékr‘@a%@i& of tb@ﬁse
automatic train StOp 110, COITeCfIOH in ormatlon of a current pOSItIOﬂ 0 .t e
trailf ket frond fite BACEAMSURIE 202 1 AndTRE eufferitspererTo2 i mput 113 -

sfrom the speed.detactor {rot Sshawp).{R029}p @ach-oftheprasessing unit |
111 and the processing unit Il 112, a brake notch is created. These created

brake htdhesare A input t8 th& EanthdRcunit 11355 17 1RE Commdn Uit
113padsrakeinvichto bheloutput isdetermined out of tlhie two tbrake hoiches

created; by, the.prosessing ynit 1 111 and the pracessing UnitI} 1420y ¢ .

high-order priority. The brake notch determined by the common unit 113 is
further 8T UL o the Edmimion Uit EF9 CHHOB30FPhe hrarfiralbiakity device -
10114 inclides a proeessitg dnitd =15, myprasessing wait ihki6card @ common

unit 117 that performs camparison processing. To each ing unit of the
At Sl B SRS 114 EofmaUB] By oo Chhriind ie ek Horm & bike

handferiB[0031in BREhtdfathensrotessingamirp1i6@ndthecessing.  To

each processing unit of the manual braking device 114, a
manual brake command is input from a brake handle.

15 [0031] In each of the processing unit I 115 and the
processing unit II 116, a brake notch is created. These
created brake notches are all input to the common unit 117,
and in the common unit 117, a brake notch to be output is
determined out of the two brake notches created by the

20 processing unit I 115 and the processing unit II 116 by
high-order priority. The brake notch determined by the
common unit 117 is further input to the common unit 119.
[0032] The common unit 119 performs comparison
processing on the brake notches that are output from the

25 ATC system 103, the automatic train stop 110, and the
manual braking device 114, respectively, to determine a
brake notch to be output by high-order priority. The brake
notch output by the common unit 119 is input to the brake
control device 108, to conduct speed control of the train.

30 [0033] As described, in the configuration shown in FIG.
4, comparison processing at higher level than the three
devices is required, and therefore, the upper-stage common

unit 119 is required. Because the upper-stage common unit



processing unit Il 116, a brake notch is created. These created brake notches
are all input to the common unit 117, and in the common unit 117, a brake
notch to be output is determined out of the two brake notches created by the
20 processing unit | 115 and the processifig unit Il 116 by high-order priority.
The brake notch determined by the common unit 117 is further input to the
common unit 119. [0032]The common unit 119 performs comparison

processing of therake NOLERBs thaareSoutpit fiom tife 28"ATE Ssystém
103y the autamatic trainistomd20, andrihe ddanuallraking dewicedlitd,common

respealively, jg dsteynine.a Bigke Neteh fo b2 utputBy high-rderprigrty.
The brake notch output by the common unit 119 is input to the brake control
devicecT68, stoeorfditt Speetccartttol of the iR T SOD03BIAB Beseribed R in

ghe egnfiguration-shawn in ElGeAnsamparison; processing ahhigher fevel fhan
the three devices is required, and therefore, the upper-stage common unit
1198 tBHGEG “BetRGSE TRE UpPar-stdFe cofimon unit 10 119 is a single
systet3the redurdandynis faw and the reliability is degraded. In addition,

because fayi,comman Lnits,are proyided, the nymher, of theGopmon ugis, is
increased, and accordingly, there are problemsthat the 5 failure rate of the
commMbAUMS iABréSEaIaAE ParSTor Maiffifiite ckeadelamt fiethike.

1 {0034]Esahadintent A&, shiswa controk block,diagram:siaelpding artrain units
inforpagion management device aggarding to the, present . oratic train
stop 7, and a manual braking device 10, each of which
creates and outputs a brake notch are provided, and the

brake notches created by these three devices are input to a
15 train information management device 14. The train
information management device 14 is a system that is
equipped in each car of the train, that monitors on-board
devices, and that collects car information to control and
manage the operation of the train comprehensively, and the
20 present embodiment relates to brake control thereof.
[0035] The ATC system 4 includes a processing unit I 5
and a processing unit II 6, and has a processing unit of a
double system. To each of the processing unit I 5 and the
processing unit II 6, distance-related information is input
25 from a power receiver 1, correction information of a
current position of the train is input from an on-train
unit 2, and current speed 3 of the train is input from a
speed detector (not shown). The processing unit I 5
performs calculation based on the input from the power
30 receiver 1, the input from the on-train unit 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-



10 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
brake notches created by these three deldces are input to a 15 train
information management device 14. The train information management
device 14 is a system that is equipped in each car of the train, that monitors
on-Boart déVidés “and that™Ciledts B4r ihfoftiation t6 toftdM andthBHAGe the
operatiore ohthe-train eomptekengively anenthe, 2@ peesentiemhbodithentz s,
relates to brake control tpgr%qf.séogg)n?é@{hg ATC system 4 includes a

Or .eXamplé rgkes : .
processing unit | 5and a processing unit Il 6, and has a processing unit of a

doubfsystem. Tdeaehoithé ProEEssing Uil 5 ahaicthedsr® cesBif et Hng
6, distance-related infoppatiends irput25 from a power receiverlcareestion
informationfof a %urrebnt position of th% train i%inég)fut from an on-train unit 2, .
andclirferitspeet’ 3 o th& FaiRTs inplit ffoHi A SPedd dete&tor TiRat ShaWi):

TheSpmmessimg @mbtés@ﬁr@rn@d:alonl@tiomlgase@*ohotﬁneﬂnputfm@mme of a
power,30.receiver 1., the igput from the gnsteain ynit 2 -angd the speed.3, and

creates and outputs a brake notch. Similarly, the processing unit Il 6 performs

calctidtfort based ortheSmput o the powerTeterver 11 the Mptit fdifrtheRe
100n- skkHainupi & @nd thecspeedid) andireatesoand oLtputsra brakesnotch.
For the J[ATC system 4, the brake notch has, for.example, 1- to 8-seyment .

i
brakes. 86518]1%% f?\ﬁtoarrtltét?é1 train stopm}l includesa processing 5 unit I'S an

a preeeéssingaunit HI% akhds & protessirrpanis of acdoutle wystembTekeach

of the, precessing unit/ 8.and;the processing itk 9, garrection information of
a current position of the train is input from the on-train unit 2, and current

spe&d SOt tHe ttain R IRput fom'the 188pedd FBtéctor fotSHown) e 2 2nd
15orocessing et 138 performs<aleulation baseduars the inputdromtthe on-frain

the automatic train stop 7, the brake notch has, for
example, 1- to 32-segment brakes.
[0037] The manual braking device 10 includes a
processing unit I 11 and a processing unit II 12, and has a

20 processing unit of a double system. To each of the
processing unit I 11 and the processing unit II 12, a
manual brake command is input from a brake handle 13. The
processing unit I 11 performs calculation based on the
input from the brake handle 13, and creates and outputs a

25 brake notch. The processing unit II 12 performs
calculation based on the input from the brake handle 13,
and creates and outputs a brake notch. For the manual
braking device 10, the brake notch has, for example, 1- to
8-segment brakes.

30 [0038] The train information management device 14
includes a comparison processing unit 15 of system I, a
comparison processing unit 16 of system II, and a system I-

system II selecting unit 17, and forms a double system for



unit 2 and the speed 3, and creates and outputs a brake notch. Similarly, the
processing unit 11 9 performs calculation based on the input from the on-train
unit 2 and 15 the speed 3, and creates and outputs a brake notch. For the
automatic train stop 7, the brake notch h&$, for example, 1- to 32-segment
brakes. [0037]The manual braking device 10 includes a processing unit | 11
and a processing unit Il 12, and has a 20 processing unit of a double system.
To éaCRof the’prdtessing Ui 1 11 and the processing unit 1l 12, a manual
brake copimand 1® inpid frames btiakenhandle=E3.1 Hle pracessing tindt Ikkkke
perfg(r)rpghcealc%lgggn based on th irpﬁut fﬁ%m the brake handle 1 afgd
r

are create rocessing. un 31 and the
creates andsoutputs azs %rake notc ¥T e p?ocessmgluﬂltlfl iéc pertorms

calceiatitn® based whithelihpbit front five bfske Fandie £32ard treates dite
outpitsiabrake-neteh: For the manualdyaking dewcg 0 dbe gkenoich g
has, for example, 1- to 8-segment brakes. 30 00381CJThe train information .
management 8eViceST4 IEITdes a Comparfison procesding tinit 75 of sy&td
[, a eomparison, processing-brit 16tofesystere | rand Besy stémtl-systenriated
selegting, unit, 17,.and faums a,doyble,system for 12 comparison,processing,

[003 éTo the comparison processing unit 15, the brake notchés that are

cregted BirtHeR prote et AR | S24Rd the Précsssing dnit 1l B5théaTell of
1 (systema doarnednput,therd brake-netchesithat are eraatedbythe pracessiichg

unit | 8 and the processing unit Il 9 of the automatic train stop 7 are input, and

Forth T bt D e O e i e

processing pit 1| 12oftthe mangalbrakingdevicesi@arelingut! That & all of

10 theputputs, from the-pragessingsunit } andtheiprocessingiunit Haf the the
respective devices that create a brake notch are input. To the comparison

proCEsitg Tnfté alss” skhitafly fo e Eomipaisonproce st it 189 alt'ort
15he outputsframtheprocessingainitkand e preeessing umitake notch are

input.
[0040] In the comparison processing unit 15, values of
the input six brake notches are compared, and a largest
brake notch is selected. That is, the high-order priority

20 processing is performed. If the segment number of the
brake notches differ among those of the ATC system 4, the
automatic train stop 7, and the manual braking device 10,
translation of the brake notches, by changing the scale
from one to another or the like, is performed to execute

25 the comparison processing. Moreover, the high-order
priority processing is executed by software logic by a CPU
of the train information management device 14. As
described, the comparison processing unit 15 is implemented
by the processing of the CPU based on software. The

30 comparison processing unit 16 also performs the comparison
processing similarly to the comparison processing unit 15,
independently of the comparison processing unit 15.

[0041] The output from the comparison processing unit 15



15 Il of the respective devices that create a brake notch are input. [0040]In

the comparison processing unit 15, values of the input six brake notches are
compared, and a largest brake notch is selected. That is, the high-order
priority 20 processing is performed. If thé $egment number of the brake
notches differ among those of the ATC system 4, the automatic train stop 7,
and the manual braking device 10, translation of the brake notches, b
chafgfhg-the §€aﬂ8%o%%ﬁ‘é {d*anGtHEr B thie'tike: %Cﬁéﬁéﬂﬁea%%xg%u?é ©
25 thettomparison Pracessing tMoraosrs the high-eedercpriortyproeessing isn
execyted by, softwarg,logie, by, 2 CRY.ofdhe train information management
device 14. As describe , the comparison processing unit 15 is implemented

by thE FreBessingofthe CPOaESeH6A softifae: The 3@ sompatisom FIG. 1,

sprocessing ynitsl& alsoperferms the sppmarison pragessing-similarystosthe: em
comparison processing unit 15, independently of the comparison processin
unit _S?Xfﬁﬁi%ﬁ%le St ot the Compardsdif processitg tinit 15 15 &R t%é‘:
outputsramnthercompapsor psecessing UnitlEs aredothinputfoithe systemted

I-sysiam dLselgcting unit 17,1p,the presentempodiment, systemlis the main

system and system Il is the subordinate system, and as shown in FIG. 1, 5 as
long*aBRAT dtput Form $yStetf |18 aval&bler i §ystent I-systerh i dalettifig
1 ounitshcalways selects:theuautput of dire comparisoreprasessing yhit ddm and

outputs the selected one. to the brake_control device 18. That is, the
popiichd e acdah i ot ISR TN
outputrtherdofds sefectéd ynthe systenersysterv i selestindranit Ay heon

outputdodhe hrake,control device, 18 onlyr when.ar ouputiremdthe
comparison processing unit 15 of system | is not available. [0042]The brake

contrbPdévice 18 PErformsorakB 5 Lot S -& cordiny to e Srakei6ich
1 Soutputrbyr-thie trairpinddmmgation menagerkenthdevicedid. dwhensthere ixnein

outpytrom. the fraip Information mapagement deyice, 14, dye tq failyre of the

device and the like, an emergency braking unit 19 detects this, and issues an
emérgeRcy Braké Totnmahe 2o to- fie Bralkkoeskiél deviee a8l n the présent

embediment, systemellswitchessthe system: ksystem Ursgleeling uBit diding
FUI’%’]I(?{IE‘]O{S, ?j)ésggcr:ntg rgggg?rsa%% oyépslilltetg tgr? berr%gggency brake command
20 to the brake control device 18. 1In the present embodiment,
system II switches the system I-system II selecting unit 17.
Furthermore, system II monitors an output to the brake
control device 18, and when there is no output thereto,
outputs a control signal to the emergency braking unit 19
25 through another route.
[0043] Next, referring to FIG. 2, brake—-notch selection
processing performed by the train information management
device 14 is explained in detail. FIG. 2 is a flowchart
showing the brake-notch selection processing performed by
30 the train information management device 14.
[0044] As shown in FIG. 2, first, in either one of the
comparison processing unit 15 or the comparison processing

16 that is selected by the system I-system II selecting



control device 18, and when there is no output thereto, outputs a control
signal to the emergency braking unit 19 25 through another route.
[0043]Next, referring to FIG. 2, brake-notch selection processing performed
by the train information management devite 14 is explained in detail. FIG. 2
is a flowchart showing the brake-notch selection processing performed by 30
the train information management device 14. [0044]As shown in FIG. 2, first,
in eltfiél ond of the tohibaridbr? précedsing uiit 1% or thePEompafisoncn the
processirg 16that isgelectatbhy dhe systemdsystemat selectingcl4 wait 17,
tranrsllatti&p of a brake potch istlpleé\r]!fog}?ed on the brake qgtg:h input from

O es 1n rom O evices ; ent ,
device A to compare with brake notches input rompotﬁer devices (st up Sl%.y

Subseguiehdy vansiatien ot brake adtchsisqserforimed! ofrthetisraké B Rotch

snputdrom dewiee Brtosgompare with brakeosnichesnput frerxathes deyices
(steE) S@. Ffurthermohre, translation of a brak% notch is p%rformed on the
brakd' RétcH inplit fom devite €% cothpare ivith brake HStERes fiput from
otherderdtes (stepS3k Theadevices A B sama 10cCnirdicate thes AGCiBystem

4, the, automaic trapn. stop; £, and the rpanugloraking device 1Q I pe e s

particular order. [0045]Next, based on the results of translation of the brake
notcHE& 4t $tep8 SithS3 Sompanisdn 'otRix blake RBfcHERYis Peifdtmeétt (Step
10S4)cSuhsequestly,Hay softwate d54dogic, enkighdevelkrakeuietch producing
the largest rake force is determingd, and jg selected {0 e, outpuL (g8 35).
[oofé] s a result of determination whether an own device is sys?em lor -
systei forhade atsstep 36,961t io8ystem 1 sthieldutpaf thereof ioitput ¢6 thée

lﬁa%%QQ@UQB%QQ%%mQEH%@gQQSg@-to S3, comparison of six brake

notches is performed (step S4). Subsequently, by software

15 logic, a high level brake notch producing the largest brake
force is determined, and is selected to be output (step S5).
[0046] As a result of determination whether an own
device is system I or system II made at step S6, if it is
system I, the output thereof is output to the brake control

20 device 18 (step S7).
[0047] As a result of the determination whether the own
device is system I or system II made at step S6, if it is
system II, it is determined whether an output from system I
is available (step S8). When an output from system I is

25 available, selection of the system I-system II selecting
unit 17 is switched from system II to system I (step S10).
When an output from system I is not available, selection of
the system I-system II selecting unit 17 is switched from
system I to system II (step S9). When it is switched to

30 system II, it is determined whether there is an output to
the brake control device 18 (step S11), and when there is
no output thereto, the emergency braking unit 19 is driven

(step S12).



[0047]As a result of the determination whether the own device is system | or
system Il made at step S6, if it is system Il, it is determined whether an output
from system | is available (step S8). When an output from system | is 25
available, selection of the system I-systeh Il selecting unit 17 is switched
from system Il to system | (step S10). When an output from system | is not
available, selection of the system I-system Il selecting unit 17 is switched

from %%l%% | to 8FSIAIREIES S9)SWHET RIS siitehet 1030 systen fe itis S
determined wifethes there isaam gutputtodhe hrake £ondrot device 8 {step a

Slla a qwhen %here iS_No outgut there{o, thg emergen %bralﬂn% unkilt 19 is.
driveﬁ steep §ﬁ).eri5%6ﬁ§fAcgosr5?n% fo the prse%sent%m édivr%eent, Beggﬁsel ®
the frairPiferhatioR Thanggementdenice 4 ¥ cohfig@ieerin ddubfe sysem

havingssysiepn Land system Ihmher thereiiso,aytRutdrom ang, @noutpilt em
from the other can be used, 5 and com ared to thFconfigLﬁJrati%n basgd ona
singl€ S8t “BomméH URit S8 sHown i FIGE3hRd FIG . 4, therddimianey Y
is i_mproveﬁdrww@m@reliabﬂéiyﬁshighzj{ﬂ_)@ﬂQ]l\ilerm,. \_/vhile four common
units datperform) comparison, pracessing are required in the gopfiguration 10
shown in FIG. 4 in which brake notches output from the ATC system 4, the
autGiHARE Train $téP 7°aRathe MmaRuarbraking' delice"to &ré btaressed”

1 esimidardwto FHGricin theipresent emhedimenironlydheggupatisem the ATC

processing units, 15 and 16 are. required and the configyration is_simplified.
B OCRTTE bty S L e bsoht SbOient. (e Erabaris3d Diocessing
unitsB<and 1éarecinplénvarted lycsoftwdre processing, tend’ acommoiuiite

thatds dmplemented by ankelay angd thedike,as the cenventionaldechnigyieds 15

not required. Therefore, parts for maintenance are not , o
and 16 are required and the configuration is simplified.

15 [0050] Furthermore, in the present embodiment, the
comparison processing units 15 and 16 are implemented by
software processing, and a common unit that is implemented
by a relay and the like as the conventional technique is
not required. Therefore, parts for maintenance are not

20 required and costs are reduced. Further, because the
common unit is not required, failure rate becomes low, and
the reliability is improved.

[0051] Moreover, because a common unit that is
implemented by a relay and the like is not required, the

25 weight of a railcar is reduced, and a required brake force
is less.

[0052] Furthermore, in the present embodiment, because
the comparison processing is executed by software logic,

the comparison processing is simplified, and high-speed

30 processing is possible. The processing time is about 10
msec.
[0053] Although in the present embodiment, it is

configured such that calculation is performed on brake



20 required and costs are reduced. Further, because the common unit is not
required, failure rate becomes low, and the reliability is improved.
[0051]Moreover, because a common unit thatis implemented by a relay
and the like is not required, the 25 weight%f a railcar is reduced, and a
required brake force is less. [0052]Furthermore, in the present embodiment,
because the comparison processing is executed by software logic, the
comparfStTeprocessing s Siniplified, 4t High-speed 30 prodedsifig fs the
possibtemEhe pracessing tioge is, ahadt 10 en:eauf053fAkhaughdvike 10,

presentarbodiment, liscenfioured stehdhatcaleulation is perfarmed oo cn
braké 16 notches output from three ewges, the ATC system 4, the

auterAafi€ trdn $top 7 andithe tmantalsraking deviceche oy the trairF rain

gnformationmanagement device 14, rake-nateh creating deyices? that
outputbb_rake notches to the train 5 information management device 14 can
be &t&iged T alsifFRRf number. INDUSTRIAL APPLICABILITY [0054]The

present invention is useful as a train 10 information management device that

performsigh:order priprfy pracessing of brake command information output

from a train security control device and the like, and that selects and outputs
akwéggﬁﬁﬁnnﬁuﬁﬁelyresent invention is useful as a train

10 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 outputs a brake command.



CLAIMS 1.A train information management device (14) that is equipped on
each car of a train, that monitors on-board devices, and that collects car
information to control and 5 manage operation of the train, and that selects a
brake notch to be output to a brake contfol device (18) 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 units that are independent
of 10'é5¢frother, the train information management device (14) comprising: a
firsticomparisan prodessing anit(d 5hio svich btake notechesi areated byithe

frst a0 the.segond pracessing units i each ofihe bakeinatoh sreging o

eJgul e 1 rsS.
dewc%s,. that 15 performs comparison procéssing on aﬁ]oF the input brake
notéhestbased ®ncsofwarecproeRssing: Aind thad detérminesarPbhtsuts and

Prake poteh praducing A lakgestdrake farcesna  @nsecand eempaisohake
processing unit (16) to which brake notches created b%/ the first and the

secBRd 20 processing tiflits it edch ot the Braké Fotely Eréating dévict8 that
perfanmsacamparisen processing dreahh of thee mput tivake frotohes based bty

softyarg processing independently,of the irst comparisan pIpcessing Uit ,

(15), and that determines a brake notch producing a largest brake 25force;

the S&E6id Tethparfssir Proceseiifg Bnt{18Y deferhiifnés WitethBf ROUBOE ©F
1 dfrome the fiestrcomparison psacessitg titd15) isnavailablenand outputs the)
det%rmineglsbirgke notch to the brake control device (18) only when an output
from 30 the flrsgéomparison processing unit (15) is not available, and a
selection swifchiag urit@T) thatperforms stieh procesdihg)oftselabting therake

kﬂa&%ﬂeﬂéhoe¥%ﬁigﬂnﬁ@et%% first and the second processing

units in each of the brake-notch creating devices, that
15 ©performs comparison processing on all of the input brake
notches based on software processing, and that determines
and outputs a brake notch producing a largest brake force;

a second comparison processing unit (16) to which
brake notches created by the first and the second
20 processing 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 (15),
and that determines a brake notch producing a largest brake
25 force;

the second comparison processing unit (16) determines
whether an output from the first comparison processing unit
(15) is available, and outputs the determined brake notch
to the brake control device (18) only when an output from
30 the first comparison processing unit (15) is not available,
and

a selection switching unit (17) that performs such

processing of selecting the brake notch output from the



first comparison processing (15) unit by a switching control of the second
comparison processing unit (16) to output to the brake control device (18)
when an output from the first comparison processing unit (15) is available,
and 5 of selecting the brake notch from the second comparison processing
unit (16) by a switching control of the second comparison processing unit(16)
to output to the brake control device (18) when no output from the first

comipdsorCarBREsS Y uRN (E5) % Avhilhbld, BASed 6} T0sOftware: "2

processing,l ofwhatreisdhe secontcomparis@nt precassing umnit{16)6) to

moniis &1 euam e seledion sulehing i (17)4g,the brale centl

device a and on?y when there is no output thereto, outputs a control signa "

to ahfeméigericy-e8brakingruiit CrHIBa\HpUtah emergertybirakeable, and
ccomynand fearn the emergencyebraking uait {49} ta-the-beake eomiral-i son
deyice(18). 20 2.The train information management device (14) accordingr'go
claif PWREFSIH tHE brake Mot cPedfing GavicdsAra 4 autdmatie iy o
controhgysteay (4,203%,cars automatic train stop (7,420, ard ahmahuakbraking
devg@%trol device (18) when no output from the first
comparison processing unit (15) is available, based on

10 software processing,

wherein the second comparison processing unit (16)
monitors an output from the selection switching unit (17)
to the brake control device (18), and only when there is no
output thereto, outputs a control signal to an emergency
15 braking unit (19) to output an emergency brake command from
the emergency braking unit (19) to the brake control

device (18).

20 2. The train information management device (14) according
to claim 1, wherein the brake-notch creating devices are an
automatic train control system (4,103), an automatic train

stop (7,110), and a manual braking device.



