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1 DESCRI PTI ON TRAI N | NFORVATI ON MANAGEMENT DEVI CE 5
TECHNI CAL FI ELD [ 0001] The present invention relates to
a train informati on managenent devi ce that perforns

hi gh-order priority processing of brake command
information output froma train safety control device
and the like, and 10 selects a brake command to out put
t he command. BACKGROUND Ardck PPP24n automatic train
control (ATC) system has conventionally been known in
whi ch an on-train device nmakes 15 a decel eration

pattern base?Rﬁf¥iPﬁ?éﬁﬁﬁ*?@gfﬁﬁﬁéﬁéﬁﬁﬁﬁ o2

preceding train to a next y a ground
device, and that controls braking of the train
according to this deceleration pattern. [0003] An ATC
%%@%%@ sttFbed in Patent Document 1 has 20 three

POOGEFSI NOTDI | S 8ach Of vabi £hn PRLT Or 8B thessarkin
processing in parallel and outputs a brake notch, and

I tormahl o hatheenenhpds esce heh ot aker horehesl out puder
omt hese three.grocgsgkng%unlts tg 9§£ern1ne a br@kgt

fr
Bt ¢h “THer Brake! Mot Sh 1 il Gdee TRy Ge T ypes- of brd

nosed  25a b ak gL v e0®f geat ydev aké ngnd anide bl bke, ease,
and stepwi se notch nunbers for normal braking. The
TRHHORS uhi BT 75 cCOPFTRT ekl t U EPY 5t ThRikecB @t ect i on
from anong the brake types output fromthe three
processing units based on majority rule, and then, to
BaCREROERe ARY gest notch nunber 30(that is, high-order

DEARELLY) IcHROATBL DLRKIRO. L oot ket gl 58! est
SeheshetdonReoarsh oy sebect i ONhaseda9nonef 85ih Ydé¥l € makes
when at |east two out of three brake tyges created by

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
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 nermal braking. The common unit is
configured to first make a selection from among the brake
types output from the three processing units based on
maijority rule, and then, to select the largest nctch number
(that is, high-order priority) when normal braking is
selected, and select emergency braking when az brake type
cannot be selected. Regarding selection based on maijority

rule, when at least two out of three brake types created by
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2 the respective processing units match, the brake
type is selected to be output, and when there is no
match, it is determ ned that a brake type cannot be
sel ected. [0004] Pat ent Docunent 1 Japanese Patent

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

EQQO§£EQ@@¥§Ge_%P@céQQY§gCQHY§BtﬁQBQh,t@ﬁ@nbﬂéﬁeh@§péois
probl ens described bel ow. [0006]In the ATC system =
desectpedtpnbPapehpubecanenvhen hWheket he BenBdh<chni £t 1s

goes, i A RLOCL. 1,2, RLake, sOmTRN, CBANAL  Be-ayt put to
a braking device, resulti 8 in a systemfarluare.
Theoef or e, phhentedundaacy is degeraded aadethelLdbd-open

reliability is d rior . [ 0007] Mor eover, although
Pﬁbﬁﬁ@aEéﬁﬁoﬂoungbslfﬁé%éigput is determnmi ned by nmaking
a selection fromanong inputs fromthe three
processing units based on mpjority rule, when the

L stafBBREr oM aNgEEEEANNng train is short and the train

bRoBPeLaRhdLY deceleravedy.f opygxarple. [nputs from
g unl

respect rve processin s cannot be
syoobroni zedweasd, t Breoubputscohvtheivespectiaique has
processing units can be inconsistent. In such a case,
BiePgeney BEaki-R§Ti 8abtrvated to stop the train even

thedgh no system hakl Werdn Rasceceunr e, padnthBocument 1,
reltability is deteriorated. [0008]Furthernore,

Bbeausket hempprocessingoenri tetaré birdetedat broke teinpead
system . inputs to.the ¢o n unit.are also-lLimted to
BRRBET BRACBEREF Fhpat £ ARE RobcYdbor ceat rio €F BOsystem
failure. Therefore, the redundancy is degraded and the
reliability 1s 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 i1s 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 deteriorated.

[CC08] 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
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
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[ 0009] Moreover, in addition to the ATC system when 30
ot her devices (for exanple, an automatic train stop, a
manual braki ng device, and the |ike) that output a
brake command are to be added3 an upper-stage conmon
unit to perform conparison processing on outputs from
the 3 respective devices is further required.

Therefore, the.nunber of mon _uni.t.s i nc nd
RSHoFS el AT baRCa" hEFGaSbe FH TE5d 1o ALRIRES . the
homaddi bifoapminba thatp wWacgbhskBcr easescatdfar| aag@tenance
braking force_is to be 5 required. [OOlQ%FurthernDre,

eBRVEAPESNAPI yeafhEPelhdl FEah-a &AseOdhereNa FaFafrpdn

Weednton nhi-gRzaLdenaPLi OLLLY  PHRSR$EENGoLBe RE €0MHRN
unit. In this case, it takés tine for conparison
pegoéssidng, and nmai ntenance of the relay 10 itself is

t require 0011] Recently, a ai n_inforpation

19835 enent Fheoheb orat ranrebrsoBatbR: pshPheulor Blep 2
eakkeghetar al REOBAE kONsaadrbhahiganbraks pRdommBgges
operation of the train conprehensively is used, and as
BTRFGRELEeBl tEGsECERER ¥B1ATC $PstBiPaf@sthelli kakes time

%Bgag§ﬁgggi?%BigFBBEEsﬁﬂggﬁ?ﬂdaﬂgihEEthEé b%_@hégrelay

per f The pre Invention 1s achieved in
vicewldf iehécabeveegnobkens, and it is an object of the

Eéﬁi it inﬁentigg to p%odee.a traig.infornation devi
Jenent RGESIERY20%t RAP-Ber PoPRRHEGH. BRAGERPRS, fEyice
pheeesshREoeEt Bhake-peawBNdsviWckheut cusiBgracke! ayformation
that has a sinple configuration, that has inproved

peguhbahcyontRat scandpapnagrshPRrSpéel pfotBSsing iy
égapkgﬁgngﬁbgﬁ¥e§shhggd[eghgbggiEyhigher ievel system of
ATC system and the like, management of a brake command and
the like is also performed.

[00121 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 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.

[0013] In order to solve the above problem, and in order
to attain the above object, in a train information
management device that is eguipped 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 toc a brake
control device from among a piurality of brake notches
output from a plurality of brake-notch creating devices

each of which includes a first and a second processing
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25[0013]In order to solve the above problem and in

order to attain the above object, in a train

i nformati on managenent device that is equi pped on each
car of a train, that nonitors4on-board devices, and

that collects car information to control and manage
operation of the train, 30 and that selects a brake

0RLED LAabe.outPHcbAnAREKE COB BLndevi ehel Eomn

anmong a plurality o brakeé not ches output froma
phipahityoof mbnakenaot cevieat bAgtdevpreserbchnoéntion

mhiih incluges ? first and a second.grocesgigg 4. h brak
GRFLEYBRaf AFESTnHEPRAGERT  oPTBEERS ORI 1 EnEC PRE R Prake
hptenest -eRaFBAABEMEAL deykceanh the peesant pro¥esking
includes a first conparison processing unit to which
Brake hotehed efehbhedbbykenectrhseraadinfiedsdtsnd, that

BLOEEPALNGonpURLLSA B ERENOh ! BR B 2kE:NORENSALEA LRI ke
evi ces, at perfor conparrson processing on all o

hbechapubabedkennetthesrbasedconssnfif waned phetesstagmpines

and that determnes and outputs a brake notc

apgdaeFagta PagbagF BPaka FEPQBFngs@cgﬂ8988EpBFF§8nf°rce;

Breeesalingompht-ik8nWBk-6ReBE2KE NALehes dAieneBtedeb¥otches

the first and the second procéssing units in each of

theabedkbynbhehféreht ng deei sesonfharopeppopgpunits in
ari.s p si.n n_al t I t e

R e e e PR S

tbephirisbncpppacksdngpbacessi ng thet inpnd bhake notches
determ nes a brake 15 notc¢h produci ng a Iarg%st br%ke

P@F@@;?Fhéo§586ﬁ8 E6RPEFPSBH bP8€8§§8ﬁﬁF&Hi the _lrSt
det,gLpi0es Whetbetiap AHLPUL shROMWLReqbiEshi GOEPAr H$ARe
processing unit is avail able, and outputs the
detehnprnedubiakeandtchesd bhekbr dkeceonthel sdevhde

onl§ when_an outgut fronm%hﬁ %irst congﬁri Qn 20 tout
prob8ssPil BAPTCPs A8t “avai PEbFeand 4 ggﬁgct?on H-ph
swoiichhBOfuRkt thapapeebar peosHebipyoaassi hg alailable, and
sel ecting the brake notch output fromthe first
@éﬁﬁﬁFﬁsgh®pﬂ@§@§@ﬂﬁ@duﬁFﬁkBynﬁt§ﬁAF@hFH@ BéRkpoFoBErol
. Sec c r,so essi,ng i t-:t.Q+0 : he
R e e i e
ponpasisony pnocessi ngturivbiiisbaeai babl e, sahdcbfion switching
sel.ecting the_brake notch fromthe second conparison
SPoCeSERRGPRRFOTEy SUCh PERFAG COAt Pol SOTerha tdebdndzake
GeEBAr bHePuPr e¢eASLAL ﬁ@k%tt@oﬁﬁb@ﬂbohOPkB@eBE@K@ unit by a
control device when no output fromthe first . .
soipahisencprocessPigtBe @RFeNPsCafRRFABPE, PBASEaSeRY unit
f proc [ h d par | 0 [.ng
8 PURE R P EBoEaY Dokt CoREEOT B RTPELLRER B PERPLG From

thet fiestheohpakéscanbrokbedevhgennandienhyawhebhlthered of

i S.no output thereto, outp%ts a control )
selecting the brake nctch 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
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, ocutputs a control
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5 signal to an energency braking unit to output an
energency brake command from the energency braking
unit to the brake control device. 5 EFFECT OF THE
| NVENTI ON [ 0014] According to the present invention,
because the train information managenent device is
configured in a double system having system | and

I, [ cout put . f out.p
P oo e e AohE v, Bed R Bl Bb e KRR oHh he s gency
brpkevednmand tthemr eheabimbirtigncs hirghinlybredveto the brake
nunber of the conparison processing units is two, and
CRELEBAT FGUr-&Eiron is sinplified conpared to the
conventional technique. [0015] Moreover, in the present

i nvention, the 15 conparison processing is achieved by
E6FEWAr €FpiroEesyVAYLILaNd hardware such as a relay is

cessar . e s..th n | OF
LEBR A que. MrbaraiBfe S pEpEerkare Rl i aRaRih, kogapoe the
tegunr et fandacashsmanegerducedevineaddi tonfigarédi inre

rate_is low and the reliability is 20 inp

: y roved, )
FOUPSEFGrEREFNBRAEINBeEYG58™har aiidr 8YSHER &S+ avlElajhpge is

RAt ohegukr 8dokoohe, Uselputhe-vki ghE 9Enkai L&A pkSused, and
reduced, and a required brake force is |ess.

tbel1TENondevery, ieninpeopedsenndi hhenredbhabbédcausest hegh.

5_conpari spn processing,is executed by sof L , .
T4 Ee e e LB AT Bbn b bRBSEr TG F ¢ 8 BF oF - ERGfunits is
hiveh- apaednpr 0683$s40gat $0p0sSi biep1 BREER DESEREPII O the
OF DRAW NGS_30[0018]FIG 1 is a control block diagram
FREFgaAgRalt ESFRMLAPSr mat i on management devi ce

SRS R,S, ARaBE T L rERk, L funt Livanthonsnast
comparison processing is achieved by software processing,
and hardware such as a relay is not necessary to be used as
the conventional technigue. Therefore, parts for
maintenance are not required and costs are reduced. In
addition, a failure rate is low and the reliability is
improved.

10016] Furthermore, because hardware such as a relay is
not reguired to be used, the weight of railcar is reduced,
and a reguired brake force is less.

[0017] Moreover, in the present invention, because the
comparison processing is executed by software logic, the
comparison processing is simplified and high-speed

processing 1s possible.

BRIEF DESCRIPTION OF DRAWINGS

[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
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6 processing in the train information nmanagenent

devi ce. FIG 3 is a control block diagram of an
on-train device of the ATC system descri bed i n Patent
Docunent 1. FIG 4 is a contrel block diagram when the
ATC device, 5 an automatic train stop, and a nmanua
braki ng device are arranged in parallel and a brake

%%%02%% S]%en%e S R IR A LV (e
10[ O0OF9]GEL, 310G Bowemtmedebﬂethdih@ra@noﬁrahnouﬁtta3n
SR T80 g IS’ Yo% R QBsesi Mycunry TRFoRL Drgument 1.

Autowqtmp tar 3ish astep t10Yanual-korakigramdeveee th3, A¥t8device,
Brake handl e 14 Train informati on nanagenment devi ce

201 2udpyedrhd Lepdremtop, senecei Agnuailt brakinggdevake are
e A9 &AL 1BTPLAGNGY LHERK AUl bo be output to a

brake control device is determined.

EXPLANATIONS COF LETTERS OR NUMERALS
[0019 1, 100 Power receiver
, 101 On-train unit

, 102 Speed

, 103 ATC system

]
2
3
4
5, 8, 11, 104 Processing unit I
¢, 9, 12, 105 Processing unit II

7, 110 Automatic train stop

10 Manual braking device

13, 118 Brake handle

14 Train information management device
17 System I-system II selecting unit
18, 108 Brake control device

19 Emergency braking unit

106 Processing unit IIT

107 Common unit (comparison processing)

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
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
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106 Processing unit |11 107 Common unit (conparison
processi ng) 25114 Manual braki ng devi ce BEST MODE(S)
FOR CARRYI NG OQUT THE | NVENTI ON [ 0020] Enbodi ments of a
train informtion managenent devi ce according to the
present invention are explained in 30 detail bel ow
with reference to the acconpanyi ng draw ngs. The

present invention,is _not Limt .t Il I8 .
BSOo T FERE O GG e Seh BErSRt iRy SR arPE,
tthelleGy 3land fhliGg 4heCcedrentisondl thechricgeas armpodiment.

expl ained _and the problens therein are specificglly ,
¥ ailned, Fiffer by ScPaFPPyiRg PhEcss fdeptags ofhghe on-train

RS eRt emhedi et 5 L0Qe2hELGriBeks 13 ¢aRERe! PBLARknt 1.
diagram of the on-train device of the ATC system

des chioved inn FR&t.edt, DbdgmeAC BysSems 19Fowasi a Ekdrly, system

thi s..ATC _system_103 h a triple system configuration
R O RS o GeL8i ng* i PE F6 Era ¢ br ks noteAsS Prake
ndtRakal liel cagpediefli.caltbycittheaAlq, syskemrtO3ykadsral03 has
processing unit | 104, a processing unit 11 105, and a

Br BEESESHG PGNP L 108, PoPERERSHRHGe 88ithg TdnilP2167d 2

%ix%'i:%%%ghr elated rirAf gppat i 0 kS hNRYML ELTHE Rever

ecei ver fo@, correction informati on of a current

positbinor -oklehed daifwrime tilpput. sf Aoguthé rom- r gomegniveceiver
eed the train.is

% , and current .s d 02 ogf nput frqom

30000 ER AR dthr ThGL "Showk) 118 GUSIFT BRERCPTL ke The
RERG®SSisnd npiict flrok04het B&-train unit 101, and current
speed 102 of the train i1s input from a speed detector (not
shown) .

[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 tco a common unit 107 that performs comparison
processing. In the common unit 107, when types of at least
two brake notches ocut 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 te be output is determined by high-
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.

10024)] In the conventional ATC system 103 as described,
when a failure occurs in the ceommon unit 107, a brake notch
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.
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processing unit Il 105, and the processing unit |11
106, a brake notch is created. Al of these created
notches are input to a comon unit 107 that perforns
conpari son processing. In thegcommon unit 107, when
types of at |east 20 two brake notches out of the
three brake notches created by the processing unit |
the praeessi ng unitkl-108, ad 4li0g BROGRSS PG
25 1 d AT
unit HII 1 natchghntﬁ each othgr theaﬁatch?ng br ake ©
rigtvdlre, sa$eb@¢taat1@ndrﬁhntheopypendsanmamablbbahkmgg
a, braake notch to be [ et erm_ned hi gh- 25
SRR o ALer POy anARE BPaRE SAGTEN GUEpG: B (PhECEE AR be
Wit uk0 - d S hieN Pl kO cankirak e de@ntkoli sdevice@nmif8d.andhat is,
thus, speed control of the train is perforned.
36241 A 1tlNe tagiheentl GRalt IAvCadyorem 108188, dégcprpadion to
A S .i.n e g0 n a
Eorto gt ECARETES Bheh atsonsbif, r2adhrskop 120
OB, aamentulaé anm&mggdewld@wﬁlélmhathamemmhésptbemad&alces
t he common uni 7 is a "single systent, the
RPN & &Gﬁgﬁngoﬁﬁg PEFi 46FF %y is degraded. 8

J@@%%]}FI G a4 ishownCQnt Fak . bliockndi aghamywhen ibRe oAT€he ATC
evice, an automatic train stop and a manual brakin

dovitea 408 arr Ahgedaine Béréhﬁ§lséﬁ@nalﬁrgﬁﬁ nétc ﬁnﬂo%he ATC
$§g%%hpﬁbg gpéﬁﬁggra%%eC%Q%E%Esq% '%ﬁlks 138pgr m.ped.

°| I"USt Fates fguration’in
whicgles siitgadeiiti an 105t he hATCreyeednghowdti AIEl G063, and a
an automatic _train stop 110 and a manual brakin

FOPres ¥4ty HAY 5P§ttﬁ§rgpﬁ@P &8WP@§§SPﬁaPr83?ﬁgén§
@B%%%v%gtC@oa%%cﬁd%§@cekgggé]ﬁ%l%hgwnth@ hhe s$stbhe103,

conflguratlon of ATC 10 "system 103 is the Same as

ﬁha&agh@wmedﬁtéﬁcnniormﬁdlDNe1AT¢n§y§téWPmoshﬁn@pu@@s
€eR120e3RNI MRl L oL 104y e Rrogessing Uit bL 103 < ion

Fﬁg o 5Ees&lng CIRFET P 108 ° g Cormof Unit T67p

bifathpetf-an AB i OAPRLIES @R opr @@és smng raMnr aa\ie,r 1010 eachthe

processing unit of the ATC system 103,

T EREe SPEESt 6§21 REOLRAL rcesﬁ ifs 1 Bé}PuFr éﬁpﬂlhéhsow@@ed

Lacelver %ggt CALLGEStion information of a current

posi tion the train is input fromthe on-train unit
10m27and t RemdUmréyt topebe T@2ecokhbthe tiraFAG.s 3 npdfl brake

P 2Bse Rl B gL ot 29KOGEE) Segilarty
processing unit II 105, and the processing unit IIT 106 are
input to the common unit 107, and a brake notch is
determined in the common unit 107. The brake notch
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
commen unit 113 that performs comparison processing.
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
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not ches created by the processing unit | 104, the
processing unit |1 105, and the processing unit |11
106 are input to the comon unit 107, and a brake
notch is determned in the cognon unit 107. The brake
notch 25 determ ned by the comon unit 107 i s out put
to a common unit 119 that perforns hi gher |evel
C arlson processi ng. [0028] The automatic train stop
el udes a processing unit | 111, a processing
qmdzg 11Zn @@@haOGOHH@npuﬂbbsilﬁgthaﬁtperﬂmﬂnand the
conpari son processmg8 30 Furthernore, to ea

FEECESSinG vt 4t L :aetaﬁﬁkﬁcnpﬁgbnl§t65eiiéd These
QAISEGH o3 aiif QLRbien 0f &1GURREnt E@Shhboeoﬁﬁohhﬁnlt 113.

train is input fron1the on-train unit 101, and the
cur reéret copeed bmztlélﬁmpatbtaéﬁ1nh§0§p§edbdeps§p@t is

9 sho 0029 h,of th
R, SLOORE LB ) e BEoneselna b Lol

¢reatedinthese tcreated sbrakaenptrobessang ahliti mputiltoby
the comon unit 113. 5 In the comon unit 113, a brake
RGIE O6lee PEROFHE Yi-s  dBFePRPREdNEGFhoflet RETEREApPYKENE

noLGRes olieaked qg %ﬂgt@$90%§%bﬂg HRi Enk %é%m@ﬂduhﬁﬁ 119.

processi ng unit hi gh-order priority.

HI0ake ] notchh@enemmmﬁe@rbylnhedeannan1&ﬂ|unmladeg a
further ,out put, tg gg common unit 119, %O 90§nghe
ﬁﬁﬁ&gﬁsﬁpngHdtd vitd@r 124 PFREFTELY%a "prbcddsitAg  uRfE

Eramod RHAeessinghumi beklfoldl, cangazigommproubiskihd( To
that perfornms conparison processing. To each

pEcte HFORG SSANY @ﬂlﬁh@fnﬁﬁ@amaﬁpakuﬁgaaévgcéefiﬁe atd, a
TBrb0d: e S, ERMIRRG, 48 AL oM 2, Bupke, Bandie,

n0®6e33|nglun@bchloflﬁheaphbakesmngchnu$ é@r éabednd the

These created brake_natche e all put to th
SSRRERAR UDET, Tand Pn EnBTCBRMORCGH 51 £7 S35y akdhese

RAULGR HO LR KRULBYENES Q%Ee%ﬁﬁnﬁﬂpﬁ%tt@fthaecbWﬁohr@KQt 117,
not ches created by the

and in the common unit 117, a brake notch to be output is
determined out of the two brake notches created by the
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.
[C032] The common unit 119 performs comparison
processing on the brake notches that are output from the
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.
[0033] As described, in the configuration shown in FIG.
4, comparison processing at higher level than the three
devices is required, and therefcre, the upper-stage common

unit 119 is required. Because the upper-stage common unit
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20 processing unit | 115 and the processing unit 11
116 by high-order priority. The brake notch determ ned
by the conmon unit 117 is further input to the common
unit 119. [0032] The common uni$ 119 perforns

conpari son processing on the brake notches that are
output fromthe 25 ATC system 103, the automatic train

ﬁigp.llo, and .t he nqpual rakin vicei%libw and the

respé@tﬁvgﬁ??lﬁosggtgfhiﬁeearﬁﬁaneaﬁgwbh t 0 "be “out put

e 1Hiagh-1dreder spide@iraidyed . Tha nbaalse tiehG h bedtput By utrhecmmon
comon unit 119 is input to the brake control device
o8t 5t G Leohd et d§plae d Do RFBIR ToP Tt FE S CAMROT3HPAGS3As

desGidRed ahd Re LeRfingunat iR ghown ?@o%h@ms4that the
conpari son processing at” higher |level than the three
devilces irsteeqdi téd, camdarhemefier é ncrise sspendsagds for
commn uni% %19Ijs %Fq%jge% B cause t he upper - st age
SEMASFIENGE T ERS & s 2LSihGH stem the redundancy
9030w and B drigldnabi ity is degraded. In addition
because four common units are provided, the nunber of

t he cdrhvon ludist & iC9TtAGleRd6¢% SHdoacfordicdgiyndt Retgain
e LR!EEE ({0l 18 5 Rl & il khe (FAMBRsent
units 1 ncreases and parts for maintenarice increase,
amibaimenitke. Ns0G34WEntHiodiFfEnt 1kl Gorl exsengleontthglee units

bl.ock di agram.incl.udin train_infqgrmation, managenent .
G S or GG 5 HD ATES e D Abath ABHETRG T Ehain
SO 7,n dnldGa hanken examie dhriee un,t aeh devieash
that is, an ATC system 4, an automatic train stop 7,

&gt arardsl YCERILTg adévicde DOt cladircoPTiiciecer eadeshe
and KR g:&%‘fft ehQPtbg“ tﬁlre%epg:%\ﬂe%e Ge AN L REDIAGE 1o
by these t to a

notches create ree devices are I nput
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
present embodiment relates to brake control thereof.

[G035] 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
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
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 calculaticn based on the

input from the power receiver 1, the input from the on-
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15 train informati on managenent device 14. The train

i nformati on nmanagenent device 14 is a systemthat is

equi pped in each car of the train, that nonitors

on- board devices, and that coljects car infornmation to
control and manage the operation of the train

conprehensi vely, and the 20 present enbodi nent rel ates

to _hrake.contraol thereof. [0035]The ATC system 4
RAGACD 16 BrogBgs tG GREET T3 BN &7 BrSEbest o SHPRES @
Hrafe apddnas acpr e¢essirag sysicerol , attdeublaksysbedh Tas,
each of the processing unit I 5 and the processing

Femt epRrpled drance Sreraiedti REGKRELi on is i nput 25

fioRMsd POV, I el %%i%’t%%&%egkbﬁn7'ﬁ%?ﬁﬁﬁg%oﬂ RhroRessing
current position of the train is input from an

am-ttr i B amidt a2 prane ssingemnispédd 93 ehdt hest mapmoicessing
i nput froma eed detector, (not . shaown). The . :
BPOEeSd g CGHPL S S§SE6Tor 16 EAFEUPar |0 BASEE S EhEnIt T
isNRWY frhem-ie Revwely 3@ ifkegeioyekokrelbhe onnpul off@mibthe of a
on-train unit 2, and the speed 3, and creates and .
SHEFENE RoiaReNnetckhesitmeiar By, 10RE tpLEe8s $hfig Oimiterain
Ih1§ Ber Loryms. caloyl atian hased.gn the ;ihnput ifn?%‘ Hen the
power receirver 1,7 the"input fromthe on-- Il train

wipicte 2 dedrd tiohre (speedhdwnand Gheaescasd iogt potis 4 8

brake notch.. For the ATC system 4, .t he brake notch .
RESIOFE GRAMHIETIED PoS8oLSiEHE B RkGs  T(H03erTRE - train
Fiemat ;64 kRlen sple@R 3,1 REUES 42 Bl 06ES ShRGUD sUBI brlake

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

witchof & idddiire vsy shemprpgesadhdotintifie Igr e esgitngms
%%ﬁ%uha%i%%th%%dp%%c%%%lg% ﬂ%!%rb gtp%o%%Q%EEQB unit 2 and
IRFOT AL 'on of a curr ent pogltlon 0 he trainis

iU ts plefe@im3t, henein direaite suainkd 20 tdnd sc ur beatkes peedh3 offor
the train is input fromthe 10 speed detectog not
ShEwW L oTRe 16T $€848i R§O8ni’y Fhe Eéf@#&r ROTER EGFat TOF
g§%§%l%q the tnpYt fLLemthe QRtrain unit 2 and the

speed 3, and creates and outputs a brake notch.

Si0Gi37dr | y, Thise mamoees Sinadimgi Keviice gér focasides a

cal cul at.i on %a eg qg %he Bnputéfr%WIthengn-&&ahQ un%% has a
P75 14 "Ené Sfead 13, 2B 0 PESCES AT SBtpuLS 4 2br A0S
ReleR.s shok the ravtformitiotitlkaishy sstan 77ct e dhr alkke thet ch

has, for exanple, 1- to 32-segnent brakes. [0037]The
PERGEIS SBRgkiURg tddvilde 210t ithE Bgesessing unit 11 112,

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
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.

10038] 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
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processing unit I 11 and a processing unit Il 12, and
has a 20 processing unit of a double system To each
of the processing unit |I 11 and the processing unit |1
12, a manual brake command isiknput froma brake
handl e 13. The processing unit | 11 perforns
calculation based on the input fromthe brake handl e
and creates and qutputs a 25 brake notch. The
é?%%ﬁﬁg TR N e b performnms cal cul ati on based on
hDeJ3|9r]put fmoomhiche opake shandireck3siagd verieatlés anheé brake
out puts a brake notch. For the nmanual braking device
TOLARe Bhike 256t GF SR&€T Par L@)‘?aﬁ’ﬁloéesfmﬁou@l§e§n€?ntand the

gJ 513 %31%] The ¢t @i BN RetmBLieRANageMme by, the
evi ce 14 7i ncludes a conpari son processing unit 15 of

iy@ﬁ@nmbtc@eaompa¢|@aﬁ pm@@@gﬁlbg mﬁﬁtpr©C@ﬁsgvgt@mlt I8

RIS @BNES oy Bntor T 22 SGonpar POSRTBRetarng, otop 7

[£0@39h b tt, heneommanihea’) RHeCessikeg nekichek5 chkfe ab:bakﬂeated
notches that are created by the processing unit
&d thise PFIOSEESEING Uiiditt 1 1l 2 £hE RTCCEpPSt-ef E”&lte 1T 12

Yy hg%u%lb%Qﬁ%g%gtgg%ac%h@b are qhLeated Q$akh§s all of

processi ng unit the processing unit
tthe autt@nEtsi drbmaWMespapCES@n@glmput Iaﬁ@dfmheh@moceh@ing

P 10t eheR! ol B ekl B LS PO LY o

Rrakiinggdevi e %@eab%m@%ﬁ%%onT@&bcb%s1@@'u@ﬁt1Q6tﬁQso
outputs fromthe processing unit | and the processing
G L Lot tphémeew@r@taur\;@oale\ﬂr@@@%sa@@ &édt éSa Brdkef the

g);a;tg)*&t%f & AP Whye g%otc%% sqgggp 1307 RLECESS Sfiolé%'sts fgig unit

milarly t he conpari son processing unit
aHIodftmher@m@@u&&v@r@mwuh@spmmaasske@t@nbtbkaa@dnmh@h are
proceSS|ng unit 15 Il of the respective devices that
dfe¥te a brake notch are input. [0040]1n the

q@mRarni son 1pr @GeS Sichgaisonl Provalsues oluntifte 1isNPwh 18is o
brake notches are conpared, and a | argest brake notch
itdres dngaitte ¢ 1 xThata kies notiedielsi gireocgaapeidor ifyd a largest

brake notch is selected. That is, the high-order priority
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 190,
translation of the brake notches, by changing the scale
from one to another or the like, is performed to execute
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
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
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20 processing is perforned. |If the segnent nunber of
the brake notches differ anong those of the ATC system
4, the automatic train stop 7, and the manual braking
device 10, translation of thelbrake notches, by
changi ng the scale fromone to another or the like, is
perfornmed to execute 25 the conpari son processing.

, Pisufor ot i nPHeee3lsNG gl Snit 1
oy T e by e PR e g, i 26 are
iknftér netduon trardge st edevi-co st4n AS dedecitbed, unig 17. In

' [ [ 5. i1s i.npl d b h
R b B0 tasdd o dof'tud B, MFG 3geten and

G SAN iRy A0RS Subd rdinka t16 sglssenperher a8 tshewn in FIG. 1,
compari son processing simlarly to the conparison

Frodessi i il PuERuY ﬁ@@ﬁbﬁd’@ﬁi\/ewy Tof 5t ¥ 2ddRpaktisdhe system
RQ HPQIu@éie%ﬁjI%pQ§ﬁkTﬁg %%g%g%dg%ngkgethe output of

conpari son processing unit 15 t he out put from
tthe compeardisom processimg wmit 16,aredbouliputputheo selected

t he stem | -system || selecting.yunit 17. IL.n th
5?5%3%1tgﬁ%gﬁﬁﬁﬁhf¥”§§§§eﬁFWlF Pﬁe ng%ﬁtsﬁgfe§$§nd
SstPildon $ridte ssuber dinnat @ 6syst emstand 1as ishewa flidured
FIG 1, 5 as long as an output fromsysteml is
avaih aled arheudpitteherepdt dm SR 1SETLE6 g the sYsrem 1-

I | ect t 16f the c IS c g
s T B s RS 31 et B SRR R R ea e
conitrall dewice 18 ohfiat when the cndppar ifsom phecessipagison

unit 16 of z%gﬁeglllfis confi qur.ed 1gtsuchlt t an
GEFOEE SREr 5 &5 QfeSVEd By 1t HE Lpdt 8- em ||
ﬁ%lo%@t]i Ng e blaKed R8Pl it N Beike re@Nbialke

evice 18 only when an output fromthe conparison .
FoodEsdi A aeridings tef topsbemke netgdt oafaiitaklve the train
[.0Q42] The br trol ice.18 perfar ra
SR el R B TG, Rl ety S ouepue
trraimn tihef erEEh dm franagdrenmadevieeentd deWer tiHedad o
no oqutput fromthe train information nanaggnent d%yiig
faidig e 0% &Prurevdre REuVicce &fd Phe SFFRESEY Praking
SHELIGRCY RLAING YR T 1% deleElsS ahhiee raRd dyS $He% AR ommand
energency brake conmand 20 to the brake control device
18. the bireker esentrognblediirentl 8 .sy sterhiel powisecite shbigeliment,
system |- syst. Il lecting unit 17. Further.nore .
SYBEEM I REILORS TR0 CtSUE™ o THE TBIkd dotbrenng nit 17.

tevicee rkdregnd yhen tthereniisore aut putpiheret ehe brake
outputs a control signal to the energency braking unit

£9r25olhAgigReandy hePdr oes. TheA3liRexC, MEPEtr thgTes O/
%h@bu%s gr@%%tQ%ﬁcgiﬁﬁﬁﬁchthe emergency braking unit 19

through another route.

(004317 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
the train information management device 14.

[CC44] 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
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processing perfornmed by the train information
managenent device 14 is explained in detail. FIG 2 is
a flowchart showi ng the brake-notch sel ection
processi ng performed by 30 thedtrain information
managenent device 14. [0044] As shown in FIG 2, first,
in either one of the conparison processing unit 15 or

t 'tcol'martjxsa%l tﬁ%%sstjfngi %@at@atncjt%hsqlse%te%ok% etdh%n the

system I’- system selecting 14 unit 17, ‘translation
dfrakebrrake-matrgiut < per fdeviesd én tdchedpake mottdh bivepgut

fromdevice Ato co re with brake not s input from
ARG R (Sl BIT SRISERGonGIFE Craris| SLTERBENELY
a KNI L S RArfQr /RE N ithedhiirakeedl et ehd Rpuke
fromdevice B to conpare with brake notches input from

otdierh deuiwdes (ost ¢lpvEZE Bra iferpsrre, WitdnHraticoncdiches
br ' er - on. .t he Lrake ' t from
alens:%<u gceq%tci%g dc%ﬁe%ar%q’rvﬁqfe% b(%atkegj nS%t)c' hesj,?r\]'1 %ﬁtg%tﬂ rorh
athmrs denvdicce o st epa$®) nothd devipees okmel, candhk0 bCake
i ndi cate the ATC system 4, the automati.c.train st or%czl,es

AF The- TRiHu i Bt L8 HE dévitCe “PFRAT & 1 pdr Hir&fiCare

ofgale 004NN qhased or e g@sul g ofudviars at,i @) and
of 'the brake notches at steps Si to S3, conparison of

$1 xrishigled: endtheh @9 G s ysdrefordred hessepp ogptic train stop 7,
Sub uent | by saf. r 5. lagi ¢, hi [ [ br

R Sy bt il e e At Sponeh b S S R e
ambdss sel epted kel ouf pife (etep tSS)f [(OG46]1AT i@n of the
result of determ nation whether. an own device js.

%%QOW%@ﬁ%rﬁqu’%ﬁe ta Shepodganisan 9fs seysiamke
Ié'!é)fd?l%so%soﬁertﬂ%eﬁrn%q ('s%egﬁt%%x;. t & e ke oMy Ao frware

evice 18°(step S7). [0 aresult of the
detsrayi ratiign Wetlebrahe owt deviroeiuc rgy dthemlargest brake

PP e AL o oy d ool agPust 0 Ui 't 559,
[0046] As a result of determination whether an own
device 1s system I or system II made at step 56, 1f it is
system I, the output thereof is output to the brake control
device 18 (step 87).

[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 S$8). When an output from system I is
available, selection of the system I-system II selecting
unit 17 is switched from system II to system I (step 510).
When an output from system I is not available, selection of
the system I-system II selecting unit 17 is switched from
system T to system II (step S9). When it is switched to
system II, it is determined whether there is an output to
the brake control device 18 (step S511), and when there is
no output thereto, the emergency braking unit 19 is driven

(step S512).
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is available (step S8). Wen an output from system |

is 25 avail able, selection of the systeml-system ||

selecting unit 17 is switched fromsysteml||l to system

| (step S10). When an out put fyom system| is not

avai | abl e, selection of the system|-system]l|

selecting unit 17 is swtched fromsystem| to system

Il t.ep S9). it ' t m i

O ar m ST ohat el t BEFerre e oaraar o the braKe® £

eanrtimolindevince it (shepelth), dandcwhéd tibecenifsgnoed in a

out put thereto, the energenc br aki n uni& 19 is .

Gupdr EYEEFTISTS)Y N1 5YEGGHSTAGE r&iy%éef“o FheWbFQSEHFre 18

ePodihRAt £ Racause e tduR ifRber MRk eRLERNAGANBRL used,

device 14 is configured in a double system having

syst ewpaard $psttém kKon hilgew atherne bias edo obuBp G NPlemsystem

Qne, _an out.put fr e.qt can d, ,5

cGpEFEd Ws thgsc%ﬁkhgu%gt?gﬁ'bgsgg%oﬁ%g'sﬁﬁg?@gsggggﬁgancy

" GO MY oRict ‘anals thlkkowe liiabENG: v3 ianthibhG 4, the

redundancy is inproved and the reliability is_ high.

[[004F) Mor ed\P&EOVRRI/| @PEdEr fOUFMER™ IR S & Tpétt semtorm
A SO PLRCRSSHNG ahe heeMiihed ik kR configuration

configuration 10 shown in Fi 4 in which brake

sbtetme s rodtIgut 4 nemwhiehAPCakes nemche st ke tautomgone the ATC

train stop.7, and the.manual. braking devic 0

Shaseas et Py eE TR S B B g n e

eFRodinieRiey @Rl Y 0t heeC pipakissen pradassilyg teniflis. 153, in the

and 16 are required and the configuration is ) ‘

FRFET STPOEBIENS0] Pirth &M ifo COMPER 1808 presescing units 15

enpedigrent, e 1GIPais o PIRCESSAG tURkl § 513 i8pd ik8 ed.

are inplemented by software processing, and a cormon

UMios Ctthat  iFsirtierewest ed rbyrha pelemendnemosl ieke , aghe

t he conventional technique is_.not r ired.. Therefore,

SATEE TG G Taed Hd Hot SO0 o ARG AR LEGGrS < by

I theduC §d.c WiReY,, abecauseriie eETADRHEA tis S mpQlemented

required, failure rate becones |ow, and the

Pel iralriellisty ansl itisr dvid@. JFOOBE] MOreePer obdc des@rnd que 1s
SRt Nl g PLBIEAL 30 4R B N o
redudedd andl adseguiared dedalced.or Carnthdrgsdecause 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
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
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
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[0052] Furthernore, in the present enbodi nent, because

t he conpari son processing is executed by software

| ogi c, the conparison processing is sinplified, and

hi gh- speed 30 processing is ppssible. The processing

time is about 10 nsec. [0053] Although in the present

enbodi nent, it is configured such that calculation is
r.for r t tp fr I

Bt i B HE BORE B Dbl BF, S5 e g g b

and ctdae imaruali rbrsakipn g , devidc & hE0 mabyatlhé riakding device 10,

i nformati on managenent, devi ce 14, "brake-noﬁfh .

EWedtiend Tded deLOTRAL PUIBERISIERE [A6TCHES 1o (Rgake notch

@R 19 d feQritRion nrRNAgemRRt HdeviCot4nean thethe train

arranged in arbitrary nunber. | NDUSTRI AL APPLI CABI LI TY

[1O0B4Rd opr eserty emevéntdiern des lds ekl bgs ag rangied 10

i_n o&g&&jo%Ag%E%genent devi ce that perforns high-order

ﬁfi&rﬁﬁyybrébessrng of brake conmand i nformation

output froma train security control device and the

like, and that selects and outputs a brake conmand.

THDGSARVE L1 AR PGLSAR Tl nat | on management devi ce (14)

tigs 4i7S 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 outputs a brake command.
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equi pped on each car of a train, that nonitors
on- board devices, and that collects car information to
control and 5 nanage operation of the train, and that
selects a brake notch to be output to a brake contro
device (18) fromanong a plurality of brake notches
output froma plurality of brake-notch creating

¥hﬁﬁ§ each of which includes a first and a second
processi ng units that are independent of 10 each
at.her A tthe: itr dint ornfbarioat nanagenagenertyidevi(déé) (t4pt is

conprising: a first conparison processing.unit (15) to
RRLBRESARE RoEEhgs Fe Pated 1By ne Ry SETdbg engh-Postd
$RAARE P RELSIHAG URhtS R eagh ioffcrhatbbakevnebelrol and
creating devices, that 15 perforns conparison

preceass oG ren 1anl odf thiee tirgpatr Bhak&EDAGt SRS Chasad Par ke
sof.tware pro i ng, .and L1, N u
el o B R s A PR EELE L PR 2EE QbR
seeeRd C @IRakilsey pifotessengotnihes( bekpua Wiooh abpadkeality
not ches created by the first and the seco

. d 20,
Proldssieng At S1eRte&6 I6V ICRE BPaKe Chold Frcg‘r eLcitnges a

daVisgesind Rats REHLOLIFE CQERALI $01 RN @6Q%SERE eRdablkreknt of
the i nput brake notcChes based on software processing

ierdéperident, | yhef trhé nf iindoroeipan senageseassidey lgg t{14)

15), .and that determ nes a brake notch producing a

"l §édt Hi¥dke 25f or ce; the second conparison

pr ocessifMmg stnicomphe) sdet ervicres inkether gnsoutpuwhfitbmbrake
the first conparison processing unit (15) is ,
APHANES Ereaf@obvpdits fRE SdefEFnithed SEFRRE RECER 1Y
Y 8 (B gke comt 1Y gaviee Kel8hRn! Y.Ashen Ran (eutiRet , f rem:

the first conparison processing unit (15) is not
aeaifloatise ¢ canpe rd soel ecices sswict o ag uwift the?)inphgt brake
perforns such processi ng of selecting the ake notch .
BbTE T POREhEn 26 THHPoe EIErEagl protedbitg LTSy Mines
Wt R pRtSWal CHane eeRidhol reliuidhe gs ecanre geerpaiiasen force;
processing unit (16) to output to the brake control
devi c@ EEBPNFhERIRA réeOPuP PCeRSRE Midt (dénpdli &6 ch
RLASESHARGNIY LorelPhdl B 2YEI 3018 30A 21l 20IEEl | N

e brake notch fromt second conpari son processing
piriclc efsBG)ngbyird tewine kiarg odntuhel boklkehecsetondeating

CORELSOL PLoseISng NI LLE) Lo ouLpuL Lo he akee o
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
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
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
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conpari son processing unit (15) is available, based on
10 software processing, wherein the second
compari son processing unit (16) nonitors an out put
fromthe selection switching udit (17) to the brake
control device (18), and only when there is no out put
thereto, outputs a control signal to an energency 15

kfrﬁks'tn G L s (CH) tr%c%létsﬁ%tg a(ri =5 ésqun ¢y, Br ake rcommpnd

fromthe energency braking t he brake
cmnﬁnnﬂ.dﬁwnﬁﬂx1ﬁ¥xnﬁbc2m$henmm@|@ncm@@ﬁmmglwm1t {16) to

IRIRATEL Gevise 14 8Ceq 40 L0 SRl by WIELELue eron
A r‘flcxcg%t QImpSYS =N (p‘kola%)s,s 1@ Qll#ltlQnHt]_'SQ tilaiaraStie®ie, and
(7,110), and a manual braking device.
of selectlng the brake notch from the seccond 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
comparison processing unit {15) is available, based on
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
braking unit (19) to output an emergency brake command from
the emergency braking unit (19) to the brake control

device (18).

2. The train information management device (14) according
to ¢laim 1, wherein the brake-notch creating devices are an
automatic train control system (4,13), an automatic train

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



