[DESCRIPTION] [Title of Invention] TRAVELI NG VEH CLE SYSTEM
[ Background Art] 5[0001] The present invention relates to a
traveling vehicle systemin which a traveling vehicle travels a

pr edet er ng path. In particular, the present invention
rel ates Wﬁ@g]r ng vehicl e system whi ch nmanages the

avai | abi Ifimitle of Irpderitior}s set up along the traveling path. 10

[ Backgr ound Art A traveling vehicle systemwhich is

‘ !0002%
controll JM\{/E Nﬁﬂl FEanPEFMows an unmanned travel | ng vehicle to

travel B h has been used. The traveling path includes a
plurali t)I ?Kg}r\demf/\yaeﬁtlosed pat hs which are, for 15 exanple, fixed to
a cei bi nd0601di sposed on a floor. Wen a failure or the |ike occurs

Cravel | ng vent aF BPEseRbIntPaURD TRIRIEE PoR rVelis VPRI EVatesa: A which a

whi ch | nefayiamol RO #as ca t hRatkeahlRd trivelingy pattfl st MhitRutar, the

rail which forims the traveling path is under consfruction,
travel i ngpresentinveniionorelpres & t@eztrayehng ovehiglet %tefram:chgnﬁarages the

area becaveldBlikyBr ptatd e sst ynaaidlls FifBladdeta Vol aver the

conveot i gBatkgranrl AR vehicle system sets a section of the traveling
pat h whi ch includes the unavailable area as a traveling- 25
prohi bi t 4808@d¢ti on. Thereby, when selecting a path to a designated

station for th | ' t rav I, Gl
sel ects a pat h%s%réﬁéﬁ%% p K@QF ?gt\jee |\&1§'Cbeg c%:n'trréglg %\ﬁgt&{rﬁé@{e IP]% allows
traveli n@rpunh'latnrtmﬂtmeilhgmdﬁlde extaweba trateling qDalﬂatl'ﬂm béeh ensgidir Fhe

Japanese EHEIEG: Mol PRCIIESABp PIEBlNG PTPOBETWaY | IRSRD, Pathsssstieh are, for
[ SumyBry 5 fee fikeanio §5cé|ﬂ_ﬁ<§*a?" Gi8pose® e Al floor. When a failure or the like
occurs on a traveling vehicle used in the traveling vehicle system, other
traveling vehicles cannot travel a section of the traveling path which includes
the spot where the disabled car stays. Also, when a rail which forms the
traveling path is under construction, the traveling vehicle cannot travel a
20 section of the traveling path under construction.
[0003]
In view of this, when a certain area becomes unavailable for the
traveling vehicle to travel, the conventional traveling vehicle system sets a
section of the traveling path which includes the unavailable area as a traveling-
25 prohibited section. Thereby, when selecting a path to a designated station for
the traveling vehicle, the traveling vehicle system selects a path such that the
traveling vehicle does not travel the traveling-prohibited section (for example,
refer to Patent Literature (PTL) 1).
[Citation List]
30 [Patent Literature]
[0004]
[PTL 1]
Japanese Unexamined Patent Application Publication No. 11-85280.
[Summary of Invention]
35 [Technical Problem]



[ 0005] However, when a path to the designated station does not
exist, all the information transmtted to an upper systemfromthe
above descri bed conventional traveling vehicle systemis that a path
to reach d}%;designat ed 5 station does not exist. In other words, the
traveli ngj i cle system and the upper system cannot provide

i nformation reaganeiveg whenay piatialbl they dedighbied bBdtigindoebirdt éxdst, all the
associated with the setting of the travell n% prohi bited section.
f

[0006] TRE@Malgen kﬁr@mswttﬁq!e tor AN OHPDRH cHYIAE! tfrauel they eeve deseriped

h, t
eaCh. AR ST VR SO OB A, AR Yot
case,n .thﬂ.aﬁpped%wsmemmsm tIEeoiﬂmwsbrdm mﬁr@ltvgllsg?mmbwtem arr:d the
1 it 1 to eac S 1 On
ol PR BB Be FRBNOP darvidh A artratiire, nagkr G owahe nareld s o the
that t hestaﬁbhstvﬂ”ni:ﬁ‘?s 9§§¢(9§‘@deﬁltﬁttﬁb' Q’Etlﬁ ‘?ﬁ tﬁ@%r%lﬁ‘{% PF—(BHlBItéé%%

the 15 traveling vehicle to stop on a tra eling path h an artic
to del i viklQO&nd to be a factor for a traffic hold-up. [0007]

probl em The o el K NERGBeLARtpRhE e LoFafy YEnHEE Eab Felon, the
trave i ﬂglp[y@hs%t%rﬂ%suﬁéﬁ@‘ HicRBIRtePaA VAl IRl SKationl RITBRE AFaveling

regarding the availability of the stations which is associated with
t he set tYeRjclef system.r afél @ ngspiotnbiheedvessttGase, thsolppeosystem and the

1 aver | npoVRltit vEAicRE Shctent IGER Gifieint aid ret@Rfild HRC R rédth the
i ncl udesstatiohr awidH rtnepa’abemg cvehislepcannoiovedel il thecwdﬁﬂaabn which
| east two one- vva ose&hé)at hs connect&d t o one anot her; tions set

up al ongﬂqtﬂf@ﬂ ththe designated staiden doss\iptcexist: aJ [SsCayges the
travgl | a?@ﬁrﬂ;své#léatd@ BHE traReh A aﬂétﬁ M%p%(]we%@‘%é cPéﬁ%Fth%%e

of the s nanagenent appar tus i nc a travel

prohi bi tatbctec forom tiaffic ihodd-wpi. t configured to set a

travel i ng(ﬁﬁhi bited section which is a section of the traveling path
whi ch t vel ing vehicle cannot travel; a determ nation unit

configured to TRt 5rBaRE ihPENESE NsObohdEved afn ¥dw of the above described
problem. The object of the present invention is to provide the traveling vehicle
20 system which can provide precise information regarding the availability of the
stations which is associated with the setting of the traveling-prohibited section.
[Solution to Problem}
[0008]
In order to achieve the object described above, the traveling vehicle
25 system according to the present invention includes: a traveling path which is
pre-provided and includes at least two one-way closed paths connected to one
another; stations set up along the traveling path; a traveling vehicle which
travels the traveling path; and a management apparatus which manages
availability of the stations. The management apparatus includes: a traveling-
30 prohibited section setting unit configured to set a traveling-prohibited section
which is a section of the traveling path which the traveling vehicle cannot
travel; a determination unit configured to determine, for each of the stations,
when a traveling-prohibited section is set by the traveling-prohibited section
setting unit, whether or not the traveling vehicle can return, to one of the

35 stations from which the traveling vehicle departs, without passing the traveling-
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when a traveling-prohibited section is set by the
travel i ng-prohi bited section setting unit, whether or not the
traveling vehicle can return, to one of the 35 stations from which

the travel i vehicle departs, _w.thout si ng the traveling- .
br ohi bi t OBBUECRECtT B svnavaltiy, SEERa ft FRnFogéed (5 esdnecstation
set the HsaglARLAE vitvern theldetuhfihdtish daftedsieRdinad thay thel efefialfhfosehicle
that the traveling vehicle can return to the station, and to set the

st ati on &@nurelian| kplBensiiaheanet & sehatheostalion artwayviolable mgien the

win tn SiaEteR B apRmtfesifat it Eardi ) \elice s retum to the

avai | abi Istatyorof all the stations can be determ ned. Thus, the
travelin vehicle system according to the present invention can
provi de 39999 e information regarding 10 the availability of stations

whi ch is assoch@bgdniel Whdiens gty Iﬂg%r&Hﬂﬁt%d %ﬁ@ﬂiér‘:‘%‘ BECHRI dRability of
section. As a result, it s possible”o avolid fhe contfusi'on such as
the tranafh $béostadionsn candée wiatermirezii r dhushethe dvavéling wethiclee system

worch | nackhRIEH! B B AL L AT 288 Sal it el
i s pegsi bhe dvailavmty dri@atibhs HHiER iYRGESCIERR] Wit Bhd BELHR) bE tRe $ANINg-

i
nove to an other station after reaching pﬁe desi gnat ed st-ati on.
[0011] Fprohibitedpsastionablg a result, raiseposaibler tethawidedneseanfusionssuah ag the

sect i ons THETDERRD BRe FE: MBIt oRfreRa B BRaL RIS o Hedth the
det er M nainaQAilaletstagiohur t her configured to determi ne, for each of

the stations set as unavailable by the availability setting unit,
whet her 6P04B] the traveling vehicle can return, to the station from

whi ch-t he trave| vehi-gl 1.1 .o " f :
travz?ing-prohfghﬁg& %@bég@$ﬁ§ﬁ§5hﬁpg&hgfgﬂ§gﬁ%?§h@@\@ﬁﬁ%@f@gngggegﬁglS
I ncl udedset dsheinavaileblengt s opodsibhledis entoid e wsitaationewbkrd lhe traveling

travel i ng-prohi bited sectjons is cancel ed by the traveling-prohibited
sect i on YEDIGGGA0RPE MAvsieon other StationiteY FeAcingbes deqknated station.
travelingogig i bited section is canceled, the 30 availability of the
station set as unavail able can be determ ned. Thus, the station set

as unavai | abl eFodhebe preserably) Wwhehdbeveliagagrohiigibad] seatiarhesetting unit is

Pr et 68 abk Yo b 2 o MRGAASIRD! AR M B tHIVAIRG-bRSHiIBRES tions including the
traveling-prohibited section, and the determination unit is further configured to
determine, for each of the stations set as unavailable by the availability setting
uhit, whether or not the traveling vehicle can return, to the station from which
the traveling vehicle departs, without passing one of traveling-prohibited

25 sections which are yet to be canceled and are included in the traveling-
prohibited sections, when one of the traveling-prohibited sections is canceled by
the traveling-prohibited section setting unit.

[0012]
With this, when the traveling-prohibited section is canceled, the

30 availability of the station set as unavailable can be determined. Thus, the
station set as unavailable can be restored without delay.

[0013]
Further, preferably, the management apparatus further includes an
obtaining unit configured to obtain layout change information which indicates a

35 change in layout of either the traveling path or the stations, and the
3



obtaining unit configured to obtain |ayout change information which
I ndicates a 35 change in |layout of either the traveling path or the
stations, and the 3 determnation unit is further conflgured to

d i d f h h
et hor "Getitinafiin 2ua R Rt &Y nouigd FY dieierhig® HeletoBroa ehanged

whi ch t hpyouavRlr exchvehtid gtatmr WﬂwetWéF Bﬁ%tﬂﬁésdrﬁ'@eltdtﬁvehlcle can return,
travelin roh| bited section | ayout change information is

obt ai nedgl)ihﬁhﬁag@ﬁt EoAn nhighi the [trﬁ}ﬂmg vehicle' diepartshi withevle passieg the
|
br v se a0Ena briRitfied Sctdif he Vil e RirGhERDn i Stidfied ty the

t he changbthihimgowit. The Iayout change refers to addition, renoval or
10 rearr enent of the station, or a change in the travel | ng path.

[ Advant agﬁglfﬁeEffects of Invention] [0015] The present

i nvention enabjygg the tdavehHsh wel @?{Cfén, [ t

travel ing vehicle tra(/telys t he pré pr@\lil?de t avelrﬁ?\g pgﬁk}a’] tp?\(/)ellnlg Veglde
preci se 9ystent eampravide aycitieninforraationi tegsirdingy te ateabbiing wmstaulons

i h t.h ' f.the t Li ohi b t t

[Br of CRERT B it SHENSERL NGS5t By oL BangY BistRS SE vl er
showi(ng ﬁaaﬁ"?ér‘ﬂ_’%érﬁéﬂt of tife Lt 1% ‘éﬁ@h?éﬁh %b{é‘tﬁﬁ”()e@tﬁ@gjé%hng to the
enbodi nent of the present invention G 2 is a

bl ock di Eydvantepeaus &ifeckhar batastiandi ¢ functional structure of a
controll f(f0152]5[ FIG 3]

The present invention enables the traveling vehicle system, in which the

traveling vehicle travels the pre-provided traveling path, to provide precise
15 information regarding the availability of stations which is associated with the
setting of the traveling-prohibited section.
[Brief Description of Drawings]
[0016]
[FIG. 1]
20 FIG. 1 is a diagram showing a structure of a traveling vehicle system
according to the embodiment of the present invention.
[FIG. 2]
FIG. 2 is a block diagram showing a characteristic functional structure of
a controller.
25 [FIG. 3]
FIG. 3 is a diagram showing an example of a station information table.
[FIG. 4]
FIG. 4 is a flowchart showing steps of processing performed by the
controller when a traveling-prohibited section is set.
30 [FIG. 5]
FIG. 5 is a flowchart showing steps of processing performed by the
controller when the traveling-prohibited section is cancelled.
[FIG. 6]
FIG. 6 is a flowchart showing steps of processing performed by the

35 controller when layout change information is obtained.
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FIG 3 is a diagram showi ng an exanple of a station information

table. [FIG 4] FIG 4 is a flowhart show ng steps of
processing perfornmed by the controller when a traveling-prohibited
section i ﬁet7 30[FIG 5] FIG 5 is a flowhart show ng steps
of proceJE 9] E)erfor med by the controller when the

travel i ng- pr ohifdGt e i ectiagrah® shanaed |8 exbfgle & availability inforrhhfon of
6 is a flowhart show ng steps of processing perforned by the 35

cont r ol | Statipemshaywpdry erlisiaYiWtbr mation is obtained. 4 [FIG 7]

FIG 7 i S[FﬁGdé?gr am showi ng an exanple of availability information of
stations 'shown- by a display unit. [FIG 8] 5FIG 8 is a diagram

showi g an ot h€lGeBaimphadiagrarneshowingl angthehiexaenshestfethe traveling vehicle
[ Descri ption of Enbodi nent] [0017] Fol | owi ng describes a
travel i n&y§€€?ﬂ‘cl e system according to the 10 enbodi ment of the

present i[még@mjﬁan\gftgpnbgai%@ﬁﬂe to the draw ngs. [0018] FI G

1 is a diagramshowng a structure of a traveling vehicle system 100
accor di ng0Dd7§ he enmbodi ment of the present invention. [0019] 15As

shown in FI G %bll&\nf?ngt ' gégclsrllbn& V& hitrca!v%li?RjStveerﬁiélgo siygfelznl%deaséco%i%\éeltiongche
10 embodiment of the present invention with reference to the drawings.
[0018]
FIG. 1 is a diagram showing a structure of a traveling vehicle system
100 according to the embodiment of the present invention.
[0019]

15 As shown in FIG. 1, the traveling vehicle system 100 includes: traveling
vehicles 111 to 113, stations 121 to 124, a traveling path 130, and a controller
140. Following describes each of components included in the traveling vehicle
system 100.

[0020]

20 The traveling vehicles 111, 112, and 113 are, for example, overhead
traveling vehicles that are suspended from a guiding rail fixed to a ceiling to
travel the traveling path 130 in one direction. Hereinafter, the traveling
vehicles 111, 112, and 113 are referred to as a traveling vehicle 110 when each
of the traveling vehicles does not need to be differentiated from one another. It

25 is to be noted that the traveling vehicle 110 may be the traveling vehicle that
travels along a rail provided on a floor.

[0021]
Stations 121, 122, 123, and 124 are areas where, for example, the
traveling vehicle 110 receives or delivers an article. The stations are located

30 along the traveling path 130. Hereinafter, the stations 121, 122, 123, and 124
are referred to as a station 120 when each of the stations does not need to be
differentiated from one another. It is to be noted that a stoppage point is
provided on the traveling path 130 corresponding to the station 120. When the
traveling vehicle 110 stops at the stoppage point, it is referred to as the

35 traveling vehicle 110 reaches the station 120.
5



vehicles 111 to 113, stations 121 to 124, a traveling path 130, and a
controll er 140. Foll ow ng descri bes each of conponents included in
the traveling vehicle system 100. [0020] 20The traveling vehicles
111, 112, g 113 are, for exanple, overhead traveling vehicles that
are suspégﬁg ]fron1a guiding rail fixed to a ceiling to travel the

travel i ng pat hThdOtragelme piither3d encluties ehaadiieing Faie vihieNds] ik example,
vehicles 111, 112, and 113 are referred to as a traveling vehicle 11

when eachiX6f nEe £aliBgi s drAVEliBg Baids 14BiIndudgsiyapelosed paths 131 and
di f f er entyizat edf : otih L&, tha4b

travel | ndasn SISOND I ERBE L Rhe bstPphi 131 SF BRI polF 132 branch
a rai b pebd beshampaint! b3,. afd 0ddige at a meBgatpoimis 1321, FurBerrmate, ianklG.

124 are areas ere,, for, ex Le,..1.he travel i ng.vehicle.110 receiyv
S T SRt S lofRa TR 1R S Al i ah Bistisction 155,
travel i ngogagh 130. Hereinafter, the stations 121, 122, 123, and 124
are referred 1o as a station 120 when each of the stations does not

need to be di f Aecentrolieedl40 dm aneexampherof Bt mManagerpenhcappbrebzs wehich

the ot at o s, B cRRBe Y Tyl SR 128 Diehi s, CORBIE° b huiors
poi Nt i theé sravedflitigr echitlesas1 O ibgsed dri anedrded reediveterrddDanaasgtescdrteoller
station 120. 5 [0022] The traveling path 130 includes the

gui di ng £BPYSK@WBh is, for exanple, fixed to the ceiling. The
traveli n? §ahh 130 I ncludes two closed paths 131 and 132. As shown in
FIG 1, %e ct osed path 131 and the closed path 132 branch 5 at a

branch poi nt 1BBE3. 2ns anplogle didgranmshoevipgianfuntiiénaFstiruberawfethe aontroller

FIG 1, ection of the closed path 131 is set as . .
travel i ngf@ror‘ﬁsbﬁt‘@‘d’nslﬂ:t &n 438e [C@mz@er 140 inaue%ﬁ{ eh) inRutiypit; 141, a

an e : j: ial il sl
of 1o by PR B RonRRAEHHY W 43R 8BRuiol Yt Bl Ierveling
travel i ngrofehitetdesedian metddgounin1ébdea lagoei whangeopbtainingpemit 146, a
Chow g SerentnaBR i 147y EtLayaianiivesering vt B 2188 RIS wit 140,
FIG 2, FBRowRi debdrifesldict BEthsl anitsancllaedtin ¥Ré icohérblled 149, di spl ay
unit 142, a conmmunication unit 143, a control unit 144, a

travel!n50%25hibited section setting unit 145, a layout change _
oo 228,09 U TASTopl SFHH A IALAARS R el pidto McBRY i aSpl8® A
uni ts i nakededtars infoentatiorr thrioaghl@ inpQ02mjt 141.

[0026]

The display unit 142 includes, for example, a liquid crystal display. The
display unit 142 shows information stored in the storage unit 149, and also

25 shows information entered through the input unit 141.
[0027]

The communication unit 143 is a processing unit which communicates
with an other apparatus or the like, for example, through a wireless
communication network. The communication unit 143 transmits, to the

30 traveling vehicle 110, information regarding the station 120 to be reached, and
receives information regarding current location of the traveling vehicle 110
transmitted by the traveling vehicle 110. Also, the communication unit 143
communicates with the upper controller, for example, through a local Area
Network (LAN). The communication unit 143 receives, from the upper

35 controller, a delivery order which includes information regarding the station 120
6



20The input unit 141 includes, for exanple, a keyboard and a nouse. A
user enters information through the input unit 141. [0026]
The display unit 142 includes, for exanple, a liquid crystal display.

The di spl It 0 i nfor Lan ored jin t st Qrage,.unit .
145, “ana Todlbicn dhE, AP ReRIh Lufits Madlebhrt e i R dBL eerding
141. [O0OZME station G whontheatigveling tvehftde | $10 Ry aBeseacttl UNlso, the
whi ch communi cates with an other apparatus or the like, for exanple

t hr ough &OMMeINEEioro Wik d48i dremeEMitsr kto THe cepReni cantrelieruninfompgtion
transmt ércdiﬁ@‘fhé%\}aﬂg mH, Bgtl’fégltﬁtlié% 138, i nformation regarding the
i% to be reac eg, a

station nd receives information regarding current
| ocat 6on [6028he traveling vehicle 110 transnmitted by the traveling

vehicle 110. Also, th co ication unit 143 .co nic?tes mﬁ%ﬂ t he .
Lpper cont rol | SFE GARRhUBIEY B SligheseIng SN WHIED el EKATLRIRy realized
The commgpi gaCiepbraliNPloctdsinge ity %@PU? I & LA emig 35Tﬁ@rk§drﬂ|'d>leguz‘ubta%44

delivery order which includ@s informafion regarding the station

f rom whi eépntrigds thaveavelpa vahide 1100bbased ordépardelivend arder transmitted by

o to rolif, iR, Eo0ads SR RRIEA TR Eoal Bl B, R Bihing
cont nol | gehid@flaDmBidpthatetse didvelihfeveniaiel 80 lddey mdt fdrhstd 58tion 120
120. 5 [0028] e control unit 144 is a Eroce53|ng uni t which

is, for éﬁbﬁﬁu&awa@ablgbu tbg availahilitaiserting s #$8Urintothepyyorsisd vehen an
oons dBPBSEAGS el e 148 GO Seht 0Bl poRA FRL SBidr O ApSet as

Speci fi cainbyailable isorgoedledifiom lthé appér ebatrblier,t tey ebntrol LRty ehidcdaises
110 such that the traveling vehicle 110 does not reach the station

120 set A3 GRAVEMNEAtONLYNE Hetab@itransmite (o Sae tprgr @enfrolles. infermaten to
wor dgg Wﬂ%ﬂif@ﬂné’hﬁ?%%h%ﬂé?ﬂ%f the %ﬂgﬁohf f‘i’@kbﬁﬁoﬁ’@@%r@éan 0 to

reach the station set as unav e’ i's receive rom the upper
control | §0028he control unit 144 causes the comunication unit 143 to

transmt, tot upper.contrpller.  informatjon to 1 otify the upper .
control | er ¢ hat NEHEaYEUTg GRORKYEL FREHODAHABnURE ' T4bds) 2 ProcessifBelnt
travel i ngyHIER Nisbifbe destbled NréefizedNByUBl ndifery Sarid Ry QRIS MthellfHdveling-
which is, for exanple, realized by a nenory and a CPU. The

travel i ngrehibiedi secticiecetivng swiit i 1P weits and caecslsabiie daaveing-phehibited

et h2 50 R ah PhIFE s sPERbh SR eoela BB ki HRE bRy hicte
The | ayoutl Qcdwamrgs tedddeli Ning unit 146 is a processing unit which is,

for exanple, realized by a nmenory and a CPU. The | ayout change
obtainigBOQ%@] 25 146 obtains | ayout change information which

e Srat T on SoERUOPchB o Rurha Al 126 & AYFRLAR RN IS s for
obt ai ns, eaanipie, reglized by angemofyamat & dbRU f oFheiaymuitechangeoobtinion unit
O N g S S I A AT TS B ich! AhRed 20RBNGE §¢ &PtayblE of
either the traveling path 130 or the station 120. Specifically, the layout change
obtaining unit 146 obtains, as the layout change information, for example,
information regarding the change in arrangement of the station 120 entered by

the user through the input unit 141.

30 [0031]

The determination unit 147 is a processing unit which is, for example,
realized by a memory and a CPU. When the traveling-prohibited section is set
by the traveling-prohibited section setting unit 145, the determination unit 147
determines, for each of the stations 120, whether or not the traveling vehicle

35 110 which departs from the station 120 can return, to the station 120 from
7



The determination unit 147 is a processing unit which is, for
exanple, realized by a nenory and a CPU. \Wen the
traveling prohlbited section is set by the traveling- prohlblted

t tt t t 7 det wlor,
sach of diuchr Se¥okeviby WRBIdE: ToP RBparke WAl rgShEs dhe seoalio-
whi ch de@aﬁh@tfe@ogéct‘@e. station 120 can return, to the station 120

from?7 which the traveling vehicle 110 departs W t hout passing the
travel i ng0BBehi bit ed section. [0032] Al so, when one of

travel i ng-pr Oh'ﬁ\géc{ e%r%%‘:tdrfé”'%f' ra%ﬂﬁg n@ﬁhﬁgé&‘f%e%tlg js ;canceled by the

travel i ng- prohi ‘ed sect10on seftin ermmatron u
147 det etraveding- ﬂ)mhlla:a@dh séctidre %tahgommuselz}as thea\cmtéabirmthm tinsit 147

avai | abi | setti unit 148, whether or not t trav hicl e
e qegetdaninesTanEhe of Hus s Pnaaet as UnAVALEbIE 1 he v ailnbiity Setting
f r om whi t LAY v p‘ﬁ}@' S

traveli ngﬁpl)tﬁ gﬁlsbl teﬁhgggri @é\us%vﬁitc a?lg y%w&égﬁgﬁdpg%gncel FeP‘Qﬁ’] %83%53“%
Fur t her, 1vw@enamn hetiiay ot theuasmgﬁom nf 20 rfmmowhldw tbe diraeeliny vehicle aaparts,

change obt. i ni.ng _unit 146, det.erm n n un 147 determ nes_,in
Che S Mgl PabSin. st o Trvelfaihion FRel i refe (¥t to be

travehi ngaMediegl € 110 15 which departs from the station 120 can
return, to the station 120 from which the traveling vehicle 110
departs, [@P8Bbut passing the traveling-prohibited section, based on

(e changed | 2] GREA LT R Elod Pt BB £1obiaRed B Bl ayout

travel i nghangbidbtbrthg el DA6s Bihd idedermiriatibfSusieti 2 Hetermines in the same
travel i ng-prohibited section 135, which is a section of the closed

path 131 ma:&n%r, ek greh afibeqstaBioRsnkdd,onhgiher aunotishe travRlieg: valicken10
travegi ng«t?f z?%not ﬁ%rﬁ“fh&rl;[tgﬁ@ﬂrﬁq C?FF rtéfﬁr tf?at H@é‘%&%t%n 3% fdfn which

respect i return I 'ons
respecti tad ytra\ﬂehmg)LWel'pels:s g depatrsavedthogt ppaé;mrbgttlfda 2Balitig-prohibited

135. On the.other hand, the determ nation unit 147 determ nes that
t he travéﬁwctéq‘ﬁetqa‘é@ tl‘l‘?@ﬁﬁﬂﬂ@ﬁ Ig¥p4rt fromthe stations 123 and
124, respgggayely, can return to the stations 123 and 124,

respectively,” wi thout passing the traveling-prohibited section 135.
[ 0035] For example, when the traveling vehicle 111 shown in FIG. 1 is stopped

20 due to failure, the traveling-prohibited section setting unit 145 sets the
traveling-prohibited section 135, which is a section of the closed path 131. As a
result, the determination unit 147 determines that the traveling vehicles 110
which depart from the stations 121 and 122, respectively, cannot return to the
stations 121 and 122, respectively, without passing the traveling-prohibited

25 section 135. On the other hand, the determination unit 147 determines that
the traveling vehicles 110 which depart from the stations 123 and 124,
respectively, can return to the stations 123 and 124, respectively, without
passing the traveling-prohibited section 135.

[0035]

30 When the determination unit 147 determines that the traveling vehicle
can return to the station, the availability setting unit 148 sets the station as
available. On the other hand, when the determination unit 147 determines that
the traveling vehicle cannot return to the station, the availability setting unit
148 sets the station as unavailable.

35 [0036]



30When the determ nation unit 147 determ nes that the traveling
vehicle can return to the station, the availability setting unit 148
sets the station as available. On the ot her hand, when the

determ nation it 1 7 det nes. t hat. ravel | vehi cl,e not .
feturn to the STere: difterf e SRRFCIS AVIRLE  F dsivd, Pt cbde Sl Eauires
station étheuﬁifavelnﬁ@b)e‘hlclé&o[ Efl the station mEgrise thiismithel. StEhi PR b@her
available, it neans that an order that requires the traveli na%{fvehl cle

to reach hans, when dhertption is r'-'eﬁ\@é{ﬁﬂ@b'@d it meansethatn ordgrdthakiien vings the
station i I r

traveli né%@mﬂéﬁgie?teoat aﬁgl;@sts s on n ?be{)ﬂ%ﬁﬂ}s Qﬁglrénat eéaéaﬁcally, the
Speci bi calonyrol t beit 5144ntordirolentite Jtﬁaveelmg nahicleh210r sweh ithgt vigle ¢iaveling
110 such that t vehi cl aches onl

t | 110 . t at 120
tet s nviehide) b0 eBEhes Heh s ST diath 8ok e AgaRRan dlse. T Upper
the cont rc%hh%]le?%est Rt EFa‘Fln%FmE h@f the@Bhfidfer leer Etﬁér@o%{ ttnPg re%i(gg% for

traveling vehicle to reach ‘station 120 set a$ unavai
10The st @xageplepkie Imellngluﬁim@e tboeack dhpistatien le@dgalrds enaaitabye. | n
t he storeigﬁgﬁi t 149, information regarding availability of each of

[

the stati Fs stored. Specifically, the storage unit 149 stores a
statijgn Inforrmrheogtotr&?émrﬁ@Mg[ fPleRfdes, for exampIEI @ré‘ad redhROR In
showi ng an exanple of th tation infornation table Ostored in

t he st or &ge si@rageiyoit w,sn@mﬁatmmr@argmq ﬁéaléﬂf%illll'yoﬂf eaghophiie skations is

The. st ac CiTeD PeesfrablatiestorREntaT Pt b si8t8p Ttk fitmaskste 1s0.
to be notf@03Bhat the statlons 121, 122 123, and 124 shovvn |n FI G 1

are identified 2 gy the station IDs "S1", "
respectively. 4@]is a diagramhghewig %@‘iamplﬁrﬁfotih@aﬁﬁgﬁnl'ﬁfﬁré%@@ table

whet Rer ‘irSU‘é’Eoréq‘?n %ﬁﬁ%‘t@r‘bﬁggnﬂt?ﬁ{fi%‘gﬂ 0 tY)r‘ngGt Re ﬁé@tz{tﬂﬁi H{BP’rgatlon

i nfornation e St i s aval

when t he tablei 13bstoreg @ stabiomald cand svalebilityhimfetraation. 120 i s

25unavai | Bahg [0041] For exanple, in the station information
t abl e 15(5 JNn in FIG 3, the stations 121 and 122 which are

identified by trhe s‘tbﬂthD isOafordatigh vhid' |deﬁtﬁ“%%eﬁfé sakivn PZ@ 51??5 5 be

unavai l able. On the other hand, in the station 30 infornation

150 showmoited Fth@‘. tke staliors éﬂlloris’-z.LZBZ%naﬂdZQ%hOWnaﬂbFI@ehtalﬁ lei@nhﬁed

[ 00430 P01l RGURIIER Bk 5521« Shertld it SRBRETAV el ng vehi i o

system 100040] according to this enbodi ment which includes the

structure descrjbed above. 35 [0043] . ) )
The availability information indicates whether or not the station 120 is

available. When the availability information is “1”, the station 120 is available.

On the other hand, when the availability information is 0", the station 120 is
25 unavailable.

[0041]

For example, in the station information table 150 shown in FIG. 3, the
stations 121 and 122 which are identified by the station IDs “S1” and “S2”,
respectively, are set as unavailable. On the other hand, in the station

30 information table 150 shown in FIG. 3, the stations 123 and 124 which are
identified by the station IDs "S3” and “S4”, respectively, are set as available.
[0042]

Following describes basic operations of the traveling vehicle system 100

according to this embodiment which inciudes the structure described above.
35 [0043]



FIG 4 is a flowhart showi ng steps of processing perforned by the
controller 140 when the traveling-prohibited section is set. [0044]
First, the traveling-prohibited section setting unit 145 sets the

travellng 5 pr | t. ey t 1 . r.ex e, en

failure occurs gﬁ zhégtjq 3@3&%%& \(ffh’%‘ﬁpg %%J Epmggﬁ%%péfﬁorm%d by the
travel i ngoptioliebiiuedwbentthertra@tiing?profibited 42cigh ds 8etect i on whi ch

I ncl udes the spot where the traveling vehicle 111 stays as the

travellné Bﬁﬂhlblted section. [0045] 10Next, the determ nation unit

147 selects oneef ikparalel @@%ﬂ@eﬁﬁg&gﬂ@@%ﬁngnﬁt&ageggt&%;gt%&élmg-

system 100 (Ste term on uni
sel ecbs qalnehdmtm:h eactianl QStept 5fl0dd. byrarhexatrgtie onviidh "falltire [db:ﬁéﬁa] on the

Next t t 147 es whet her or t t he

Ny avel | neraaing wels” ML o dne Gy bn e SR GoR Ot INsetiaR setting
Step 102 gmn145tdetd af Secdtiem whdH RrEiddds d EEGHF WhRFE ItAg t‘i‘ﬁ‘@‘eilng[ vehicle 111
travel i ng- prohi bited section (Step S103). when it I's determ ned

t hat theStaYéﬁ/é$ king trasieiliogeprodwbited sectiarn t he station 120 (Yes in Step
S103), Tﬁ géfl lability setting unit 148 sets the station 120
sel ected R ep S102 as available (Step S104). On the other hand, 20

whenigt is det piaxthapet @eteMmatmvetmmtzwetseté@:sceﬂeofofrﬁteJrStah@ns he2Q
station 120 éhb in Step S103), the avallabllltgtsettln unit 148 sets

the stat igauded Iaett@ctr@&eilngy@pdsl@s@tem dR8 btebsd 023t eposExemple, the
0047] F 4 ' wgq
{ravel | ngesaTEREEnC At 497 AR GEb e atPha RenErEHIA B Y oRor 17~

return t@OOhG]statlon 121 without passing the traveling-prohibited

section which (ncludes the ot where .t he tr veling vehicle 111
stays. Then, tNeXbvdi ﬁalﬁ%@t"ﬁ'@éﬁﬁ Hitini4/ 1 gtesma%% whetbele @ f1Gtodhe

i nf ofemat i e‘hﬁg rﬁél% 11?%@ ff@ﬁ%‘fﬁ't’h%béﬂa'tlbh wt)ge{%éé{ea M Step 102

corr espon e st I on is to be note
or not t Iaen mturmtelhhmstaeimnc nao ithoah passimgnthe trahvelisgapiobibited sestion

Co o oL 4ieh 5933, A5 ol RS B Brd A e g
the stat t@ftﬁejs?tﬁtlbﬁ\/lezd)??és feloRsp @mﬁt tﬁe%l%bn settw@;%:tt h@B%e't§ the
any stations 35 120 whi ch have not been sel ected
t he det eFtatikut iLdl s@lgateddn Step S102 as available (Step $104). On the other hand
20 when it is determined that the traveling vehicle cannot return to the station 120
(No in Step $103), the availability setting unit 148 sets the station 120 selected
in Step S102 as unavailable (Step $105).
[0047]
For example, the determination unit 147 determines that the traveling
25 vehicle 110 which departs from the station 121 cannot return to the station 121
without passing the traveling-prohibited section which includes the spot where
the traveling vehicle 111 stays. Then, the availability setting unit 148 stores, in
the station information table 150, the “0” as the availability information
corresponding to the station ID “S1”. It is to be noted that whether or not the
30 traveling vehicle 110 can return to the station 121 is calculated using a general
method for finding a traveling route.
[0048]
Next, the determination unit 147 determines whether or not all the
stations 120 have been selected (Step S106). Here, when there is any stations

35 120 which have not been selected (No in Step S106), the determination unit
10



147 selects one of the unselected stations 120 included in the
traveling vehicle system 100 (Step S102). For exanple, when only the
station 121 has been selected, the determ nation unit 147 selects the

;&8? f g ét% sgl:%e oé@%&%é}&%é]g&e&%&a iﬁﬁg th PF riéln%vieflipatve&icle
stations siyaﬁarhay@o hsrap 5162}, e¢ocrY@>eampzeSt\ﬁﬁeﬁl&ﬂy tHehgta%rmt 19l | 18ds been
140 outputs the availability information stored he station

i nf or mat SEIRAeM dhesgetesaisiaben7 nitsdéd] fﬁed,%ﬂtﬁyth‘ft Iﬁta'ﬁ@ﬁrrﬁﬁlzeat Than, the

cont r of | SPNBGHEL 130 RRCRIE ERkoedstnd LS 51050 S1 SED3;

i nf or &rat i{0049] 0050] As described, the controller 140 sets the
" ook DB S SR R LS Bl v
per f or meday Sﬂ% Qﬂérdadtﬁsne%%va@f% tﬁ%hbré\)’éﬂabﬂgwﬁl it éﬁgs&ﬁéa'lﬁrthe

I s cancel | ed. e travel 1 ng- ection
setting statnorln‘ﬁ’owatlenstabl% 15E)a(\‘Eéep rSgLQ?r)thbeq:lﬁdalb,ecthemmswpcanon unit

Shown’ i AR s MR RV En8lion 46 sRE b oEalers of tBe didplay
uni t 1445 ye@ne£P shble ttrfeaa\ﬁéllawrt?ﬁﬁﬂjrhﬂétﬁﬁ secti on which has been set.
e

[ 0053] Next, the determ nation unit 147 sel ects one of
the stat |[@G|50120 set as 25 unavailable (Step S202). For exanple, the

Sel oct one of PR etbebh RedP IR FAG'SeEH thY NBLYE) drhefsgtin' 220
i nf or mat mgreratike travelingtprohésitdy sediorsisadaton | D. [ 0054] Next, the
determ n?él on.unit 147 deternmines whether or not the 30 travel | ng

vehi cI e 1405 %l ch departs fromthe station 120 selected in Step S202
can geturn, topjhe ssiaty ‘PIBV\?'c%%rt WG S8pS! 88 prB&essing performed by the

trave i ng- proh| ited secti
controller 140 when the travellng-prohlbtted section is cancelled.
[0052]
First, the traveling-prohibited section setting unit 145 cancels the
traveling-prohibited section (Step S201). For example, when the failure of the
20 traveling vehicle 111 shown in FIG. 1 is repaired, the traveling-prohibited
section setting unit 145 cancels the traveling-prohibited section which has heen
set.
[0053]
Next, the determination unit 147 selects one of the stations 120 set as
25 unavailable (Step $202). For example, the determination unit 147 refers to the
station information table 150 to select one of the stations 120 which has “0” as
the availability information and is identified by the station ID.
[0054]
Next, the determination unit 147 determines whether or not the
30 traveling vehicle 110 which departs from the station 120 selected in Step S202
can return, to the station 120, without passing the traveling-prohibited section
which is yet to be canceled (Step S203). Here, when it is determined that the
traveling vehicle 110 can return to the station 120 (Yes in Step S203), the
availability setting unit 148 changes the availability of the station 120 selected

35 in Step S102 to available (Step S204). On the other hand, when it is
1



which is yet to be canceled (Step S203). Here, when it is determ ned
that the traveling vehicle 110 can return to the station 120 (Yes in
Step S203), the availability setting unit 148 changes the

avai |l abi | j of t st.atign 120, sel ed 35 in Step S102 to.avaj e .
(srep: So6arnBindd Ené faveihen fenii A o Cpdiat PestirBlin 1A, statudh 126 TNG im
travel i ngsrephé203), the 8@6]|?§Eiil_it§/9§éttiﬁ?tm1it hegsslaps ARhe 181 p( 5008 el BPoceeds
S203), the availability setting unit 148 skips the Step S204 and

pr oceeds tPdherHyogesdrg f ffepfS&ep S205. [0055] 5Next, the

determ nﬁbbgg unit 147 determ nes whether or not all the stations 120
set as unavai I]abl e have been selected (Step S205). Here, when there

I s ang unsel ectNexktstthei deterivdfatidlh unitSt4p E&ebnined avidethernpnatotoall the

inavai | aSRa0T 47050 VRIS REVE Harh Sk BtamS205):  bRee.1aben
have beep !I"e} %Céﬁ?n@%%'ﬁedtéd %t@ﬁoﬂ@éé?)ﬁ@l}k&"iﬁ%t@?@i@ﬂ %he%&eﬂ%% 1 unit

the avail a Ity ormati1on store e station i"hformation
150 ( St efd4320@lpcty onsg)f the unselectedsstatisnsi iisetvasunawailable (Step S202).

travel i ngs prohibjted section i ancel ed, controller,140 ange

s neces I S atbet haheh e A i FE s, 1 3 a3 bdkn Serectén (V88 % Sten
15unayai Ispigsy, fHeOedntroller 1407 SatpBird Xhe BUANEHIRR. iHOPMAtBNS Sededoin the
processing performed by the controller 140 when |'ayout change

i nf or mat is&aHier informiakien. tabim 480 (SeprS206) he | ayout change obt ai ni ng
unit 146 Bpﬁgn ns the | ayout change i nformation which indicates a

change irj; | ayout (Step S301). For exanple, when the station 120

is set up, renpgedesaibédawtmiivatie Baveling-proibiterl eectionprt kaddels the
added, renoved, or changed, the | ayout change_obt ai ni n% unit 146
obt ai ns CRBUICAGE IR ARAREEs D NEREFTHY, bise @y@igbility of the station 120 set as

15 unavailable.
[0057]
FIG. 6 is a flowchart showing steps of processing performed by the
controller 140 when layout change information is obtained.
[0058]

20 First, the layout change obtaining unit 146 obtains the layout change
information which indicates a change in the layout (Step S301). For example,
when the station 120 is set up, removed, or rearranged, or when the traveling
path 130 is added, removed, or changed, the layout change obtaining unit 146
obtains the layout change information.

25 [0059]

Next, the determination unit 147 selects one of the stations 120
included in the traveling vehicle system 100 (Step S302).
[0060]

Next, the determination unit 147 determines whether or not the

30 traveling vehicle 110 which departs from the station 120 selected in Step S302
can return, to the station 120, without passing the traveling-prohibited section,
based on the changed layout (Step S303). Here, when it is determined that
the traveling vehicle can return to the station 120 (Yes in Step S303), the
availability setting unit 148 sets the station 120 selected in Step S302 as

35 available (Step S304). On the other hand, when it is determined that the
12



Next, the determ nation unit 147 selects one of the stations 120
included in the traveling vehicle system 100 (Step S302). [0060]
Next, the determ nation unit 147 determ nes whether or not the 30

travelin ' d SR . St gti0 2 c i\n
St op. sodaaing Fhke Ko “ERA oo 18T, SR d2opud! ity HieB" 5309, the
traveli n@vai*labimb) tsettisgctihienl48asete tine tdtetiohange dseleyedt il Jtep S302 as
S303). Here, when jt is determned that the traveling vehicle can
return té’@l’(@”@?@td%ﬁpﬁ@ﬁwes in Step S303), the availability

setting ZU g 48 sets the station 120 selected in Step S302 as 35

avai | abl ? tep S304). On the other hand, when it is determ ned that
the 12 travel Nextyéhe cdeteranination esnit nil46 determwirsd ovhetber (oo nok all the

St S303 th | abi I, t ts,th t at 120.
cel oot od HHcHE FRGAR ek, Scaid e, SR “vigte, i e s any
det er m n@Hs@féch@tﬂ tstét‘?c?nﬁﬂ@rcglld‘% %StMGPrth@%e@hlﬁ%ﬁWﬂ 8y Iedécts

have been sel ected (Step here is any unsel ected

st at i ons ongeof the uasaea@dﬁaﬁpnsﬂr%o mlutaeﬁ! ﬂmth@ﬁrayﬂlmglwshlgbl system 100

Syt om 1694ER0 2 a0y SEIARE ok, v AT e oRU Ko 0P PERR' Fhdired

have ibeeiyes!incSegh 19308%s they @repolfF0G10 bhepwignthie! dwiilabify oiferihation
the availability information stored in the station infornmation table

150 ( St eftasgg7n. thegiiatipn informatjen table didtedhteprz3@aht rol I er 140 sets

t he avai I[@stjty of the station 120 when the |ayout is changed.

15[ 0063] As descri bed above, in the traveling vehicle system
100 accordi ng e déuwlbedbdlhermntroltdnelf&Naetsibhda|awallabtilltymj vl $tatib® 120
can set t avai abl of all the stations 120 when the

travel i néﬁ" e acyé’él' ?%%eq]s set. This enables the controller 140

to pgEgVi ?@093 cise information regarding the availability of the 20
station |chis associated with the setting of the

t ravel i ng- pr ohAbi destribeck abave Ain dheelraveling hehicdlavayistenm 160 ateording to

1o i ORGHEARRAL: e AP BRG B OOREAT el B fund or o

associ at gife wtdtiorid e 26ahenahef tréb@llﬁg@f@hibftﬂdpée&iow fseskts e‘Fhisoéhables the
Thus, confusion that arises froman order which requires th

travel i ngonBolenildlete dreviseh Pre@se iafpmation regarding th@oab:@lia hility of the
avoi ged. 1 3AaI94 WPhicASisS Egéﬁﬂc éﬁeo‘z h /thel E@ttﬂ‘\%%f%é”}dé ng%@né%ﬁlblted

dISp ay, on a nonl tor or e rnrtornmation regar

travel i ngeghiarhi bA$ exl reasﬂtl thne aralveling aehidalsybidry 0O tden $taatsnoits, 189 the

Thus, the user can easil ers and he state of the travelin
vehi ¢l e SpPRREROTBE! eﬁoor[éb%% the inforgiakipn regaTding, t E@t@vmwpﬁw of the

148 setsg %é‘tginstlezph%hlgﬁ ;gmagﬁbélgfeoﬂvﬂ lﬂh@gs‘gﬁmr%loseﬁgéc)l A liten Iﬂ%ft‘ed

as unaval IS neans t In the trave
it is posemm fldwsy ebdfusien shatatises frameran ordert whiak raquireshtted traveing

Cann% Ve ic}eo t nre(é’ltc etrhesbﬁg{fgflqabe staEt R 126 aC%rllli be é\r/]c(;‘lngS' 9natdead tion, as
shown in FIG. 7, the display unit 142 can display, on a monitor or the like, the
information regarding the traveling-prohibited section and the availability of the
station 120. Thus, the user can easily understand the state of the traveling
vehicle system 100.

30 [0064]

The availability setting unit 148 sets the station to which the traveling
vehicle 110 cannot return as unavailable. This means that, in the traveling
vehicle system 100, it is possible to avoid the situation where the traveling
vehicle 110 cannot move to an other station 120 after reaching the designated

35 station. Specifically, the availability setting unit 148 sets the station 121 in FIG.
13



35station. Specifically, the availability setting unit 148 sets the
station 121 in FIG 13 1 as unavailable. This enables the traveling
vehicl e system 100 to prevent the transm ssion of an order which

\ ! : . ; (ot
oL ond B AHERHRAPRY, YAR Sk nEars 6D SORCRIKER 10D K Bt the
t ravel i ngrarmiskionsgt banprtded whichr Egeiresnthepaatling vehide il to reach the

5t l'i ng- lLhi t ed ti ' t. 065 I dditiopn, wh
Che 11 aveFRUR peoiTom BRVTbLaTs bivEin MefUEd-10 fnRetioNinglt B Words,
system 16Re C?r%v@h?ggeehf&% HARERP 100 Ve Fise SAR! b?@ra]t‘?dh S@te aWhen the

unavai l abl e. Accordingly, the traveling vehicle system 100 can
restobe, tlﬁ)’&%ﬂh@ﬁﬂ”'@i&%ﬁ?cﬁmi?&ﬁ%ﬁi on 120 set as unavail able. [0066]
In additiﬁa E/nen t he | ayout change which indicates an addition,
renoval (I; Pg rrangenent of the station 120, or the change in the

traveling pat hid3@ddiompdahehhehir arerialing-prohilsited ssetion Gancaiclede the
precise information 15 regarding the availability of the station 120,
based onliavelipgarRftelel exaéam 1P0oean change theravaihility ol theestatipnel 2Agset

170, iy 2 bFEAbIEN SR BtaRGl, YR ARIADY VR SyFEHC DRI ki,
traved i ngvidroalti deldedtheestiation 120 skt agethavaileblevel to the avail abl e

station tﬁ((} OSpecifically, the traveling vehicle 112 in FIG 1 can
ful fill BPfier to deliver an article fromthe station 123 to the

station 124. [ QO68}Aiti I §d awg! +ings Loi Led i
section setti ng&uﬁalj?]t]fgs \ggtb@ gﬁ?yiéﬁgckbgﬂb%f t I%mcllngi%ggé%atéﬁ, addition,
whi ch i ncémndwal winerearengament ofidher shagionng20ekircthe 2Band® inaeotraveling

travel, as,t traveljng:-prohibhited section. In_other. words, unlike .
the convBat dngl sty e ttaleTinc Ve e nitem. S el hidk biRise Breiation
sect i®N p&ydrdney Yhé bvanabidaesr i 20 EPh | thgesharricd lapBLED

i ncl udesﬁﬁe ér ea vvhgre tlh?atrave?ﬁrgrflgh?bllaag%dlagﬁctgnnot travg\#?ugs

the trave@P®4l prohi bited section. Thus, the number of the unavail able

o e o SRR PR 20 PUFIAL S ABM S50 BE bt ELLESHS or
FIG 8. ff®62velihG vehitle 1 0li Thuspifsimpithe teavelintevelsisrpl @ verich ists in
travell mt]né/ %halv%lli%g-prohibited section is allowed to travel to the available station 120.
20 Specifically, the traveling vehiclte 112 in FIG. 1 can fulfill an order to deliver an
article from the station 123 to the station 124.
[0068]
In addition, the traveling-prohibited section setting unit 145 sets only a
section of the closed path, which includes the area where the traveling vehicle
25 110 cannot travel, as the traveling-prohibited section. In other words, unlike
the conventional traveling vehicle system, the traveling-prohibited section
setting unit 145 does not set the entire closed path, which includes the area
where the traveling vehicle 110 cannot travel, as the traveling-prohibited
section. Thus, the number of the unavailable stations and the unavailabie
30 traveling vehicles can be limited to a minimum number. A specific example is
described with reference to FIG. 8.
[0069]
FIG. 8 is a diagram showing an other example of the traveling vehicle
system. As shown in FIG. 8, the traveling vehicle system 200 includes a

35 traveling path 230 and stations 221 and 222. The traveling path 230 includes
14



system As shown in FIG 8, the traveling vehicle system 200 incl udes
a 35 traveling path 230 and stations 221 and 222. The traveling path
230 includes 14 closed paths 231 to 237. O her conponents of the

travelin [ S a t I.ng vehicl

syet om 16658 B3t 1S 332 BpbERo s & uis PN USHRs frgrerm
travel i ngoprarei thict ssmeeasd trentraekling veidlé sy4ternn 0dicarid aves HhW description
vehi cl e system 200 sets a traveling-prohibited section 239 when an

area 238thpiephss emiiei ng path 230 becomes unavailable for the

traveli ”EOU%iCl e totravel. As a result, the traveling vehicle which
departs fromthe station 221 cannot return to the station 221 w thout
passiing t he t raveltravglingepidhiibiéed sectionrse2B8g URiud45tihethiOtraveling vehicle
availability s jng. unit 148 sets the station 1 as unavail . On
fhe. or nePV3ERY 200,89 Biervalind B b San s it a2, wPRPGRR (AR 0 3% iosh the
222 can f@leiing ath TB0G batbrsagravdibBRUorMESIradelilte vehicle to travel. As a
travel i ng-prohi bited section 239. Thus, the availabiTity setting unit

148 set srasut, shattravelrepvelicleywhicibtepats i thesgatien ¢fd lbeannamiatiuen to

s unavateprine2 gt Bidia SnRiRariint hESpRLA Feciol 26 "Irde” the
set #p UswiRibiky settingeuhitalds ises Yiedisthtgors \xstie Bk AMhvaniapledi Th thetdiBer
present jnvention can set the station 222 as avail able. In other

wor ds, wh@Rdi e treyeling vghide vdieh depasts from Ee stationg223 ceRagivies Enthe
o a m o RN naRgeN U Bb g HENRVERTHrohMCIL Sefth i IREE, the

becones avgilabiigtdattihgruribe48rsaistihagtatidn 22 dslévaitable.avel , the

traveli nw o]hi bited section setting unit 145 sets m ni num nunber of
sections the traveli ng- prohi bited section 239. In the 25

convgnti onal SA@t&éEc(ibEa, LRl E@@t@;ﬁ?ﬁ@@gﬂtﬂa\ﬁé@%%hﬁﬂ@ Keterd’ which

oper ation because al sections o pat or sect’ions
bet ween $etaritieestationt A22tasaupbvaitphlatiec2dse alhthhisettions ofitba dased path

I ncl uded re s t he travel ing-prohi bited,sectjons nl i ke.this
the travBEiieveth o5 eliivaloBy hesRleie VeRE R sl 0eoCiascsiabg b the
200 can gridehBigvdrtrethnGet tRe atigdn BR2Ass aVhilldblehand@tHel aVSitdsN Yvith the
vehi cl e system 200 according to the present invention, the nunber of

t he unaviipvalng venige syagm eHl& pecorting e thermresent mvention; fenumber of
T W ARE S GHR LT O PN AR AG, L0 1O 1
enbodi nefgQ74}t is to be understood 35 that the present invention is
not limted tC)Int ggdﬁ%?d\}v erqtthocleegr%ai %%d %ggc\)/r%es unavailable for the traveling
vehicle 110 to travel, the traveling-prohibited section setting unit 145 sets
minimum number of sections as the traveling-prohibited section 239. In the
25 conventional system, the traveling vehicles 111 and 112 are out of operation
because all sections of the closed path 231 or sections between branches in the
traveling path 230, in which the area 238 is included, are set as the traveling-
prohibited sections. Unlike this, the traveling vehicles 111 and 112 in the
traveling vehicle system 200 can continue traveling. In other words, with the
30 traveling vehicle system 200 according to the present invention, the number of
the unavailable traveling vehicles can be limited to a minimum number.
[0073]
While the traveling vehicle system according to the present invention
has been described with reference to the embodiment, it is to be understood

35 that the present invention is not limited to the embodiment described above.
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15 Wthin the spirit of this invention, all nodifications that can
be made by those skilled in the art are intended to be included
within the scope of this invention. [0074] For exanple, although the

travel i ng, vehi Ie system described in ove enbodi nent i ncluded
one. cont MERE £ Bt GULMS A5V &) iSuBRstiays A G B fnade b, fose
of cont r ejliREsin M@%ﬁ%@hﬁt@do@cﬁt@b@ indeded wﬂhnqhetda@pé%ﬂth@ ||n%ﬁtibﬁ
in charge of certain sections of the traveling path, and nanages th

avai | abi I[PPY4df the stations included in the respon5|ble sections of

the travel 119, pak xeliBid " AUAOIAN. 1B Lol RITY S STHI SR ACkUEDen i the

controllers can~"107sSw e av
even bn Um@veaembm‘dlmemnptludadedne rc@mrrolleg, VIeéntca\Balmsgsvemc:MByttem may

[ | udes . | it f cl d th tati 0075 th
onoon meiRcbeS e blstaliyo o6 camteblisn: r JNAEP. SORUPIFE AR UsddorRRl o the
vehicle %Bﬁﬁ’o‘ﬂbf% id th Tchgrgﬁ B TeetAN SatibRg d? FraUBWﬁt_?] dERAL AL ﬁfqg}ages

Al ternative e controller may designate t e stat be reac
by the ttheeavmgabxlaim of ethebastations inkkudedaiin athd weypomslbfemtmnsfof the

the station 0076}, It-4s to not ed t hat the ent vention can
l'so be. teeinEgPath-s T08:tayeine Metigen rat et oRBGR RS BonEBUES can
char agt eGWafthyC JUteAPHTe NEhalNaVSldbNfyUeRdthe ERRIJARNARHTER! tﬁ@p%géu%f a
(controller) "of the above described traveling vehicle system Al's

t he preséamplicated tavealiag wehiclebsystem which drcludes egphuralirust ﬁl@sad paths
conput er bﬁ %éﬁﬁhée t he characteristic steps. In addition, such a
program 5 tributed through recording nedia such as a Conpact

25 Di sc- Rge@sPnly Menory (CD-ROM or a communication network such as

the Internet. L@ndust rial Applicability] [0077] The traveling vehicle
syst em accor di Ht the erpodinerdge sqakb@ﬁltalawe;afhe:;@r\&fcakﬁr@@nypé%m%travehng

01 ST VRS BRI, £ h8 UL el A s AT ESRRNER, Mrerpagey
exanpl e, th@@optrmlenmawmstgrmmcthe dietiappbi mlreachdmbbp\tbeftewblmg vehicle,
ravel s DPSRE AT AR AN ormatien Ob LA SGtiAhe <o del | ver an
article. [§§7éﬁef erence Signs List] [0078]
It is to be noted that the present invention can also be realized as a
20 station management method having, as steps, characteristic processing units
included in the management apparatus (controller) of the above described
traveling vehicle system. Also, the present invention can also be realized as a
program causing a computer to execute the characteristic steps. In addition,
such a program can be distributed through recording media such as a Compact
25 Disc-Read Only Memory (CD-ROM) or a communication network such as the
Internet.
[Industrial Applicability]
[0077]
The traveling vehicle system according to the present invention can
30 provide precise information regarding the availability of the stations which is
associated with the setting of the traveling-prohibited section. For example, the
present invention can be applied to the overhead conveying vehicle system in
which an unmanned traveling vehicle travels along the guiding rail fixed to a
ceiling to deliver an article.

35 [Reference Signs List]
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100, 200 Traveling vehicle system 110, 111, 112, 113 Traveling
vehicle 120, 121, 122, 123, 124, 221, 222 Station 5130, 230 Traveling
path 131, 132, 231, 232, 233, 234, 235, 236, 237 Cosed path 133
Branch pipgg 3.34 Merge point 135, 239 Traveling-prohibited section
10140 Co o§ er 141 Input unit 142 Display unit 143 Commruni cati on

unit 144 Contr@DOpR0O0 Tialéhnd nvehidié Bgstamhi bi ted section setting unit
146 Layout chan&s ohtaining unit 147 Determ nation unit 148
Avail ability sédPrAdlydile, 113 Traveling “‘f’i‘@c@t orage unit 20150 Station

information takbg 121, 122, 123, 124, 221, 222 Station
5 130, 230 Traveling path

131, 132, 231, 232, 233, 234, 235, 236, 237 Closed path
133 Branch point
134 Merge point
135, 239 Traveling-prohibited section

10 140 Controller
141 Input unit
142 Display unit
143 Communication unit
144 Control unit

15 145 Traveling-prohibited section setting unit
146 Layout change obtaining unit
147 Determination unit
148 Availability setting unit
149 Storage unit

20 150 Station information table
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[CLAIMS] [Caim1l1l] A traveling vehicle system conprising:

a traveling path which is pre-provided and includes at |east two
one-way 5 closed paths connected to one another; stations set up

al ong sai EEL&\{[@I%?' ing path; a traveling vehicle which travels said
traveli n& pat h;"'and a managenent apparatus whi ch manages availability
of said §ChHihpng, wherein said managenent apparatus includes: 10a
travel i ng- prohi bjted sectjon setti n%puni t .configured to set a

travel i ng- prpl‘?i B’?V@W%é’@ I%SW%‘H EWR[1slRgt i on of said traveling
path which sai g f-edfM pgtw iGh & EPé“—PPéviHé@‘é‘ﬂd includes atfieast two one-way

determ nation unit con ured to determ ne, for each of sal
st at i bns Clageehpathsreorsiached po onebdnaesection is set by said

travel i ng- prohipited section 15 setting. unit, whether or not said
traveling vehi gE@l%sé‘tey%pﬁbnq 8a'9nt§a\3$“%%t@t ations fromwhich said

traveling vehi glpadeinfy Vehick WhitH trReel £id tRs/dlihavisathn Gl ohi bi t ed
section; and an availability setting unit Configured to set
sai d station ag@ FeARLERINtARNEroMIYWNGTE MANRgasaVailability&f said aations,

t hat said traveld.ng. vehi X g station, and to set
said station agJHuéig{/na:s:%\QErhgn\%ﬂé#@ﬁ%@i&é@%@gﬂ%& unit determ nes
t hat 1gai d travel trageNedHprbRibi@anedcticet settirigouaki chriflgiredrto & aithavdiing-

The traveli .vehicle systemaccording to Claim]l, 25wherein said .
travel i ng¥ 9&%%@@ sediafeidh issatsaggnuel saidSravieling patihnyhighsaid tigveling
cancel oRenf tc%ﬁﬁ@f t3gepr ohi bited sections including the

travel i ng- pro‘?‘ni I'ted sect’ion, and said determnation unit is
further confi gar@eterminatien ninitecoffiguretaicto detaamides fat eaols ofetaidstations,

i | abl id,. ilahili I, it her, ., .30 i d
oneval T abhe b el e L) settsa ynutwelner o ot B0
travehi n@emﬂrﬁt,dﬁﬁéfﬁéﬁ oM IO idPRESEMSy Ve lgé can refurn, to one of said

i
travel i ng-prohibited sections which are yet to be cance and are
i ncl udedstatianse freavewhia padi bravelinge stehigle, departspnwittioutheassing the

travel | ng RS ReB ol BEE SRS uedof g tni 1. 35
an availability setting unit configured to set said station as available
when said determination unit determines that said traveling vehicle can return
20 to said station, and to set said station as unavailable when said determination
unit determines that said traveling vehicle cannot return to said station.

[Claim 2]
The traveling vehicle system according to Claim 1,

25 wherein said traveling-prohibited section setting unit is further
configured to cancel one of traveling-prohibited sections including the traveling-
prohibited section, and

said determination unit is further configured to determine, for each of
said stations set as unavailable by said availability setting unit, whether or not

30 said traveling vehicle can return, to said station from which the traveling vehicle
departs, without passing one of traveling-prohibited sections which are yet to
be canceled and are included in the traveling-prohibited sections, when one of
the traveling-prohibited sections is canceled by said traveling-prohibited section
setting unit.

35
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[Claim3] The traveling vehicle systemaccording to Caim1l,

wherei n said managenent apparatus further includes an obtaining unit

configured to obtain |ayout change information which indicates a

change Igc%'ﬂighlt of either said traveling path or said stations, and

sai d det ton unit is further configured to determ ne based on a

changed | ayout ;THeotraeelihy eEhii dysteat beosrdimged Gine, not sai d

travel ing vehi cl e can retcéurn to sajd station fromwhjch said

travel i ng vehi WREGEp SR

ggf;: gpnggﬁﬁpu@d% oBBARIRYOlE ¥HEH] e hicPrmbRiR! AHIGY R¥ice®d a change in
5 layout of either said traveling path or said stations, and

MaRagesIETh APPPRRFUSH TN IBiUgS R bbRiNERg unit

said determination unit is further configured to determine based on a

changed layout, for each of said stations, whether or not said traveling vehicle

can return, to said station from which said traveling vehicle departs, without

passing the traveling-prohibited section, when layout change information is

10 obtained by said obtaining unit.
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