.-1- DESCRI PTI'ON TRAVELI NG VEH CLE SYSTEM AND METHOD FOR CONTROLLI NG
TRAVELI NG BY TRAVELI NG VEHI CLE SYSTEM 5Fi el d of the Invention [0001]
The present invention relates to traveling vehicles such as an
overhead traveling vehicle (QUT), an agtonated gui ded vehicle (AGQY),
a rail guided vehicle (RGY) or the |iR& 1In particular, the present
invention relates to a techni que agdggemapereNti ng control in 10a

di vergi ng section or a nerging section. Background Art [0002] In a

t echni que di sqirosedd NG PBHEIILE RYBTERSANDIME THOBAADS C2BARIOK) ING

col lision 15prevention sensor is provided in a traveling vehicle such
as an over head travelTRAQ/BIENGB ¥ TRA VIBLING VEHICERSYSTEM avel i ng
vehicle for preventing interference with the |eading traveling
vehicle. Further, a ground controller restricts entry of the
traveling vehicle into a diverging section and a nerging section to
ensure t haieldof the Diventianavel i ng vehicl e can enter the diverging
section or the nerging section. Hereinafter, control where the ground
20cont rol [@01F permi ssion is required for the traveling vehicle to
enter a certain area, and the nunber of traveling vehicles that can
be present in Thepresnt wvention selatestol travplingvehigles sechgs an gveshgad traxelisgr o
to as the blocking control. Further, an area where entry of the
travel i ngveliele €PHT).on putomaied muided yelugle thG ¥y adaihevidgd ‘feéwfee@‘&\ﬁéa they as
t he bl ocking area, [0003] 25In general, the onven{jo al bl ocki ng.
area i s skifer i paricHss pER! MNEHOR FAAtbLNiAPbnINe g FRATESHAS SoUphin ng

vehicle for_ the follow ng reasons. For exanple, in the case of the
1 a diverging section or a'merging section,

Background Art .
[0002]
In a technique disclosed in Patent Publication 1 (JP2005-284779A), a collision

15 prevention sensor is provided in a traveling vehicle such as an overhead traveling vehicle
to monitor a leading traveling vehicle for preventing interference with the leading
traveling vehicle. Further, a ground controller restricts entry of the traveling vehicle into
a diverging section and a merging section to ensure that only one traveling vehicle can
enter the diverging section or the merging section. Hereinafter, control where the ground

20 controller’s permission is required for the traveling vehicle to enter a certain area, and the
number of traveling vehicles that can be present in the certain area is limited to one or
less is referred to as the blocking control. Further, an area where entry of the traveling
vehicle is restricted by blocking control is referred to as the blocking area.
[0003]

25 In general, the conventional blocking area is several times longer than the vehicle
length of one traveling vehicle for the following reasons. For example, in the case of the

diverging section, it is difficult to detect a traveling vehicle diverging from the diverging




.diverging section, it is difficult to detect a traveling vehicle
diverging fromthe diverging -2- section by a collision prevention
sensor froma position upstream of the diverging section. Further, it
is difficult for a traveling vehicle in a curve segnent at the exit
of the diverging section to nonitor tréveling vehicles in a straight
segnent d%\f’:‘ﬁﬁ:ﬁ%g?'@oﬁi{siﬁg\%l?esvgbﬂ’&rsghdagﬁ§ﬁ%ﬂo@iﬁo§¥p§tr’é§m%§’{He'dﬁs\}eﬁ?}cﬂng

prevention sens I'n the case of the nerging 5section, it

I's di fficybdiiohOFufhdr!Bisifrioet e Riugh@ing eMbRGh AburddsepRlehtd e &t of B
mergi ng section for entering the nerging section, to detect traveling

vehicl es idi\ve}%mg SERIIEH ROSRGE irdRlikis vélEcidd1e aGRhikhiSe e deWateh@DS the
sensor. Therefore, a region upstreamof the nerging section is also

i ncl uded idi‘vei‘é]% Bcekby e ablfigion prewédiion sersbr. i ISkalifd, ircihb task of the merging
traveling vehicle curving in the nmerging section to detect traveling
vehi ches atctiohgit Bdifficolf fdrheranelingivebickeatvignatlay etthence dithe oletgirg w@otion
prevention sensor. Therefore, a region at the nerging section is
i ncl uded ifor dakeinp ltickiérgpgaeci@nae detebt] travelingsrehiclee ircthe ogrgngmsecter usinge
bl ocki ng area becones | arge. Since the nunber of traveling vehicles
t hat can phsollismmprgrentibresdpkasc Thergfone, @gegien upsirgam of the megging section is
substantial ly inversely proportional to the size of the blocking |
area, the atsofincdudsd dythefblackiog areay Enithey, itisifErdt oy 8 travgling velyole curymgtient
Publication |I: JP2005-284779A Di sclosure of the Inventjon Problens to
be sol ved thymenging|spetionite deteqt troveling yenplen )t exig theyaerging sestion by the
invention is to increase the_nunper of traveling vehi.cles that  can
el the

pass1@ hr owghisian grayentinignso c Thege{orsy 2 EEsinsal s gres@ipg sesHon

Sol ving the Probl ens 0 25Accordj ng t .present inventiqpn, a

system forh?%FE’&g&Fe&IaF Ho%"%‘?‘é@%ﬁ"f"ﬁﬁ“@@%ﬁc’ﬁ%éllg‘fglf‘gsl%rle? H@C°E\C§) % Y%y el

route including a diverging.section and.a e} section _under .

o MR o SIS e P P IR s
substantially inversely proportional to the size of the blocking area, the efficiency of the

traveling vehicle system is low.

15 Patent Publication I; JP2005-28477%A

Disclosure of the Invention
Problems to be solved by the Invention
[0004]
20 An object of the present invention is to increase the number of traveling vehicles

that can pass through a diverging section or a merging section.

Means for Solving the Problems
[0005]

25 According to the present invention, a system for a plurality of traveling vehicles
traveling along a travel route including a diverging section and a merging section under

control of a controller on a ground is provided.




.= 3- The traveling vehicle has nmeans for recognizing a position
of own traveling vehicle, and means for obtaining a position of

anot her traveling vehicle by communication. A certain area of the
travel route, including a diverging section and a nerging 5section is
desi gnated as a bl ocki ng area. An area34ncluding the bl ocking area,
and | arger tha I r I I iLnt.er-vehicle
di stance contr gf’é Q?Véagl'lg Séhagh?snﬁ%ﬁge%r g%é#ﬁ%g%?gpgﬁ%?&oéﬁ ctggvgl(\gn r ol
area, vel ok GANdA f agtal RVBbh BEanbeRt b s viiBL firEnt ed by
deterninigghgﬁzﬁhteﬁ-%gﬁP% e ﬁéﬁgﬁée %%%@Eeﬁgtﬁggyraveﬁ?ﬁg vehi cl es
based on theRRghddon of the other traveling vehicle obtained by
conmuni cat 1 on anJ t he 10recogni zed position of the own traveling

vehi cle. The t naxghihAea\eeRHehadelirdurs ARIaEIEE @in&r%ix%%&fon’{agggg%e%}@ ng

area after obtaining a perm ssion fromthe controller

Further, ga&gioh disighfed L4 16 ed MR @Bluding eI Sdkinzindal @dd ek Od
in a traveling vehicle systemfor a plurality of traveling vehicles
travel i ngtiaheRoleckidzarel is devigmtddns huBtergrellioR ditanes gbm@] aegti on and a
mer gi ng section under control of a controller on a ground is

provi ded. The Hethéhdterivebicledizsarich eotiobiga,0klocity contidest thoahveligg achicle
certain area of the travel route, including a diverging section and a
mer gi ng s é&diptemented dy ewokining aanmer-vehicle distance betwete siegraatlinggyehioiear ea
i ncluding the blocking area, and | arger than the bl ocking area 20as
an i nt er - bedei oh theghositiam ofthe other wiveimpeghicle obtained byowimmgurtidation ardvtbe i ng
vehicle to travel along the travel route, the traveling vehicle
havitty a oicognirrdaositing of the owndravelingivalgcls: dhetravebios vehicle isrcapburedyto
vehi cl e ahead of own traveling vehicle, means for recognizing a

posi tion &ftet thebloglng araq aftgro§taining L pesmissien fopnthe cortiollebt ai ning a
position ff afother travel ing vehicle by conmunication; 25all ow ng

t he trave‘ﬁW& vehicle in the inter-vehicle distance control area to
determ ne an ift r-vehiéle di st ance. bet ween t@f trayel in ‘vehictes
from the posi t1WHehACTHGaE{GHLF Do, EVFHPDy 1PV PR BeWE g traveling

co e a%h%]e sayr; en;[ E:r(ra a Ibﬁi?’ﬁﬂ{r] of t?gre n?gs vehicles tl(')afvelgng%long a travel route including

[ 3

15 a diverging section and a merging section under control of a controller on a ground is
provided. The method includes the steps of:
designating a certain area of the travel route, including a diverging section and a
merging section as a blocking area,
designating an area including the blocking area, and larger than the blocking area
20 as an inter-vehicle distance control area,
allowing the traveling vehicle to travel along the travel route, the traveling vehicle
having a distance sensor for detecting a distance to a traveling vehicle ahead of own
traveling vehicle, means for recognizing a position of the own traveling vehicle, and
means for obtaining a position of another traveling vehicle by communication;
25 allowing the traveling vehicle in the inter-vehicle distance control area to
determine an inter-vehicle distance between the traveling vehicles from the position of

the other traveling vehicle obtained by communication and the recognized position of the




.-4- own traveling vehicle to inplenent velocity control of the own
traveling vehicle for avoiding interference with the other traveling
vehi cl e; allowing the traveling vehicle to request a

perm ssion fromthe controller before entry into the bl ocking area,
and allowi ng the traveling vehicle to-#nter the bl ocki ng area 5after

obt ai ni ng ierab a8 2hiER 18 Shpltmert QBloci® bntrol of the S BVl LéMeld frvel i ng
vehicle in a travéel route other than the inter-vehicle distance

control an@sding iktAre¥B RithRd @Bédtbavelptvericledf the own traveling
vehi cl e based on the distance determ ned by the distance sensor for

avoi di ng i nt er hkEvARE thedabdlinlghehiolee Feqliéshi erinli@ionefting the codtedlier béthie
specification, description regarding the traveling vehicle systemis
directly ampyincaddk dlocking lwea,tand wibdwing ritertcivelingtvebidle tBentkethablogking kea
traveling vehicle further includes a distance sensor for detecting a
di st d&nce nfterabtaimvgethe negquestéd pdrmissiboezddof t he own travel i ng vehicle,
and velocity control of the traveling vehicle in a travel route other
t han t he i nt er akostingthe tuivelingrvelicieams travel sguesother thadi thpintsrenrbield based
on a distance determ ned by the distance sensor instead of the

posi ti on dfstanprecaptmbarea todmplemaat xebisity Fentwbobthy ewn pvalvayakirle hesed on
Further, preferably, the traveling vehicle is configured to request a
per m ssi ofhefdigence Hetemmned by the disieageorersos fareyoipig anteriaenee myihibe atder i on,
and the controller is configured to provide pernmi ssions for entry
into the HaYQYPAYeleletion, preferentially to traveling 20vehicl es

com froma sanpe di [fect,io regardl ess, of an g]rrtﬁriv% order .of. the

requdbt, for alfBisPefifigaton dgsrEpPioRfeaufing theadraveiine s HW‘FﬁéS y
g; teff:iulogf‘g’pcﬁﬁ%ﬂggq? %%veell ﬁ‘ﬁ'ﬁ%i%rﬁ?‘tgggr gsr giaggaisg(r:\tgi ?Ré travel r o:J_tne and
EE%’; t: FZ Fﬁﬁ d 5 60%5'%35%6'3%‘%@3% Y‘i%%%%%ﬁff?f*%%ﬁP%“SEG@%%X*%"’? el © -
means for d&s?ag%esgr;ﬁ%tt{aﬁl%n%tdﬁgg&ag?%dlc%fﬁh%&# ?geg}\%s%h?%\?i Z‘P(i(l: g%@hcﬁgﬁt@%? o]
the contrglleta0R JehRiedh 2Wadel r@REother than the inter-vehicle distance control area is

156 implemented based on a distance determined by the distance sensor instead of the
position of the other traveling vehicle obtained by communication.

Further, preferably, the traveling vehicle is configured to request a permission
from the controller before entry into the merging section, and the controller is configured
to provide permissions for entry into the merging section, preferentially to traveling

20 vehicles coming from a same direction regardless of an arrival order of the request, for
allowing the traveling vehicles coming from the same direction to successively enter the
merging section.

In particular, preferably, marks are provided along the travel route and the means
for recognizing the position of the own traveling vehicle reads the marks to recognize the

25 position of the awn traveling vehicle;
the traveling vehicle further includes communication means for transmitting the

position of the own traveling vehicle to the controller on the ground; and




- 5- the neans for obtaining the position of the other traveling
vehicle intercepts comuni cation of the transm ssion to the
controller on the ground to obtain the position of the other
traveling vehicle. 5Advantages of the Lnvention [0007] In the
present invention, since the size of the bl ocking area can be

m ni mi zed, t hegpundgs £ bbfaintig@hé pitilvr eleqshdr haveliogRelpels sntérbepts
di verging section or the nerging section can be increased, and

I npr oveneghmininichtonsofShemanethiskion ey codrotlendaretiie Qrouﬂxﬂ{oﬂﬂ)%l the position
Further, in the travel route other than the inter-vehicle distance
control apethe other traplliageeticlag only velocity control based on the

di stance determ ned by the distance sensor, the control can be
sinplified since it is not required to obtain the inter-vehicle

di stance to the | eading traveling vehicle by conmunication.

15Furd her Advyntagesiofithe peveniiarsi ons for entry into the nerging section,
preferentially to traveling vehicles comng froma sane direction
regardl esg007] an arrival order of the request, for allow ng the
traveling vehicles coining fromthe sane direction to successively
enter the ner glrn@egmqtawenteq@esmmbwzwftb? @9@1‘!‘&@3%%&@”@&‘@%{% th(9an

pass the ner section can be further .increased. 2Q Brie

Descri pti &4 ?rft ﬁ@vﬂﬂa\mﬂh‘@@s [hgb@g]pasttpgth_rpngsegtlog of eé“%‘&% pegtipn
schematically show out of verhead travel i hi cl es
25accor di ﬁg“%/ “8‘?‘?&5@ Wﬁ%ﬁ"’m‘f’fﬁl"é e 5ystqs éﬁc'fnfys‘séaﬂ?‘?gr am showi ng a

bl ocm ng ?500%] and an inter-vehicle distance control

Further, in the travel route other than the inter-vehicle distance control area, by
implementing only velocity control based on the distance determined by the distance
sensor, the control can be simplified since it is not required to obtain the inter-vehicle
distance to the leading traveling vehicle by communication.

15 Further, by giving permissions for entry into the merging section, preferentially to
traveling vehicles coming from a same direction regardless of an arrival order of the
request, for allowing the traveling vehicles coming from the same direction to
successively enter the merging section, the number of traveling vehicles that can pass the

merging section can be further increased.

20
Brief Description of the Drawings
[0009]
[FIG. 1]
FIG. 1 is a diagram schematically showing a layout of overhead traveling vehicles
25 according to an embodiment.

[FI1G. 2]

FIG. 2 is a diagram showing a blocking area and an inter-vehicle distance control

»




--6- area in a diverging section in the enbodinment, [FIG 3] FI G
3 is a diagram showi ng a bl ocking area and an inter-vehicle distance
control area in a nerging section in the enbodinent. 5[FIG 4] FIG 4
is a diagram showi ng a curve segment iéo]" t he enbodinent. [FIG 5]
FIG 5 is a diagramshowi ng the relationship between a controller and
over head tfea¥ed dingginghectionsn iha embedieetodi nent. 10[ FI G 6] FIG 6
Is a diagram showi ng a pattern of traveling vehicles passing through
t he nmergi [lIGsgrtion in the enbodi nent. Description of the nunerals
15[ 0010] 2: overhead traveling vehicle system4: inter-bay route 6:
i ntra-bay routEI®3 idodiaghmrshowing2datkingramarsd ew interotehiste distance control
area in a merging section in the embodiment.
5 [FIG. 4]
FIG. 4 is a diagram showing a curve segment in the embodiment.
[FIG. 5]
FIG. 5 is a diagram showing the relationship between a controller and overhead
traveling vehicles in the embodiment.
10 [FIG. 6]
FIG. 6 is a diagram showing a pattern of traveling vehicles passing through the

merging section in the embodiment. »

Description of the numerals
16 [0010]
2: averhead traveling vehicle system
4: inter-bay route
6: intra-bay route
8, 10: shortcut
20 12: ground controller
14: overhead traveling vehicle
20, 30: blocking area
21, 31 inter-vehicle distance control area
22: exit of diverging lane
25 23: exit of merging lane
24 entrance of diverging lane

32: entrance of merging lane




- 14: overhead traveling vehicle 20, 30: blocking area 21, 31:

I nter-vehicle distance control area 22: exit of diverging | ane
2523: exit of nmerging | ane 24: entrance of diverging |ane 32:
entrance of nerging lane -7- 33: entr?nce of straight |lane 34: exit
of nmerging |lane 50: LAN 51: controllefbody 552: conmuni cation

i nt er f ace39JniRhRstidgiReer ol | er 54: optical distance sensor 55:
absol ute position sensor 56: mark
34: exit of merging lane
50: LAN
51: controller body
5 52: communication interface

53: blocking controller
54: optical distance sensor
55: absolute position sensor
56 mark

10 61 to 64: permission request from straight lane
65 to 67: permission request from merging lane
68: travel permission pattern in embodiment .
69: travel permission pattern in conventional example
D: diverging section

15 D1 to D15: diverging section
M. merging section
M1 to M15: merging section
C: curve segment
C1 to C4: curve segment

20
Best Mode for Carrying Out the Invention
[0011]

Hereinafter, an embodiment in the most preferred form for carrying out the

present invention will be described.

25 EMBODIMENT

[0012]

FIGS. 1 to 6 show an overhead traveling vehicle system 2 according to the




1061 to 64: perm ssion request fromstraight |ane 65 to 67:

perm ssion request frommerging |lane 68: travel perm ssion pattern in
enbodi nent 69: travel perm ssion pattern in conventional exanple D

di verging section 15D1 to DI 5: diverging section M nerging section
M to M5: nmerging section C. curve segment O to C4: curve segnent
20 Best MeghdodiaentCat shyuldde@uted tiae ofhemgpdsi ofovérbérl tHaveling vellelege magbt er ,

an enbodi nent in the nost preferred formfor carrying out the present
i nvent i onusddl |Fobexatlpis; rdibpuded2shiElBaRt tvisilos] (00 gRjund oBautendiedlgwidmdt . | t
shoul d be noted that other types of overhead traveling vehicles may
be used. Relticlexthaitrayel witlidut gnyi rdid ehay &k usdde F1G hlashotws an everalhlayte oftheund
or automated guided vehicles that travel without any rail may be
used. FI Goverhedddweyeling vshieleaysteinapogferante nyeerah/eddneted an ingardiey Fgte of a
vehicle system A reference nuneral 4 denotes an inter-bay route of a
semiconductor factory or the like, reference numerals 6 denote intra-bay routes, and
reference numerals 8 and 10 denote shortcuts. The overall control of the system 2 is
implemented by a ground controller 12. A plurality of overhead traveling vehicles 14
travel to circulate along the routes 4, 6 or the like in one direction. The routes 4, 6
include straight segments, diverging sections D1 to D15, merging sections M1 to M15,
10 and curve segments C1 to C4.
[0013]
FIG. 2 shows control in the diverging section D. Control in the diverging section
D is applicable to each of the diverging sections D1 to D15 shown in FIG. 1. A reference
numera! 20 denotes a blocking area. For entry into the blocking area 20, the overhead
15 traveling vehicle 14 requires a permission from the ground controller 12. An inter-
vehicle distance control area 21 including the blocking area 20, and larger than the
blocking area 20 is provided. The inter-vehicle distance control area 21 is extended
along the entrance of the blocking area 20 and an exit 22 of a diverging lane. No inter-
vehicle distance control area is provided at an exit 23 of a straight lane. Further, in the
20 inter-vehicle distance control area 21 including the blocking area 20, the overhead
traveling vehicle 14 obtains the inter-vehicle distance to a leading traveling vehicle by
communication. The overhead traveling vehicle 14 implements velocity control based on
the inter-vehicle distance to avoid interference with the leading traveling vehicle. By
blocking control, two overhead traveling vehicles 14 do not enter the blocking area 20 at
25 the same time.

[0014]

The overhead traveling vehicle 14 determines an inter-vehicle distance with a




. bsem conductor factory or the like, reference nunerals 6 denote
intra-bay routes, and reference nunerals 8 and 10 denote shortcuts.
The overall control of the system?2 is inplenented by a ground
controller 12. A plurality of overheadgtraveling vehicles 14 travel
to circulate along the routes 4, 6 or the like in one direction. The
routes 4, lﬁdingajveudheadsﬂrmli@vehkégbmt apticdidvetange sysacdtas dasnbid later, Bid,
merging sections ML to ML5, 10and curve segnents O to C4. [0013]
FIG 2 shawmlements velocityncantrel tdiavesd diterferenset iToin contralisrimplimantedtimthe

di verging section Dis applicable to each of the diverging sections
D1 to D15 strhighirsegment) Burthier, intheshipiesagraent,sinse #)is diffiapltito detsctahdleatitg ng
area. For entry into the bl ocking area 20, the overhead 15traveling
vehi cl e 14ravdggiveisledy ks prtisal distance spser Bie supyg seemeeshisap|iegluded in the
inter- vehicle distance control area 21 jncluding the bl ocking area
20, ahd | drgfeyehigiedistants conisRlieredg Tae mueroghicle distyge gl therlgading traveling
inter-vehicle distance control agrea 21 is exte ded Ion he thrance
of the bl SERFds chtanedhy Comynupicatan, an §318‘F“Ya°°87r df 5’? 10 aNgy
inter- vehlc%g dlstaﬁgﬁkcontrol area is provided at an eX|t 23 of a
strai ght o in the 20inter-vehicle distance control area
21 |nclud|&ﬂ5Lhe bl ocki ng area 20, the overhead traveling vehicle 14
obt ai ns tﬁ it er-vehicle distance to a | eading traveling vehicle by

conmuni cat i on. Tﬁpﬁﬁge/ 8 kUl didhey EIU A Gred 41 LAPLSIRONRAV LG LY

control based on ve hIC ance avoi dinterterence

ravid i mg e e bf Qi Rlye BT, oy, (AL O6 ] et BUVeGigad fUGURYCT (0T
tinme. [OOJdéﬂxclylga @Nsrrgn@%ﬁ &é\sﬁJckag avesbb%&%é@a@ﬁ D ESsGN

inter-vehicle distanCe wt -“l'eadi ng overhead traveling vehicle
by an opt irhaeford fitt@l’lﬁﬁxr&ﬂ@ﬁﬁfauﬁﬂxe i’fﬁerd@ﬁféfd di§ishck ﬁ% %Emnﬁfi&!aﬁd@ IFRFRET S
vel ocity control to avoid interference. This con is inpl ement ed

in the stiahgide cﬁﬂﬁﬁmﬁr-anEuémmrnavblmgt\&ﬁwmmm ﬁx@&ﬁmﬂé of @drdfi@niffonl S
difficult to detect the |leading traveling vehicle by the optical

di stance stdigiarmovementat ti®ingegivement 48 tiklexd of theldiidating 1and, hedetect a
5inter-vehicle distance control area. The inter-vehicle distance with
t he 1%eadi tygding avehéadgravelivigolebiclesbyahd aptiveltdikiynce cemuini Tirtdfams, likkndke, it
velocity control is inplemented to avoid interference or the |ike.
[ 0015] is required to obtain the inter-vehicle distance by communication. In contrast, the
overhead traveling vehicle 14d at the exit 23 of the straight lane can detect the leading
traveling vehicle by the optical distance sensor. Therefore, no inter-vehicle distance
control area is required at the exit 23 of the straight lane. Further, the blocking area 20 is
20 included in the inter-vehicle distance control area 21, and the overhead traveling vehicle
14a in the blocking area 20 obtains the position of the leading overhead traveling vehicle
14¢ by communication.
[0016]
In the inter-vehicle distance control area 21 including the blocking area 20, each
25 of the overhead traveling vehicles 14a to 14c obtains the distance to the leading overhead

traveling vehicle by communication, and implements velocity control in accordance with

the distance. When the overhead traveling vehicle enters the blocking area 20 from the




‘The range of the inter-vehicle distance control area 21 wll be
described. At the 1l0entrance 24 of the diverging lane, it may be
difficult to detect an overhead traveling vehicle 14a diverging from
the bl ocking area 20 by the optical digsgtance sensor. Therefore, it is
required to obtain the inter-vehicle di*Stance by conmuni cati on.
Further, iehtrifRy obthe diviefdisplake, oy ovarhe@iedvB Rt dhioke/69thiAga @ hisglog FbAC 1N
the mddle of transition from strai ght novenent to curving novenent
at the exithe grbuidi@ntoleeyi Mheh arayvetheadiedveliig wehichk gadbu of the éldokiag
traveling vehicle by the optical distance sensor. Therefore,

| i kewi se, arda 20sthe eegrhead draveingbehbiclke réfosts khet carremalositibe anti wiaritg e fhy
comuni cation. In contrast, the overhead traveling vehicle 14d at the
exit 23 ofgrauné centradlienhd, ahdithe goeamd dentrdler t2hdetdotsatbiatribe blocking drea2Ovehi cl e
by the optical distance sensor. Therefore, no inter-vehicle distance
cont rdl abeeamesvagafui red at the exit 23 of the straight |ane.

Further, the blocking area 20 is 20 included in the inter-vehicle

di stance {¥Hi7tol area 21, and the overhead traveling vehicle 14a in

t he bl ocking area 20 obtains, t osition of the |eading overhead

travel i ng vehi €f@ 313§EW59°'E¥9HMR?GE‘EWWF“[C@M6FES control is commonly, t he
20, Cemch SERICEbIAG 06 GEHESESCRARON RS CPESPGRIRPI SASSRER o ¢ h
, eac ns the

di st he | i t | i hi cl ication,
and. § ot eDSKBE gisho Y HRSTERBRS irrveRRe vitin LESHes e kearohbed when
th head .t | hi,cl t th Ki 20 f. th
e Ay O S50 01 B LSRR Sgh0T L

bt ai ] SSil . 1 head
o211 gl o9 1 O, bSO 50 e
X i ! : e g Logi
vl 10 GO 5 B AL B R BB,
bl ocki ng #Latrdfle 30RFAMBRIMALRM of th 017@100%?{&'3&@&%3@ V4P tHe QR Eglof In

the nerging section M This control is co y applicable to t

ner gi ng seftii@mglea 0. MiRe 1 dnbhflcenCR HRMBERL 130 idaBal&Fina Akacki ng
area. \Wen the overhead traveling vehicle 14 enters the blocking area

30, @& 10pedgiens it enthmR3 e 1@ b AR LY iRbh@Id il ehel ifitef-0&HIdIE Bfhtrol area
bef orehand. An inter-vehicle distance control area 31 is present over

an area i 8t! kdhdidd bdreoted thedthe entahees BEF theagifkighfilage bf thb 8ldckifg ateh 06k Ng
area 30. The inter-vehicle distance control area 31 includes an area
at not included in the inter-vehicle distance control area 31.
[0018]
In each of the cases of FIG. 2 and FIG. 3, the length along the traveling path of
20 the blocking area 20 or the blocking area 30 is substantially equal to the length of the
vehicle body of the overhead traveling vehicle 14, and this length is the minimum size for
avoiding interference between the 1 overhead traveling vehiclesi4. Further, in the inter-
vehicle distance control areas 21, 31, the overhead traveling vehicle 14 obtains the
distance to the leading transportation vehicle by communication, and implements velocity
25 control based on the distance to avoid interference. The entrance 33 of the straight lane

of the blocking area 30 is not included in the inter-vehicle distance control area 31. tis

because, in the presence of the blocking area 30, the traveling vehicle that has traveled in




.the entrance 32 of a nmerging | ane of theblocking area 30 and an area
at the exit 34 of the blocking area 30. Since the entrance 32 of the
merging lane is provided in a curve 15 segnent, the entrance 32 of
the nmerging lane is included in the [@?pr-vehicle control area 31. It
shoul d be noted that the entrance 33 the straight |ane of the

bl ocki ng feeRaight segmém tan nvoldidedeience wieh iheeding efaveing velhistea Fogher,
control area 31. [0018] In each of the cases of FIG 2 and FIG 3,

t he | engt tvhel tha gvirhed ttrasslivigivabjcledtp that tr@@diswe thisl eait B nthameagip®lape t he
bl ocking area 30 is substantially equal to the length of the vehicle
body of t trens\emhtheentranae 32 pithe wetding lane she leading travelingevegicke may adide

m ni mum si ze for avoiding interference between the 1 ogverhead

t ravel i ngdatedtédaingibthe veliglebpdy is completely orientad strgight Fherefiire tthgexdt 34oMt r o
areas 21, 31, the overhead traveling vehicle 14 obtains the distance
to tife | ethdimessing lene jsandleded on thydptprcyebiclg distapsmsantegredd 1 and

i npl ements velocity 25 control based on the distance to avoid

i nterfereld®] The entrance 33 of the straight |ane of the blocking

area 30 is not_included in the inter-vehi i stanhce control area
31. It is becdifSeds ‘H”st"r?é‘trﬂlrlgé@rﬂ:‘é"e&f"g’f‘?‘f’é%ﬁfiglﬁstﬁlgﬁtrS@ﬁm%: 2% he
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strai ght ﬁ‘ﬁg% 1BSrAesk6il bed above, the overhead traveling vehicle,
14 determ nes {}{%gegﬁ tance to the | eading transportation vehicle by

t he opticgbzﬂistance sensor to inplenment velocity control. Inthe 10
curve seghent” C, since it may be difficult to detect the |eading

transportati onayghiselt 6f th¥seloperafigiisi wahe diafihafupmete Bawally,tifterference
inter-vehicle distance is determ ned by conmuni cation to inplenent

vel agi ty seidabéd by the Opithal distascersessal Is paffoinfeds €n theetak isegnsent,ithe t he
strai ght segnent, basically, interference
diverging section, or the merging section, interference avoidance based on the inter-
vehicle distance determined by communication is performed. Blocking control is
implemented only in the minimum requisite range, i.e., in the blocking areas 20, 30. In
general, since only one overhead traveling vehicle 14 can travel in one blocking area at
20 one time, the size of the blocking area is invgrsely proportional to the number of
overhead traveling vehicles 14 that can pass through the blocking area. In the
embodiment, the number of overhead traveling vehicles 14 that can travel within the
blocking area 20 or the blocking area 30 is increased to improve the throughput of the
system 2.
25 [0021]

FIG. 5 shows the relationship between the ground controller 12 and the overhead

traveling vehicle 14. A reference numeral 50 denotes a wired or wireless LAN. For




*15avoi dance by the optical distance sensor is performed. In the curve
segnent, the diverging section, or the nerging section, interference
avoi dance based on the inter- vehicle distance determ ned by

comuni cation is perforned. Blocklng ntrol is inplemented only in
the mninumrequisite range, i.e., he bl ocking areas 20, 30. In
general , skamge, cuﬂegdenmlwarﬂmaxdnﬁact&wﬂer culylevndyi il vsed th foan a twimd @IAN. N
one bIocking area at 20one tine, the size of the blocking area is

i nver sel y Aowoglesstli AdN alay tbe addptedinstieslof tlfe vowesk AN .d The groshd coptreldri 18|hes
14 that can pass through the bl ocking area. In the enbodinent, the
nunber of acemnhvaidtion iatechini? andlaibddckmetantreller 5% ahhe blogkélg agintrblien S8 he

bl ocki ng area 20 or the blocking area 30 is increased to inprove the
t hr oughputstosss dataeas &3/ whesherzhe f;égqlmmqfa 20.orghe Wedkigs aea 30 s ceapied @aBte or
a non-contact feeder cable muy be used to forma wired LAN. A
wirel®ss Mibgnibgblpekingienstraliersddecshigs parmissionypquests fram therperhippd ungd
controller 12 has,a comuni.cation interface 52 gnd a hl ocki ng

cont rol | efregingpeaclst bt kheRjockdns qoatrpliqr 58 155ugs SauE PRERISSIONS R BCCRFiptfer

t he blockln are 0 e blocking area 30 is occupied or not.

5When the“B ﬁﬁ“@ﬁﬁgP ®f-er 53 receives pernission requests from

t he overhiﬂﬁgiravellng vehicles 14, the blocking controller 53 issues
travel ions in accordance with a predeternined order. [0022]
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may be use he optica tance sensor. suc
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over head ing vehicle 14, and an absol ute position sensor 155

is used tgr@Rlpfdal ERRnEBRKr SRIHATS6AR AL ThdEn BT, AEkaRIRrdiRIRON tﬂseon
of the overhead traveling vehicle 14. Alternatively, conb teeth |ike

mar ks may tlaeel vEESH (Aslilte o thPdvetheBbtravilifs Gl eAdAnd hRxtabiufgpoiidh 6érorl 4
reports its own position and velocity det er ni ned by the absol ute
positd on sSemured hdetedt the tagsPaITor dudsrininingd A1 abidlutetpositian of the oleii¢adO.
The overhead traveling vehicle 14 intercepts the current position and
vel oci ty ohvdling veliitierl 4.2 Adremativedy] comb veeth likg ek mbyebddset as die trewls Sée
the inter-vehicle distance, and inpl enent

The overhead traveling vehicle 14 reports its own position and velocity determined by the

absolute position sensor 55 to the ground controller 12 through the LAN 50. The

overhead traveling vehicle 14 intercepts the current position and velocity of the other
20 overhead traveling vehicle 14 to determine the inter-vehicle distance, and implement

velocity control to avoid interference.

[0023]

FIG. 6 shows a pattern of permissions issued in response to blocking requests to

the merging section M. There are two options for the merging section M, i.e., whether a
25 priority is given to the overhead traveling vehicle coming from the merging lane or the

overhead traveling vehicle coming from the straight lane. A reference numeral 69

denotes a velocity permission pattern in a conventional example. Permissions are given




. velocity control to avoid interference. [0023] FIG 6 shows a
pattern of perm ssions issued in response to bl ocking requests to the
merging section M There are two options for the nerging section M
i.e., whether a 25priority is given ta t he overhead traveling vehicle
comng fromthe nmerging |lane or the o'é%head traveling vehicle comng
fromthe s wralehpdrmission reqhesteinghender sfsliedasliesOGReapeiont Brcoatrast | aQefeterce
perm ssion pattern in a conventional exanple. Perm ssions are given
-13- to t mamerdal ffedamotes e orlocigopremtssion patteneindhelenbafimért e Peratidsions tire
reception. In contrast, a reference nuneral 68 denotes a velocity

per m ssi oprgferentallp given tcpenaisbion raypests corenpiremitnsmaiaepriefes ential | y
given to perm ssion reﬂuests comng fromthe sane | ane where a

per mi ssi onpengussical hes alisadp desn givanen. 5[ 0024] As shown on the

| ower_side of HG 6, it is assuned that perm ssion requests 61 to 67
have % eac34l he controller 12 separately. Reference nunerals 61 to
64 denote perm ssion requests fromthe straight |ane, and reference
numeral s 65 t oA8Fayanen the [verside poFIG: Bgtiisapsumed shat peranissiondgequgsts Sheo

5 rce e e AN et oSS S RS o,
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r el eased, perm ssioh IS given erm ssi of reques romthe

mer gi ng |§é}ﬁﬁss§n'}9®e§t%iﬁﬁﬁme§r§eir@ﬁ§ [861468¢eRd iﬁifig b héﬁeaf?ér,gtﬁ&e d' ane,

and the perm ssion request 66 fromthe nmerging e have reac

bef ore bl ggkiiBnirefueit¥® LK Ko SEAER ARIVRSLIVAD h$hi @Js@,%?ﬁﬂaﬁtﬁis iven
perm ssion is given to the perm ssion request 66 from 20t he ngrgl ng

l'ane. Aft grthdparalidsion réquestlRgrddPstiiight 1208 wheRWUeRtmiBfod BashBbLASE o the
perm ssion is given to the perm ssion request 63 fromthe Straight
| anel5 | n plagioieRGldstrEln thd abdehite PLAMY Bdr @BmkiSsintEBuebtrbkdre Blockiag FRREd Ng
| ane is received, such a perm ssion request is suspended, and a
priority pemifisioameduesttsies eisnsadss pamissediegivertsd the geiaiskien sdqnédt §htrom
| ane. [0025)

the merging lane. Since the permission request 63 from the straight lane and the

permission request 66 from the merging lane have reached before blocking for the
permission request 65 is released, a permission is given to the permission request 66 from

20 the merging lane. After blocking for the permission request 66 is released, a permission
is given to the permission request 63 from the straight lane. In the meantime, if any
permission request 67 from the merging lane is received, such a permission request is
suspended, and a priority is given to the permission request 64 from the straight lane.
[0025]

25 In the algorithm of processing, a priority is given to the permission request from
the lane where a permission has already been given to the previous permission request.

In this manner, since permissions are given successively to permission requests from the




* 25In the algorithmof processing, a priority is given to the

pern ssion request fromthe | ane where a pernission has already been
given to the previous permssion request. In this manner, since

perm ssions are given successively to per m ssion requests fromthe
-14- sanme | ane, the overhead traveli n& vehicles 14 can travel nore

ef fi ci ent kamsd land, lie: dvethedd tngyehngeechBles 14Q@E2 frhvel MmoldefTiciviiycin Ry tilockinye
foll ow ng advantages are obtained. 5(1) Since the sizes of the

bl ocki ng ared8. 20, 30 are mnim zed, the nunber of overhead traveling
vehi cl es 14 that can pass through the bl ocking areas 20, 30 per unit
time is i¥26hsed, and inprovenent in the transportation efficiency

i s achieved. (2) In the straight segnent, since interference is
avoi ded usi ng Intthe embadiment the follewinesidansages are obtansdssi ng i s
simplified. 10(3) In the inter-vehicle distance control area such as
the Aurve segnnsince g sigevelthe blgckingaeen?0, dheremyieimizadgiha gumbertdfon,
reports of positions of .overhead traveling vehicles to the controller
are int er e¥pheed tﬂayel'@s YRRiRRE M Fhé‘i"Paf‘@a*isrﬂ’iP ¢ blogldiag a5pa?; PR per upttance
control. In the sys in conparison with the_case of dotlng

di rect COHWEHIBQF%/SG aﬁgf‘ﬂg@ﬁe‘? iy the trapsportation pfftciensy wpc Et’ﬁﬁirrunl cation

traffic of th 50 15is red th
secti on, bl ocE@hﬁl sr»%@ﬁs%ienﬁfsaw@fwwsf S¥eHiPd ik B gL dsance

over head Eernav ] lgesm cl es lghﬁt enter the nmerging section fromthe
sane | ane " erefSFE s RS BREead travel i ng vehi cles can travel

throggh the e BZH]tge ?n%&”eﬁﬁle@!t%ﬁg cfnx{tr%'l?rg ch as escrlhovlélsd bcﬁnt Bgt ed that

t he over head t cle Fapor 03| o the

gr ound Coasb]grging%saﬂoa, anareﬂe ﬁggp,g%e&mqrf&m&eaf pnaumdo? o9Ethdad thhviille

inter-vehic i stance cont ar eas
vehicles to the controller are intercepted by communication to implement inter-vehicle .

distance control. In the system, in comparison with the case of adopting direct
communication between the traveling vehicles 14, communication traffic of the LAN 50
158 is reduced. |
(4) In the merging section, blocking permissions are given preferentially to the
overhead traveling vehicles that enter the merging section from the same lane. Therefore,
the overhead traveling vehicles can travel through the merging section more efficiently.
It should be noted that the overhead traveling vehicle 14 reports its own position

20 to the ground controller 12, and such a report may be made only in the inter-vehicle

distance control areas 21, 31.




"-15- WHAT IS CLAIMED | S: 1. Asystemfor a plurality of
traveling vehicles traveling along a travel route including a

di vergi ng section and a nergi ng section under control of a controller
on a 5ground; the traveling Vehlféfa havi ng neans for

recogni zing a position of own traveling vehicle, and nmeans for

obt ai ni ng VAHAGIBtGIAMED Bhot her travel i ng vehicle by comunication; a
certain area of the travel route, including a diverging section and a
mer gi ng 10section being designated as a bl ocking area, an area

i ncluding the blocking area, and |arger than the blocking area being
desi gnat ed as anAisyitem faratilgpldy of traefing velueles oivelingalongmigavel route
velocity control of the traveling vehicle in the inter-vehicle

di st ance déhiding a divergingSeciigniapdhi BREREY RN Wdesoriral ofg captroller on a

i nter-vehicle distance between the traveling 15vehicles based on the
posi t3 on &fFO4e ot her traveling vehicle obtained by communication and
the recogni zed position of the own traveling.vehicle, the traveling
vehi cl e bei ng El%ﬁfai"ﬁlmge"(? {6 haxingm OpfeSREfising & pasitianqf ovngpaveling g 5
perm ssion fromthe coptroller. . . The . traveli vehi cl e
syst em acdSPPrRdrany ﬁﬁ'f{“‘"tgr?ep‘{s‘r”&%f?’}?g“e\f/é‘ﬁYe@P% verifie ﬁgr

20i ncluding_a di stance sensor for detecting a distance to a traveling

. unication . . .
vehi cl e af8R0U8F*{%e own traveling vehicle, velocity control of the

e angaEgEey . y K
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ot her traveling Vv e obtaine y conmunication. section
the contr @Jré&&héaﬁh@aoaeag A6 &k §QidRERY hdlsh RRFTERSE BRBINEOEonGDE drt; | Nt O
the nerging section, preterentially to traveling vehicles comng from
a sane di pgetion regardless of an arrival order of the request, for
allowing the traveling vehicles conming fromthe sane direction to

successi vel y epledityl doatrbRiTtheteavela veiltle id the inter-vehicle distance control area

L)

being implemented by determining an inter-vehicle distance between the traveling
15 vehicles based on the position of the other traveling vehicle obtained by communication
and the recognized position of the own traveling vehicle, the traveling vehicle being

configured to enter the blocking area after obtaining a permission from the controller.

2. The traveling vehicle system according to claim 1, the traveling vehicle further
20 including a distance sensor for detecting a distance to a traveling vehicle ahead of the
own traveling vehicle, velocity control of the traveling vehicle in a travel route other than
the inter-vehicle distance control area being implemented based on a distance determined
by the distance sensor instead of the position of the other traveling vehicle obtained by
communication.
25
3. The traveling vehicle system according to claim 1, the traveling vehicle being

configured to request a permission from the controller before entry into the merging




" 4. The traveling vehicle systemaccording to claim2, marks being
provi ded along the travel route and the nmeans for recognizing the
position of the own traveling vehicle reading the marks to recogni ze
the position of the own traveling vehiﬁie; the traveling
vehi cl e further including comrunicatiorr neans for transmitting the
10posi t i ORed@fon] the cantdlbr iR donfigucedioqrevidepdrBsioaior elthyeintodhe inbiging
ground; and the nmeans for obtaining the position of the other
t ravel i ng sy@fshcpreferentisilyae plavelpg vehivlentaaing Gomof satedirkctibnsegasdiess nf 10
the controller on the ground to obtain the position of the other

t ravel i ng aval eider oftherequiest, fanallbwinghe todvelingg vehitlds womingrfeonethesgme
vehicle systemfor a plurality of traveling vehicles traveling al ong
a travel rnoettenitoslagelsivglyanei themgrgige sesbon.on and a nergi ng section
under control of a controller on a ground, the nmethod conprising the
st epsb of : designating a certain area of the travel route,
including a diverging section and a nerging section as_a bl ocki ng
area, 20desi gnét Thfrayaling eehicleyptanaseprding toeieiand, mprisrheing mﬁ‘ddqdaalw
than the bl ocking area as an inter- vehlcle di,stance contr? %

al | owi ng ttlwetr%vpbf\saeﬁaﬁg theepans ©r fsopnzgEihepogtien pitae pya yrayeling a’?}ée ®t he
travel ing vehlc e ﬁiglng a di stance, se or for etec&ggg a di stance

to a trav&tadygt E‘“&F&%‘H‘e&ewwf‘t" ePRdrayeRedeiCereans for

recogn ng a t I hi cl d 25 f
bt aining 3 po eft'raa%}%%fvgﬁﬁﬁ}ﬁ% i e o %ﬁﬂ%éfm? PR

allo ng the.tr i nt r vehi cl e‘?ﬁl&ance control
e

ar ea d@PEPH %ﬁ%hﬁg HF‘ée m%g 50 tglfg Sr PerngeH travel ing
vehi cl es from Itheqmggg %‘01:1' Qtamﬁ)r{g t{l?]ég 1t10r11kb?tl%tclrI trta.{; IV{L,IQ FY@EUCE}J‘:

obt ai ned by cormuni ca recog - zed pos on 0

tr avel | ng ol Gefid b SR Mol ) &9&:@{1 RO AL fifnd SRR HLBNELA o,

vehi cl e for avol di ng |nter rence e ot trave I ng v

al | owi ng Bpgmgﬁ 1Y 6hiend V&gﬂgle to request a permnmission fromthe
control |l er before ent%y Into the bl ocking area, and allow ng the

traveling vehicle to enter the bl ocking area

15 5. A travel control method in a traveling vehicle system for a plurality of traveling
vehicles traveling along a travel route including a diverging section and a merging
section under control of a controller on a ground, the method comprising the steps of:

designating a certain area of the travel route, including a diverging section and a
merging section as a blocking area,

20 designating an area including the blocking area, and larger than the blocking area
as an inter-vehicle distance control area;

allowing the traveling vehicle to travel along the travel route, the traveling vehicle
having a distance sensor for detecting a distance to a traveling vehicle ahead of own
traveling vehicle, means for recognizing a position of the own traveling vehicle, and

25 means for obtaining a position of another traveling vehicle by communication,

allowing the traveling vehicle in the inter-vehicle distance control area to

determine an inter-vehicle distance between the traveling vehicles from the position of




“after obtaining the requested perm ssion; and al l owi ng the

traveling vehicle in a travel route other than the inter-vehicle

di stance control area to inplenent velocity control of the own

traveling vehicle based on the distanc% determ ned by the distance

sensor for avoiding interference wi t h" e other 1 Otravel i ng vehicle.
the other traveling vehicle obtained by communication and the recognized position of the

own traveling vehicle to implement velocity control of the own traveling vehicle for
avoiding interference with the other traveling vehicle;

allowing the traveling vehicle to request a permission from the controller before

5 entry into the blocking area, and allowing the traveling vehicle to enter the blocking area

after obtaining the requested permission; and

allowing the traveling vehicle in a travel route other than the inter-vehicle
distance control area to implement velocity control of the own traveling vehicle based on
the distance determined by the distance sensor for avoiding interference with the other

10 traveling vehicle.




