; €3e0-zz{~\ 6T&WD 021 33498 PCT/JPO 1 /09048 DESCRI PTI ON AUTOVATED GUI DED
VEHI CLE, OPERATI ON CONTROL SYSTEM AND METHOD FOR THE SAME, AND AUTOMOTI VE@?/
VEHI CLE 5_FI ELD THE | NVENTI ON The present invention rel

plurali tyw&(gbdfs’g:rrat ed guided 10 15 20 vehicles or aut omoth %&zﬁv}é@"& es tha
have the function of self running, and an operation control system and

met hod for thed®%ehicles. In particular, the present invention relates to

a technol o for itting informati on between a plurality of autonated
gui ded vehiﬁ Wﬂm@w r control units, as well as am)ng u ' of

g0 e e O et o AU
running control of an automated guided vehicle used for an aut.pgmf.ed gui ded
vehicl e system which is intended to be automati zed and | aborsavi ng,

general |y enploys a guidance system by fixed routes w thout tracks, which

|5, advant agegymdi TN RITISRS YEHICH GPERIGITRNY CONERAL s«z@mgwmnar e

det erm ned by "gui Ii nés, fox exangl e guldance tapes attache

floor of an unman t vehicl e
runs autonmati cal l &@%ﬁ@ﬁﬁ%ﬁ%ﬁéﬁﬁ:%@@@ﬁf@m‘?@.@f@@gm dance

i nes el E?Ct romagnetically or by neans of an optical systemusing a line
detecti o® sensor. Such guidance lines are generally formed as continuous or
circular running routes and designed such that 1 WO 02/ 3398

PCT/ JPO1/ OQOEEIgE@FT&iEdN\EENTEMgng pat hs and chargi ng areas are provided
at several places along the route. At appropriate positions outside and

al ong the circul arTigupeasatinventidvpn wlales takiglurdityvsialutsiatédgsidade
positioned for |oading and unloading articles to be transported, and

chargi ng st ajdi3é18s 8F ﬁuﬁﬁﬁbﬁﬂr@ﬂ@ﬂmﬁs'tﬁﬁt d8vé fBe SdEidntéf déﬂ‘l*hnrﬁﬂgtzhﬁl gRre, a
plurality of automated guided vehicles are positioned on

operat | on calyBinsapap %##%f 1’@%‘%;‘*% SR AR ﬁZ?né’ dihise Hetory
10 dat 2 Whd PRESTvAVEBRORIF RN R b el B a&?%eﬁﬁ“@ftﬁrl% e " "

operation

between a plurality of automated guided vehicles and their control units, as

well as among a plurality of automated guided vehicles.

BACKGROUND OF THE INVENTION

15 Conventionally, running control of an automated guided vehicle used
for an automated guided vehicle system, which is intended to be automatized
and laborsaving, generally employs a guidance system by fixed routes
without tracks, which is advantageous in view of the cost and technology.
Such fixed routes are determined by guidance lines, for example guidance

20 tapes attached on the floor of an unmanned warehouse or a factory. An
automated guided vehicle runs automatically along the guidance lines while
detecting the guidance lines electromagnetically or by means of an optical
system using a line detection sensor. Such guidance lines are generally

formed as continuous or circular running routes and designed such that



control unit by radio, these autonmated gui ded vehicles start running based
on a start instruction to conduct an instructed transport or work order.

Now, the Jonal systemof transmtting information Q,%tr ;
operati onwgg% r%)‘}s unit and the automated gui ded vehicle is a‘/ﬁ’gﬂofoﬁe

comuni cation systemin which the control part of the operation control
unit is connected to a radio with a cable conformable to RS232C, the
control part of the automated gui ded vehicle also is connected to a radio
with a cable_conformable to RS232C, and the radi os comuni cate with each
other, for &herptiscuilirnhninegmthsding chaseglng quops ag pepaded ainsevyenadpjaceshe
control part 20 of the operation control unit transmtted a command to the
radi o wi th sdongtheromteni Aatippropia@tetjositRER3ACstlebd el along thheircadio of the
operation control unit transmtted the command by radio with the SS radio

system to t hgiAaskeliRds, bNAusaliQ SFtvestkaitheiehs a@él'gséiﬁon@@%ﬂlbuaingtmcont rol

part of the autonated guided vehicle received the conmand fromthe
operation c - Unj L. Wit ) 3 . . . .

peT! P01 1000 HoRtinRistiole ke rpdfpditod didinareing statigps are ppsitiphed, o oy
i nformati onﬁéggi nd, sia} us) i s passed between an operation control unit
and an afto %i%‘i%‘ Yt e and the contents of processing in a
conventional transport start processing. 5 First, when_a _running data

downl oad (D/'L) redlrutheymorpe giplpradityof antematedkauiger yehiclenmnra rosigoned
operation control unit, the operation control unit wites running data and
addi ti onal iof thephdvermentiahed gtislasce diamespoWhema bramsperioreguasidisf given
transmits the running data to the automated gui ded vehicle. To confirm

recei pt of tyaead opurationdaherol Ut Boioreicesrythisd edmpaityetiat eneeis factory
runni ng data transm ssion acknow edgnent to the operation control unit.

Upon 1 ecei viggiitdils sitPr3A0Siatioh R &1BLA oA ORI OL (AN, d1edh rufitg LS the

additional information to the autonated gui vehicle. To confirmreceipt

of the dit e ' ' i tional

i nfor mafl :60n 4&%?#59 r@?gﬁ%éggﬁg%i\%ﬁé@{gon%ﬁ% !flggéj%‘é?%%&% gt |(%ﬁq§82’ ?gﬂ?@s unit.
Thus, the running data ang the addition information are transmtted to

t he aut omat é@n&mqa@at G%H’i‘ e nesE aeﬁ%epaﬁegwﬁéﬁazgﬁ&%eﬁw BRIt PASERPL a
start instruction to the automated gui ded vehicle after confirmng that the
aut omat ed gu gadt irgiraction © eongdagt ap instanetedtsansnort pnwpokosdes. pt of the
start instruction, the automated gui ded vehicle sends a start instruction

acknowl edgnent t o Niwe, ideeoatventionalintystdm wfi ittarsnaitsing ihformativnisgpgtweha
aut omat ed gui ded vehicle runs fromthe present position to an instructed

| oadi ng st atihopeRatitn esmiry]l Ghittahd thRCAItY AR tEdD gaidddciehitle iHa transported in
the | oading station, transports this article to be transported to an

instructigd communication system in which the control part of the operation control unit

is connected to a radio with a cable conformable to RS232C, the control part
of the automated guided vehicle also is connected to a radio with a cable
conformable to RS232C, and the radios communicate with each other, for
example, with a SS radio system (spread spectrum system). The control part
20 of the operation control unit transmitted a command to the radio with serial
communication via the RS232C cable, and the radio of the operation control
unit transmitted the command by radio with the SS radio system to the radio
of the automated guided vehicle, and thus, the control part of the automated

guided vehicle received the command from the operation control unit with



3 WD 02/ 33498 PCT/JP01/ 09048 unl oading station, and supplies the article
to the station concerned. Thereafter, the automated guided vehicle sends a
transport“ﬁ?ﬁyig g on notice to the operatlon control unit, (Hhﬁﬁ

conpl eti ng esignated transport. Next, it will be explal as %o how
an automated gui ded vehicle is 5 control I ed when entering an area where

gui dance lines are nerged. FIG 12 shows how information is passed between
an operation control unit and an automated gui ded vehicle and contents of
processing in a conventional nergi control processing. Wien an automat ed
gui ded vehi etmal comemamicagianyiarthe R&@Z@gaﬁsea of 10 gui dance lines, first,
t he autonmat ed gui ded vehicle sends a start all owance request to an

operation control Fi 11 shibws hoacifyimgtibhi(@nimesdgsiatiifes gpesal bevezant r ol
unit confirns whether there is any other automated gui ded vehicle in the

. requested t%hﬁ@%réﬁ@r@c$19trr013ﬁﬁﬁrdrﬂﬂa1?hﬁ%mh&ﬂ"%ﬁlﬁ@d %um%ﬁﬁ tﬂyklz%ﬂfva yehicle

that issued t start allowance request ere is no ot |cI e,

t he operati i art.allowance to the

aut onmat ed g(élPB %%ﬁééﬁ%&a\{mﬁghﬁﬁﬁxs E%‘%a&rpr%)ﬁeéssgé%e where there is an
automate gui ded ygehic in the.requested targ rea f nt i ng ot her

t han the aut omat eﬁ‘ Eﬁnmnﬁlggﬁﬁgﬁ dpg’glif@(ﬁl @Ijﬁ‘ﬁﬁs T8 equest ,

t he operation control uniit waits until the other autonat ed gui ded vehicle
exits 20 theutematest gwidedvgbiclateaniperatipeeonigol umisthetapezatiom gentrpk

aut omat ed gui ded vehicle that issued the start request will occupy the area
concer ned, amit weitelsrumisingrdataldmiaddiéional irtfermationatiaded)to dechnsportc! e.
However, in the conventional information transn ssion system the anmount of

comuni cat i ke ewitisly dridBreiSasemlts th Rnhind @4 ® thetaRbmiaké® gdidedWV O
0213398 PCT/JP01/09048 until an instruction for operation was given to an

aut ot ed Owieth YO o] BRLEIGILE Huthy B, e WilRnBid ARgph e of i he

aut omat ed gui de trans capabi e aut omat ed

gui ded hi ¢l s reduced dis eousl| For, xanp n the,.case of
Phe contnt 8 ﬁ&ﬂ“a %e&%f%lamn@n@%ﬁz Pefadedottjo FERER {fdaﬂgen?% AR o o
was 9.6 Kbps, fll t ook about 3secondstoé1ansmt runnin tgfromthe
oper ation CSWP‘FS uptti ¢ Unen ¥ecelying Hals dnessgradhemeration soratrabupit they second
for transm ssion of a start instruction, so that a total of about 3.5
seconds was trapmitethe Tdditishal efoamagioni teghe iawsomatabgaidedivedide.sBonds was
necessary fromthe tine a transport is conpleted until

confirm receipt of the additional data, the automated guided vehicle sends an

additional information transmission acknowledgment to the operation control
15  unit.

Thus, the running data and the additional information are
transmitted to the automated guided vehicle, so that the operation control
unit sends a start instruction to the automated guided vehicle after
confirming that the automated guided vehicle is ready to start. To confirm

20 receipt of the start instruction, the automated guided vehicle sends a start
instruction acknowledgment to the operation control unit and starts running,
The automated guided vehicle runs from the present position to an instructed
loading station in an empty state, receives an article to be transported in the

loading station, transports this article to be transported to an instructed



the next transport starts. Furthernore, for the operation control unit to
access status data such as in trouble, in transport, in transfer, stopping,
char gi ng, nual operation and standby stored in th [ t he
autonated“gggﬁéﬁHSehicle 15 and to update the content theﬁgﬂﬁﬂggﬁw t ake
0.5 second per vehicle. When there are, for exanple, 20 units of autonated
gui ded vehicles, it wuld take about 0.5 x 20 = 10 seconds. Furthernore,

t he automat ed gui ded vehicle runs fromthe tine 20 units of automated

gui ded vehicles intend to enter a designated area until a 20 start

al | onance i sigpadimgatationased agepligssthernnsicle tif the stationcone@nede x 0.66 =
6.6 mby setting the speed of the automated guided vehicle to be 40 m/

m nut e. TherBicreaftef ahe citomatédguidetlvetikile gendma kxinsportaeomhpletiohlricgticons
bet ween the autonated gui ded vehicles, it was necessary either to provide a

confirmatio | : } i nfirmb5
0 0513500 tBLEF DRBHRIn Bntr SRR XL edinflot il ?‘%%%@F%g{hﬁﬁg? il

entering the desigpat,ed ar or;.to sto he aut t i de ehi cle every
Crre. at Cthe.ent r ancetioft PHEBaeSahtehe B hAF 3 LSRRIt BidTEreiRtefs

all owed to enter usﬁa to send a start .instruction, Therefore, there was a
probl em &f 198&rqlledayhen gntrying ayarea where spilance Lwes aze mekgely space of
the confirmation section, and there was also a problemof loss jn tine

si nce the aut omat dlGuiZighpwehow iebraasiopad passehbetavaenait epeasion ti me even
if there was no other automated gui ded vehicle in the designated area.

Mor eover, whentitdemipand bincutonrated guideid vdlhn ele antlaconeatts of ipro@esih® ina une

of data such as nmanipul ation records and operating records stored in the

aut omat ed guoRQENHERAICIer iRl BRBlY Préceddink! oubl es with the aut omated gui ded
vehicle, it takes a long time for communi cation, so that the waiting tinme

of the autonated O, vehi I d . 1@{'5'5] - er | ¢ on
of the transport capggﬁr} ?gt.o% GE%&?‘%‘%??T%}I& I gé}})drsgugretntq?)} ?g?%?&?é ?ﬁéeaaéfesul t
of the ove-nentioned tro e analysis to the,automated guided vehicle, a
bui |t <1 HeRow BRARH LR Jhab e st tot et Bed Vortilh PR Mt 2Rt cont r o
software is stored needed to be ex(ghan ed.. In this case, the exchange
was carri ed ¥sguesttoan gperagiongontrol jaybr (Upeik recedHng HhbiRessreguiiied
vehicle, so that it required 20 a st OE time for the automated guided
vehi cl es andrgrstionspitio) unimsafiems whethey thekecis anyothepdutamated gwrdedhad t o
be stopped di sadvant ageously. In addition, another problemof the
convent i onalvehiéleringahé @dquested target area for entering other than the automated
guided vehicle that issued the start allowance request. If there is no other
15  vehicle, the operation control unit immediately sends a start allowance to the
automated guided vehicle. On the other hand, in the case where there is an
automated guided vehicle in the requested target area for entering other than
the automated guided vehicle that issued the start allowance request, the
operation control unit waits until the other automated guided vehicle exits
20 the requested target area for entering, then stores that the automated guided
vehicle that issued the start request will occupy the area concerned, and
sends a start allowance to the automated guided vehicle.

However, in the conventional information transmission system, the

amount of communication per unit time was small, and it took a lot of time



transm ssion systemwas that processing (conmunication process) for radio
comuni cati on was needed. Communi cation protocols had to be determ ned 6
W O 02/ 33&,%&}%}3%'54;\1 P01/ 09048 for respective comunication gaigpoiRodshat
every tine the type of conmunication data increased, the comunication
protocol s needed to be revised. Furthernore, comruni cation processes are
required for both the 5 operation control unit and the automated gui ded
vehicle, and thus, it is necessary to make an investnent in the devel opnment
of software for each. Furthernore, fox achieving higher comunication

ef fici ency, unkid aptingerugtiendeyjepaiiatignswds giaen to an awemaied suided yelielesses
had to be changed to a polling system of high-speed processing, a nutual
conpeti ti ve There emsalscatwaitingytihe mndhetside 6f the, awtbinztted gaadbdardlngepss| y
led to a nore conplicated structure. Mreover, when the content of

conmmuni cat i gRat thel t2aRSpGH @agmﬁty BELIROFTIYM £RH I RAIRT PEIER| waaPsHdded
communi cati on process need to be nodified or added. 15 SUWARY OF THE

| NVENTI ON | ty:d i of the present invention to solve the
above-nenti gﬁ%@"%ﬁ%&e{ﬁgbby providing an operation control system and

met hod ip which t wai ti A of an.automat ed gui ded vehicle is
substantPal Ty ol | densnatels) ibohE i o i onyeufon PG uPRR o b s el on
time for various information, the transport efficiency of an automated

gui ded vehi REE, aedatatsansmissisy xate veps e &lurs, apit taok akowt 3spgonds
production lines as a whole are inproved, and the flexibility related to an
aut omat ed guo theathswsh roheirgdatanfrapahatdpenatiom tomiroLmmit to $he aptauated Anot her
object is to provide such an automated gui ded 7 VWO 02/ 3398

PCT/ JP01/ 09@4detevdlitle atalkdutalb eseindvier tehisbhiesioh@facdthe@stiftion, so
above-nenti oned objects, an automated gui ded vehicle of the present

I nvention i gh3f1a 360 GRhBSuIS 5L YR WES Bedibed O PG LEdHE, &v&aﬁﬁﬁg%ﬁé off

articles or other work runni ng a desi ghated running route, and the

passl noty n?é*?ﬁﬁ??%ﬁg%h?;%@%'n#?%aiﬁ%ﬁ N e e

area network or wth another automated guided vehicle, a nenmory part for
storing at [‘BaQYEX REYH BATHr om t he external device or fromthe another

aut omat ed gui ded vehicle and information rel ated to the automated
Furthermore, for the operation control unit to access status data such

as in trouble, in transport, in transfer, stopping, charging, under manual
operation and standby stored in the memory of the automated guided vehicle
15 and to update the content thereof could take 0.5 second per vehicle. When
there are, for example, 20 units of automated guided vehicles, it would take
about 0.5 X 20 = 10 seconds.
Furthermore, the automated guided vehicle runs from the time 20
units of automated guided vehicles intend to enter a designated area until a
20 start allowance is given at an average distance L of L= 20 X 0.5 sec X 0.66 =
6.6 m by setting the speed of the automated guided vehicle to be 40 m /
minute. Therefore, for conducting a blocking control to avoid collisions
between the automated guided vehicles, it was necessary either to provide a

confirmation section of at least about 6.6 m for communication to confirm



10 guided vehicle by itself, and a control part for controlling the
wireless | ocal area network adapter and the nenory part. According to this
conf i gur at, arge volume of information can be transm i gh
speed bet \S\ﬂe(gﬁz/%’ﬁ%d external device and the automated gui de?é\/%ﬁ{ayﬁ;emgr anong
t he automat ed gui ded vehicles via the wireless |ocal 15 area network
(wreless LAN, so that the transport capability of the automated gui ded
vehicl e can be inproved. It is preferable that the automated gui ded vehicle
of the present invention refers to and tinely obtains infornmation needed
for runni ng whether ihis adlewed tgenteadustdinforecentahingtthie dlesianaded area, s to
external device or in another 20 automated gui ded vehicle, by itself via

" the wirel essstopthb amtedatal guided adhpdeevertimehatthe entiageadthe ol i s
conducted by itself based on the obtained information. In this case, the

. information gagsefdeliofres 6 BbBrh RAAEES it 4 RMIoRB ARl tbNEN §316 Bhd HRMMY
routes, information on start instructions for 8 WO 112/ 3398 PCT/ JPOL

/09048 auto r%%gxgxcgigh?e%‘é?&o% therdwhS aeﬂlloé}én& gi} R sggﬁ 1580, })gcg&uc%ﬁrg%yr &l

aut omat ed gui icles fromentering*a desi runn ar ea,
information on.transport requests.f,or t ayt omat ed gui vehi cl and
unni ng. fout @ RS aralnEapar o P b retonaAgd PRt RE Boent
running route to 5 another running_ route. It _is preferable that the nmenory
part stores Pigbdemwdiless indimpesinnedheputpasited gnided vhaelos stapped mdthen

i ndicating the present status such as in transport, standby etc., so that

t he ext er nal emleahceevefyaims evhe nethere weast iveothier avdematat gindedeoahide wor k
adapter and determ nes an automated guided 1.0 vehicle to which a transport

request is othepddsigndted drbg. aut omated gui ded vehicle obtains area entry
information via the wireless |ocal area network adapter, as information

needed for runni navickBR AUk RERYEdoBARM Ml it A4 fRealetdigs there is

any ot her autonated gui e In a designated area other than itself
based o he obt ai ned ea entry l.nformation nd_det erm n whet her to
entor tnd dext GOl Syt SBaRRbPHEOF EERNL B BRErRETRERE SO AR
time, in the case where th ut.amat ed guj ded yvehicle confirns that there is
no ot her aut Bt SemATeR @ deshTeliglei At pRelvaiegHates LA tg At REA |t sl ,
and also in the case where the autonmated gui ded vehicle obtajns 20 area
entry st andbguideflyiehigle.of takes a lang Hwedor Remannigationmohasthe Waitivgi gnat ed
area, which is stored in the external device or in another
time of the automated guided vehicle increased, which led to the deterioration
of the transport capability.
15 Furthermore, in order to reflect the result of the above-mentioned
trouble analysis to the automated guided vehicle, a built-in ROM of the
automated guided vehicle in which the transport control software is stored
needed to be exchanged. In this case, the ROM exchange was carried out by
stopping the transport for each automated guided vehicle, so that it required
20  astop time for the automated guided vehicles and also work by manpower,
during which the production line had to be stopped disadvantageously.
In addition, another problem of the conventional information

transmission system was that processing (communication process) for radio

communication was needed. Communication protocols had to be determined



aut omat ed gui ded vehicle, when it is confirned that there is no other

aut omat ed gui ded vehicle other than itself with a higher priority based on
the obtained area entry standby information, it is prefer he
aut omat edwémm\ﬂ% 02/ 3398 PCT/JP01 /09048 gui ded vehicle ﬁ@é@%ﬁ}e area
entry information, which is stored in the external device or in another
aut omat ed gui ded vehicle, by adding its own identification information
thereto, enters the designated area and occupies the designated area. 5
According to this configuration, it is no |onger necessary to provide a
confi r mat i odosesspechivetommunestiomtata, s6 tBateydry tithe thasgpodf t ravel at 40
m m nute) for comrunication to confirmwhether it is allowed to enter just

bef ore ent ercoftgntifiRationidinaincteasah the koten ghieRtibh pratocolxaiceded b Yed
vehicle every time at the entrance of the designated area to confirm

. Whether it igyik@gallowed to enter. Therefore, it is not necessary to
provide a confirmation section, and the area productivity also is inproved

since there is nowe to provide extra space therefor. Euyrthe re, since
onaut onat ed gut aEiToEsEReS. BB HEEAaR BREEE e qethir et BRbiC, of "he
merging area, the waiting time of the autopmated guided vehicle can be
shortened siogATaQemeentyol unit and theautpmaterd gridedivednielacind thugt isnpr oved.

On the other hand, in the case where the automated gui ded vehicle confirns
t hat there inecessaaytometleday investimenhintlze devalopmdnt ofjsoftwaresforaach.her t han
itself, it is preferable that the automated gui ded vehicle updates the area

entry standby i nf Glurehérmorelfir axhidving highe @nimnyunidagioaaffiolenty)ehe0
designated area, which is stored in the external device or in another

aut onat ed guARduieiidalr@ingdofafstic Br b&ﬁnﬂ!ﬁchﬁ&@?%ée@ﬁéé RAd b bOERRN D and
priority thereto and waits to enter upstream of the designated area:

Vor eover .t g oAl ARG AL ARV Gl GoRLET A ABbkehACkas dit ection means

for detecting ano I'sti'nction ans on a nning path 10

VWO 0213398 PCT/JP01 /09048 | ocated.at a.position befor n,entrance of the
desi gnatba PEHMSRRAHCRGYtem OF L LkE. whidh shdvaneesmiay 110 B HPre: oppi ng
before the entrance, and the automated gui ded vehicle obtains area entry

i nf or mat i on capxdiogtsd &rPgeng based on a detection of the distinction

means by the detection neans.
Moreover, when the content of communication is to be changed, the

communication protocols and the communication process need to be modified
or added.
15
SUMMARY OF THE INVENTION
It is an object of the present invention to solve the above-mentioned
problems by providing an operation control system and method in which the
waiting time of an automated guided vehicle is substantially eliminated by
20  significantly shortening the communication time for various information, the
transport efficiency of an automated guided vehicle as well as the operating
rate of work stations and production lines as a whole are improved, and the
flexibility related to an automated guided vehicle and an operation control

unit is improved. Another object is to provide such an automated guided



5 In the case where the automated gui ded vehicle tinmely obtains running
route change data for instructing a route change fromthe present running
route to qp%ghmrunnlng route by itself via the wireless J.

network a er, as information needed for running, it is pre erab e t hat

t he autonated gui ded vehicle runs by changing its running route to the 10
instructed running route based on the obtained running route change data.
According to the above-nentioned configuration, the transport efficiency of
the automated guided vehicle can be inproved by obtaining fromthe external
devi ce not wehiele aed anfartreotiye vebidded for the present transport but al so
the information needed for the following transport at a timng 15

‘ correspondi ng to [Toachisvetthandbpos-imeititines. obfeuts, et automated guddet edleickbl e
that the automated gui ded vehicle of the present invention enables the

_ updating of of Eli’é‘%fé%@ht HRENtRN i8 At él%ﬁla%&rgﬁﬂiéd“vé}ﬁéle%f@dﬂd@&&ig Pr
rewiting data through renote processing via the |local area network by the

external deyj Oa;ﬂé‘sp cﬁa{}tfcms or" g wollk 2 ?r%%‘?ﬁ‘ﬁ?g %ﬂ ggx%‘ﬂ? Or{é‘%ﬁh% x‘oﬁﬁi udes a

mel ody repro evice for repro e ‘menory

art t he o t ed bles.r i n t sic data
gs appro%rl é’f‘él aﬁ%‘ﬁﬁ‘c@d &%@%Pﬁ udes;a prze P?ﬁ: g? ‘?‘FSYV\RB kI by the
ext ernal device. WO 02/ 33- L98

PCT/ JPOL 109@dapmcf@r orexing anformagismmes radie maHe an externgd davice sonpectethso case
where the ROMin which the built-in software of the automated gui ded
vehi cl e i s sheladl area hetwdtki ar withamohkéoaytodattad enidedavehiskepa agdemery
exchanged, it is no | onger necessary as in the past to exchange the ROM or

the 1 C by stpappiordtérihd et léa0 ki tidh fasthaukeamiad degicededromeithel e. By
updating the transport control software or rewiting the nelody data of all

the automat g %o%ﬂrdﬁ%oﬁfﬁb& lofifddd R El@earﬁl)&tn?(f( &?Yélﬁ?ed {PtheSRTHRed 2

net wor k conput er stop tine an t he wor of the automated gul ded

e ‘shor Hine 8 ETHRRRY fEeth n??ﬁ'{ﬂ%%?”f%%ﬂ?%f AR ARe LSRRG o: on

line as a whol e can@ﬁq qﬁ;@@oveg. Furthernore, in the autonmated guided

vehi cl e of t3%ed BeB¥eLE 2 Repg ! ell’@emgubp%‘fterabl e that the information on
start instructions or other nessages passed with the external device or

wi th anot her auton?@t@tdlgglit@iéms\cenggueatamlad@ege welumesef indormatedreeabef r om

an identification nunber of the 15 external device or of the another

aut omat ed guraienitthl af kighrapead heswee eind ettecnsl deviceusmivd the Antomatiedg t o t he
above-nentioned configuration, the processing of any error nessage from

anot her net Wox fle & 6L, ambhg bhé autsnaRAtAHdéD vERRIY vig kRS Witdlesd loadlea
networ k but does not contribute to the operation control, 20 or fromthe

aut omat g gy 88 dUFHHCEFirERBs PAND 8 8 8%re transport capability of the
automated guided vehicle can be improved.

It is preferable that the automated guided vehicle of the present
invention refers to and timely obtains information needed for running of the
automated guided vehicle, which is stored in the external device or in another

20 automated guided vehicle, by itself via the wireless local area network
adapter, and that running control is conducted by itself based on the obtained
information.

In this case, the information needed for running includes running

data indicating running routes, information on start instructions for



To achi eve the above-nenti oned object, an autonotive vehicle of the present
invention is an autonotive vehicle with the function of self running, and
the autonotive vehicle includes a wireless | ocal area netpyeyjpopdsus er for
. AN/ . . .

passing "W 0¥ on by radio with an external device connected to the |ocal
12 WO 02/ 3398 PCT/ JP01/ 09048 area network or with another autonotive
vehicle, a nenory part for storing at |east information fromthe external
device or from anot her autonotive vehicle and information related to the

ocal ar oa HBtBHEdfrbroRRlrey AECHEASy jRBvngl B GRRiHRnely Fgofifped © °°°

configuration,_ a Iargie yol unme of |nformat|on can be trangmtted at high
speed bet we8Hidedevebicles from gatering adgsignat %iﬁ%pg@ee%nf@meat&n @fong t he
autonotive vehicles via the wireless LAN, so that the running ability of
t he aut onot txemspetti reqaestarfobthd aptomvatdd gilded velsicle; ahd rabning tattet he
autonotive vehicle of the present invention refers to and tinely obtains

i nf or mat i oncheggedatadfor indtRudting®h rblite cirpRtoMehy§iresdrit, rudihind rivtestoor ed
in the external device or in the another automated guided vehicle, by

itself via LRgiden Qgﬁﬁyaﬁgl area network adapter, and that running
control 1s conducted by itself based on the obtai ned |nformat| on. 15

According to thisqcanfi e run e m)tl ve
vehi cl e can be | 18\%8%393%6?@13 ﬁﬁggeﬁ%?&&%} F(ng #Ob?lr%% feded for
the present runm ng but al so the mformatlH% neegﬁd for the foll ow ng

runni ng at RTeSeRt B g%’é’ﬁ‘&%@ﬁéﬁ “ﬁortn@)atil?%l atipg %Br"ssleé}ﬁ geatpp @Hﬁ‘l‘i‘é
external device. To achieve the above-nentioned object, an operation
control sysietraaEpeLs s@ancﬁmetnatseah@lﬁwtemlde@m@frefme thexetenia thayent i on

is an operation control systemfor an automated gui ded vehicle including an
aut onat ed gwidddss/lebalcdreafmetwoek ddapiergral detanaposst ahutomhatedesided ot her
work by running a designated running route and an external device for

passi ng1g nf QeRRld thi/chr@dfdhswoietf“r ghestﬁl@ ted guided vehicle. The
aut omat ed gui ded vehicle 13 2/ 33498 10 15 PCT/JP01/ 09048

When the automated guided vehicle obtains area entry information
via the wireless local area network adapter, as information needed for
running, the automated guided vehicle confirms whether there is any other
automated guided vehicle in a designated area other than itself based on the

15 obtained area entry information, and determines whether to enter the
designated area based on the result of that judgement.

At this time, in the case where the automated guided vehicle confirms
that there is no other automated guided vehicle in the designated area other
than itself, and also in the case where the automated guided vehicle obtains

20 area entry standby information that controls the entry standby of the
designated area, which is stored in the external device or in another
automated guided vehicle, when it is confirmed that there is no other

automated guided vehicle other than itself with a higher priority based on the

obtained area entry standby information, it is preferable that the automated



includes a wireless |ocal area network adapter for passing information by
radio wwth the external device connected to the |ocal area network or with
anot her q»bgg@i@g gui ded vehicle. The external device or pagafidssgonat ed
gui ded vehicles stores information on start instructions for the autonated
gui ded vehicle or other information needed for running. The autonmated

gui ded vehicle refers to and tinely obtains information needed for running,
which is stored in the external device or in the another autonated guided
vehicle, by itself_via the wireless |ocal area network adapter, and running
control is &&dedvebilpypiates thepaeagnbry M@Wl@ﬂ,ﬁ@@chﬁﬁé‘ﬁ%‘ﬁﬁilﬁﬁ. e Accor di ng
to the above-nentioned configuration, the automated gui ded vehicle can

obt ai n not exteynaldevice @rimenashen avtienlatedrguitied pekicbn bytadsisp thstovbut  al so
the informati on needed fox the follow ng transport at a timng

cor r espondi jigntifichtisn Qnforidaaivspiierets| ahtifs the detidated Sfdacdndiestuptes SO t hat

" the transport efficiency of the automated gui ded vehicle can be I nproved.

To achi eve g{@d@% éaa_{}g%l.oned obj ect, an operation control nethod 20 for
an aut omat ed gul vehicle of the present invention is a nmethod for

control Id ng an opgrati,on of ,an automated quided vehicle b ssin

i nfor matgl on by ra chrgg{a,&ge 13 ﬁ@%lg&@pe% 18ﬁ0§81agg}elﬁ?c§%e¥rfv%§ pg%@&c%i ng a
transport of ticles or,.other work by running desi gpat ed, runni ng route
and an ext oFHHITRANOR eectioRk RlcAtdEnsIAbO Ut Seom GRdRe saparwayekak #e wir ol ess

| ocal area network, The nmethod includes the steps of storing information on
start i nstrodmiowge) for contevaicasinn tecopdivaew hethrrdt és allowed&p entdrgnatht i on
needed for running in the external device or one of automated gui ded

vehi cl es, rbéfere entprinkg the/ 2091836 G rPLTdrlieGtd0 ehet Butamated giited nehigld he

i nformation needed for running, which is stored in the external device or

in anot her gy trhethtIHE datraRBioElkBe d¥signhhel Nehb@8AfikRGRheiHe®dt Rt WOrk in
t he aut onat ed gui ded vehicle, and conducting running control by itself

based th [ |, Nf { 0N ' i
aut omat Sy gunatat (BRs TRERLEL B ARSHCH AR 18 VR BRBIMAR, (o1 (e

tt t byt al t he, i nf tion. ded for the follow
branspor t aPodior APHGHEGEPRRBRATHED: Biop AR IBRFPVER ARG MET PR 80P G ¢ he

external device, so that the comunjcation efficiency can be ipnproved, and
thus the auP¥iadesxigaipage toatelare Eéléazemsorfosme% anjgytamatedgyided f or
communi cation, thereby inproving the transport efficiency

vehicle does not stop every time at the entrance of the merging area, the

waiting time of the automated guided vehicle can be shortened significantly,
15 and the transport efficiency can be improved.

On the other hand, in the case where the automated guided vehicle
confirms that there is an automated guided vehicle in the designated area
other than itself, it is preferable that the automated guided vehicle updates
the area entry standby information that controls the entry standby of the

20 designated area, which is stored in the external device or in another
automated guided vehicle, by adding its own identification information and
priority thereto and waits to enter upstream of the designated area.

Moreover, the automated guided vehicle preferably includes detection

means for detecting a mark or another distinction means on a running path

10



In the operation control nmethod of the present invention, it is preferable
that the nethod includes the steps of storing area entry infornmation that

controls tgat ed guided vehicle fromentering a 15 letsﬂ ] runni ng
area in aw}f?( dfhal device or one of the automated gui ded veﬁ#@%s%

obtaining the area entry information fromthe external device or another

aut omat ed gui ded vehicle via the wireless |ocal area network in the

aut omat ed gui ded vehicle, confirm ng whether there is any other automated
gui ded vehicle in the designated area other than itself based on the

obt ai ned 20 lacataderitar gosition bafare om erdnanctcafdhridesigmaliedaren sufficiemtde t he

desi gnated area based on the result of judgenent. According to this

confi gur at i gixovide 4 sungingodigeinceedRHMEAL ¥tdpping beicde the entancaindtheect i on
of at |least about 6.6 m (for travel at 40 mimnute) for conmunication to

confirm whet L dtod Pved I vk ; i e
69155 Ton &atfﬁa%blg%% 18 tﬁ%q’kiﬁ‘%naa‘? gghg??g@@&%ﬁg%ﬁw%{ﬁ%rgku{{hélﬁﬁ ed

gui ded veni Gl g avery alldBoalorhE SRIIANES-RLnd BF ceRbANALAGBLER Lo coNfirm

whether it is a Iovveggto enter. ﬁiﬁere ore necessary to provide a
confirmation section, and the area productjvity.also.can ke |muroved since
then a i ® no need ﬁ’oﬂ‘ﬁrcat%i r@)@ﬁ? aglt(yng %ulfiéérv@?‘&l‘? g’ﬁfﬁ?ﬁb%ﬂ?e, si nce
an aut omat ed gui ded vehicle does not stop every tinme at the entrance of the
nergi ng ar eatuntiagwaitd ¢handerfataffor instenstingn rentgshange dedin ¢he peegenie
shortened significantly, and the transport efficiency can be inproved. 10

BRI EF DESCRI Riiridhig @butiHio HRANENGTN NG rolité by dtsslfhveathe erisdlesclocaladreni ew
showi ng the rel evant portion of an automated gui ded vehicle 1 according to

one embodi MR twAIrkHABPBEISES ThforMAETHh it def 2 mﬁlﬂiﬁg,aitaé Pekfedill8 R SHOW Ng
the schematic configuration of a 15 wireless LAN adapter 11 of FIG 1. FIG

ﬁﬁ%f ' iﬁhié‘f]‘t“r"é?ﬁé%ﬁé&n‘%‘ S R A ﬁééﬁggﬁﬁﬁéﬁggﬁ%? g o one
ti on co of ‘an ‘alit orrat od gu ded v .
"t oxmaticon et CLETEE BTkt bR ot oD ORE R Qb A

aut omat ed gui ded vehicle 1 and contents of processing in a first transport
start processing. A&T@quost?’é 63)@%%%%0%53@%%%% et ®ansRPhi ng rout e

of an automated guided vehicle and transfer stations. FIG 5B is a
schemati c di efficiemcy o bhegutomatedrduided aehiste esrabpinpodved by obtaining from

the external device not only the information needed for the present transport
but also the information needed for the following transport at a timing

15 corresponding to its own transport status.

Furthermore, it is preferable that the automated guided vehicle of the
present invention enables the updating of transport control software stored in
the memory part or rewriting data through remote processing via the local
area network by the external device.

20 In this case, the automated guided vehicle includes a melody
reproducing device for reproducing music data stored in the memory pazit,
and the automated guided vehicle enables rewriting of the music data as
appropriate through remote processing via the local area network by the

external device.

11



16 ~~'"002/3398 PCT/J PO1 /0')0 18 a position and status information
file stored in an automated gui ded vehicle AGVI of FIG 5A FIG 5Cis a

schemati c_dj agr showi ng one configurati on exanple of a it d
stat us in“gir@g’t}%]n file stored in an automated gui ded veh?’gﬁ@%gﬁ@@g of
FIG 5A. FIG 5D is a schematic di agram showi ng one configuration exanple
of a position and status information file stored in an autonmated gui ded
vehicle AGV3 of FIG 5A FIG 6 is a diagram showi ng how information is
passed between an 10 operation control unit 41 and an autonated gui ded
vehicle 1 and contdesexdiog tpithe abevapentioned eonfigurations pothe saser where
processing. FIG 7 is a diagram showi ng how information is passed between

an open ati ghe ®ROM Bl whivH thélhwleinadbfiardensdtthd agtomaced ghided &ehicka s
contents of processing in a first ner grog control processing. 15 FIG 8 is

. a schematic s‘ﬂ{):ll%gm‘amesl@iﬂ ﬂﬂi&nﬁefdﬂé‘«'fdagﬂre%.i B sfAMNb 8xOHaified2ita8 et €1 1 ng

status file. 9 1's a schematic di agram show ng one confi glrati on of

bl ocki ng datia. FIG 10 is a dihagram show n W r MRt i S, passed

bet ween an Zlﬁn%ep}el?%qef’%ar'}'ycagﬁf‘?%e%{ﬂ??}to ﬁﬁéﬁfﬁ%egﬁe%@mﬁ% &P&SH’DRP&’HM el
and contents,of processing {n a second r.gi congrol processing. FIG 11
is a di agrarﬁ@%&‘%rh&ﬁ‘%ﬁbm g‘é{éggg@g‘gd%et éwdéﬁln@pfgﬁéfg%ﬂ)o%nt r ol
unit and an autonmated guided vehicle and contents of processing in_a
convent i onalcontrphspliware purewptingaheimelody data vf allthe Aztesatdiguided 1
/090.18 FIG 12 is a diagram show ng how informati on i s passed between an

oper ati on conthidés fivid onn dxteinaldoried, dor exampld, watutwoek aospacs] tid stopf
processing in a conventional nerging control processing. 5 DESCRI PTI ON OF

THE PREFERRERmEMBAIMMENG:K1bRA 6f 1R 4 @om 268 k@i dalvSHibR ety fodked he present

invention will be described with reference to the drawings. FIG 1 is a
SERTRLT Sl A PSR P AR L Qo O
10  so that the operating rate of the production line as a whole can be improved.

| Furthermore, in the automated guided vehicle of the present
invention, it is preferable that the information on start instructions or other
messages passed with the external device or with another automated guided
vehicle includes at least one selected from an identification number of the
15  external device or of the another automated guided vehicle and a task
identification number.

According to the above-mentioned configuration, the processing of any
error message from another network computer, which is connected to the
wireless local area network but does not contribute to the operation control,

20 or from the automated guided vehicle can be prevented.

To achieve the above-mentioned object, an automotive vehicle of the

present invention is an automotive vehicle with the function of self-running,

and the automotive vehicle includes a wireless local area network adapter for

passing information by radio with an external device connected to the local

12



10 invention. In FIG 1, 11 is a wireless |ocal area network adapter
(hereinafter abbreviated as wireless LAN adapter) for passing information
by radio @{ actory host conputer, an open ation contr, p d an
exter nal Wd}e 3§éJ8| ncl udi ng a network conputer, connected tpglr(#ﬁl/(})ggdgl area
network, or with other automated gui ded vehi cI es 1. Here, 1G denotes an
antenna connected 15 to the wireless LAN adapter. 12 is a nenory part that
stores running data, information related to tr ansports, information on
start instructions, status data of the automated guided vehicle itself (e.
g. in tr oubtey netwctrkamsxpxth another autensiftive, vedridppa mgmotapaitgy stonineg
manual operation, standby for a transport request), 20 manipul ation records

" and oper at i agl4ue¢Oufdsmokion faed theextéhel dsviet dalfras winotheti gutohmtiver €l ess
LAN adapter 11, as well as transport control software, nelody data or the

. Iike. The gﬁg}l’i‘fcl’e ?1?% Srhf%éa'@'% ﬁl;a:teg tgfﬁihg%ﬁ@tﬁ@{?@ﬁm&@&ﬁ 3 AL 1261

either a S rive etc. or conbi nati on

bt Show Sontiblsbalif fid bRk 1680 ALtk LSk adlbrer Y03 & b ©

mel ody data stored in the nmenory part 12 and outputting them as rrusm i f
necessar RArte transporting and so forth. 14 is a control part incl udi ng
a CPU for controlli ng the automated 5 guided vehicle as a whole, such as
runni ng control oAccordingtothis @dn@gmmémw@Hatgeevqlumﬁ:@frmforglatmnm be
ansport controf software stored in the nenory part 12. The control part 14
may be connecdrshitéed dichighrepleed betwddratlapdaerdddl daviceoamdEteanimatidd e, such
as a common 10 BASET cable (an interface such as PCMCI A can be used as

wel 1), and GeRidObSamldfgWhe %hﬁéﬁohwveﬁﬁmseﬁakﬁe Wirlads LN riay thart 12
so as to store the running data transmtted fromthe external device via

the wirel esg bANAGARECLr i o m&dtwe%mab%gnrb%'%ﬁ%vm transports, the

|nfornat|on on Frons "etc ry part 12 andtotr
ansm t e file i for tr tatu the m tion r
ecor ds md the opé %?tl?l{?rge Bgectj}agg 30 V?P’Sﬁ\“? 8? 1015 to

t he external device via the_ w _rel,etsj?r LAN adap 11. Furth m)re when t he
ext ernal devetess feand fimelymbiamsgn m'cﬁ@%‘# featrang%nﬁ RWHBORY A y

part 12, the control part 14 controls the wireless LAN adapter 11 and the
merory part vehick vekichds stareé in ibe peteodg] detice ox emthm anatder automakedext er nal
device via the wireless LAN adapter 11 20 into the nenory part 12. FIG 2

is a block guadsd vehislohy igelfiea shiaipsless loealldrgunaiivork allaplee, md thass LAN
adapter 11 of FIG 1. In FIG 2, 16 is a tw-way antenna of radio-frequency

signals ( herr‘ﬁhﬂﬁié 85ntRODEQUh AL AHABY iRELEh ARl ch b thindSinR@indtish.t ed to RF
signals and can be, for exanple, optical signals), 21 is a filter 19
15 According to this configuration, the running ability of the automotive
vehicle can be improved by obtaining not only the information needed for the
present running but also the information needed for the following running at
a timing corresponding to its own running status from the external device.
To achieve the above-mentioned object, an operation control system
20 for an automated guided vehicle of the present invention is an operation
control system for an automated guided vehicle including an automated
guided vehicle for conducting a transport of articles or other work by running

a designated running route and an external device for passing information by

radio with the automated guided vehicle. The automated guided vehicle

13



WO 02/ 3398 PCT/JP0O1 /0908 for suppressing unnecessary frequencies, and as
the filter 21, for exanple, a band-pass filter or the like is used. 22 is a
RF switch fo i.tchi ng between transm ssion and receptio i F
anplifierv¢%¢méﬁ%lifying RF sig~.ials to be received 24a ﬂgﬁﬁwhﬁ%ﬂﬁﬁgerving
as an up-converter for conversion of 5 frequencies into higher spectra 24b
is a mxer serving as a down-converter for conversion of frequencies into

| ower spectra 25 is an IF anplifier for anplifying internediate-frequency
sig~.ials to be received (hereinafter abbreviated as IF signals) 26 is a
SAW ( Sur f acenfhulesta wirdloss locm hode detworkead fpger dempabsing infgrsprieabyspect rum
signals 27 is a determnation circuit 10 for converting denodul ated signal s

“into serial gaiawith tlfe extesalevi@ cobnesied tolthe 16611\4eeh NBEwsEd drtvithat a i nto
paral |l el data (hereinafter abbreviated as a SIO~ 29 is a CPU for

processi ng ?qu” t | . EL e er
" for passi ngoécfécﬂglggma %%%Lﬁg?%g’?ﬁgg%l gﬂ%e’%gﬁl@r@ﬁ eél;‘eéaﬁ(;beéfcagﬁta {rr%]l%%r S
such as a PCMCI,A,controller can be used as well) 31 is,a 15 dul atj on
chrcurt for BORPRARASLAE oA AR Se R dbeiatons G 4P ArRe koo
shift keying (hereipafter abbreyiated as a SK nmodul atign circuit) on data
signal s :y’s»z | guiged ¥pBic poptherin 'maém%mgfer FunpBges Thectwppated
abbreviated as a PN code) for perform ng spectral diffusion (hereinafter
abbr evi at ed gsided Pehipdmesfars wrand timely pbBEns infommantioni hdededffor remphgf yi ng
20 transm ssion signals 34 is a voltage control oscillator for generating
| F ref er encewbidinialstoredahaihdakt@mat dovey oatiedhaansthésQutonfateéd gaidédO f or
genes ating RF reference signals and 36 is a power anplifier for anplifying

RF signal s uldHitRt B Yiselfoth thd RercdQMBLd IR nethErWhigb RS Sakd NyAsiapt er 11
of the 20 v1'lo 0%33-9198 PCT. Jlggllf190~8eal§1§ve-¥renti%ne’daconfi guration

w |l be described.. First wth I e t 0.t ransmessi qQn system packet
data fl ow ngc%%}ogl}%ﬁo?cﬁuedt rll?lsé3 caas%{léml egoﬁ)ésg%n&bjlgg g %1%11}1 addr ess

j udgenment by the Efhernet controller 30, a it,is checked whether the data
requir eq'rQ radio 5 ?Cé’ﬁgﬁgs@itg‘ﬁ.a%?ﬁ% meRtioned gqnfigawation, ‘%tPWg"t%\ér adi o
transm ssion are _sent to the SIO 28 after radio information_ is added
thereto by t&wdepyehile rae obtaan 2@t ok the infermatian nepdethior the gesendent from
the CPU 29 into a serial data signal. A phase nodulation (primary

modul ati on) ahnspertdut\edsd Hib sdoindticanaedédyforlthe deddewpigdransport hé af | PSK
nodul ation circuit 31. A spectral 10 diffusion (secondary nodul ati on) of

t he phase- nogiHing eerrd @&hg@@&tsi @yﬁ&m%gbﬁ%tam@fﬁm HdextefarRyed, ke t he

PN generation circuit 32 and the m xer The spread spectrum data si gnal

[ couce the niarRe R oRe Sy 38 oy SHERnled SuRBeh RIS OB o Ui e

SS datalsd' gn%%%%lo%e onverted to a higher spectrumin the mxer 24 with an IF
reference sig geherated in the VCO 34. The up-converted SS data signal
is sent to the filjer .21 to reduce the noise.and then lified by.the
ool 1 er 33 The Bretires S RbvmenPioned SBirch i appREPRsenbRl metbatver « e
to a 20 higher spectrumin the mxer 24a with a RF r eference_ signal genet
aced in t he fprommutomaied guidad eehiely of She presesitdpuentien emmatbod fer fifter
21 to reduce

controlling an operation of an automated guided vehicle by passing

information by radio between the automated guided vehicle for conducting a
20 transport of articles or other work by running a designated running route and
an external device connected to a local area network via the wireless local
area network. The method includes the steps of storing information on start
instructions for the automated guided vehicle or other information needed for

running in the external device or one of automated guided vehicles, referring

14



the noise and then anplified by the power anplifier 36 to a power needed
for transm ssion. The SS data signal with an anplified power is sent to the
filter 21 vi RF switch 22 to reduce the noise, conver ' adi o
waves 21 % /g‘lg“z/ 33J98 PCT/J POl /U90.8 by the antenna 1‘%‘?@#@5&5
transmtted to the external device or to another automated gui ded vehicles.
Next, with respect to the reception system the SS data signal that is
received by the antenna 16 fromthe external device or fromanother 5

aut omat ed gui ded vehicle is sent to the filter 21 to reduce the noise, sent
to the filt et @id obtainimg the infirnwtiqpneeslededo renning, mdiickeisgfared mmthe hen
anplified by the RF anplifier 23 to a level that is suitable for signal

" processing. dter®l dhzie @i ignatothephifdeatedystifed Rehirlgvid tley wiBldss lseddt to
the filter 21 to reduce the noise again and down-converted to a | ower 10

. spectrumin 408 fEriebk gﬂ'@hé"iah\?bsxﬁ%ﬁﬁ £8116d SBARIS HPlondeRELB kG nidY t he VCO

35. After the down-converted SS data signal 1s sent to the filter 21 to
reduce the ngise,and. a i fied t.he.l K anplifier 25, a SS denodul ation of
the data si g‘?ﬂﬂl ljwe},gsegfg%séedieqpﬁﬁeeob!lm% a‘fl?]il‘t er 26, and a phase 15
denodul atj on takes, place in the determnation cifcuit 27, The )

phase- defbdul at ed é%oagmggtﬁ 1§ gleélawis?h?@altwatﬁrf{ag@d@ifghqu%ﬁ%ow}mm dat a
signal into a parallel data signal and sent to the CPU 29. An address

j udgenent t aketsordydbe informasiophueediodtfar the presehtetraagporti mitalsmthon of the
transmtted data signal. As a result of this address judgenent, the data 20
requiring a isfomdationmenilsd fortharfelleentg trantpet Bt reiméhg cadrespokih@tough
the Ether net contr oller 30 after the radio infor mation is renoved from

the data in {thewe¥aidSportRtathl fi6h!thvicRtornbdefies) @ tHah the Bbmed wsystiem f or
t he automated gui ded vehicle 1 including the wirel ess LAN adapter 11 as

R e T e T

ew typica ng t portron of an
oper at i coptro. tem for an aut.omat ed,qui.ded vehiclg according to one
eboai mell _oléep RikeB BuERtL B oBRe O R Tt fhe Rk

efficiency.

In the operation control method of the present invention, it is
preferable that the method includes the steps of storing area entry
information that controls the automated guided vehicle from entering a

15 designated running area in an external device or one of the automated guided
vehicles, obtaining the area entry information from the external device or
another automated guided vehicle via the wireless local area network in the
automated guided vehicle, confirming whether there is any other automated
guided vehicle in the designated area other than itself based on the obtained

20 area entry information, and determining whether to enter the designated
area based on the result of judgement.

According to this configuration, it is no longer necessary to provide a
confirmation section of at least about 6.6 m (for travel at 40 m/minute) for

communication to confirm whether it is allowed to enter just before entering

15



5 one automated guided vehicle 1 for the purpose of sinplifying the
drawing, but inreality, a lar ge nunber of automated gui ded vehicles are
provi ded. | n F 3, 40 is a factory host conputer that c tory
facilitiegig%%b§%rk stations and sends transport requestsqﬁgﬁﬁbﬁg%gﬁtonated
gui ded vehicle 1. 41 is an operation control unit which, in response to a
transport 10 request sent fromthe factory host conputer, transmts the

i nformati on needed for running, including infor mation on start
instructions for the autonmated guided vehicle 1, corresponding to the

condi ti on ofthehtesmnadedbeeh, guitdstbp/Biv alteniated guadad vedlicleseveANtiM@at s a
networ k conputer fox debuggi ng used for updating the 15 transport control

" software st ahetrtfandeeithedeyighatdéd dxbaoio don€irmvbeticrdt galleded ehested. 1 or
debugging it through renote control, rewiting data by transmtting nel ody

- data to the mulamiee i9he AlookebiyclPprbuiich USiEELAGY LDRiS PR Blent he

operation control unit 41. a network computer for ordinary worle<l t hat
does not contri .e.to.the control of, the automated i,ded 20 vehicle 1.
er e, he noPaRHbZisk Blacy B bhindl i e AR AF Do Bkt Bole EBC e at i on
control ynit 41 oy the n rk conputer for ordinary. work 43. 46 and 47 are
gui dance 9 i rfiE¥CE 6flelfegg. a&%@%’&?%@u?’@éﬁ av&ﬂtem@tﬁ‘?gﬁ}a'%n‘@m%e@és BeF gi ng
areas where the guidance |lines 46, 47 are nerged and 23 WO | 12/ 3398
PCT/J P01l 0938 ewpst @merattherentranceem{ithd nerrigiegiaveshithe avagting dime of the a

time. As shown in FIG 3, the factory host conputer 40, the operation
control uni tavtbmatbé gnidesbvdhiclerqantler slorte mbdriggifiegnl®, awd thd transpomor k
conputer for ordinary work 43 are all connected to the | ocal area network 5
(LAN) 44. FusffibRrnopesn behmpRreesdt i on control uiut 41 has the sanme wireless
LAN adapter 11 as that of the autonmated guided vehicle 1 shown in FIG 2
and passes information by radio with the automated gui ded vehicle | via the
wi rel ess LAN. Therefore, the automated gui ded vehicle 1 is, as shown by a
10 dott i j S AN 102 that is connected to

t he opeﬁg)ti Oﬁﬁl}éﬁﬂ]})féﬁCE{h?@Iéy éﬁﬁ?ﬁﬁéﬁﬁg accessible also fromthe
factory host conmputer 40 and the network conputer for debugging 42
connected to the -ak 1Sghsehsiatie sﬁrﬁf:&urafVwasle%ngmezmlwﬁmw?n ah
access limt is programmed fox the information stored in the automated

gui ded vehi camattaBatedzuiled ypbiclt 1 encardimg ol onmémbddimentofdhe presamti | | egal
access fiomthe network conputer for ordinary work 43, which is connected
to the LAN 4hvettiofdoes not contribute to operation control.

FIG. 2 is a block diagram showing the schematic configuration of a
15  wireless LAN adapter 11 of FIG. 1.

FIG. 3 is a schematic structural view showing a typical relevant
portion of an operation control system for an automated guided vehicle
according to one embodiment of the present invention.

FIG. 4 is a diagram showing how information is passed between an

20 operation control unit 41 and an automated guided vehicle 1 and contents of
processing in a first transport start processing.

FIG. 5A is a schematic diagram showing the running route of an
automated guided vehicle and transfer stations.

FIG. 5B is a schematic diagram showing one configuration example of

16



In addition, the automated guided vehicle 1 may be connected to the LAN 44,
as shown by a dotted line 100. 20 Furthernore, the information on start
instructiQy Pt her messages transnmitted fromthe operag ol unit
41 or the%ﬁ?%grr%t)ée)d gui ded vehicle Z include an identifi ca?l‘%dl@j;ll)o?lﬁ%ger of
the operation control unit 41 or a task identification nunber. Thus, the
aut omat ed gui ded vehicle 1 etc. that received a nessage can check the

i dentitcation nunber included 24 WD U2/3398 PCT/JPOL/09(1.~8 in the
message and confirmwhether it is an authorized nessage to be received or
an error mesaagsitionrandwtatuminformatien dile gtayed am pnsautomated gutdeds vadiclenhe
~network conputer for ordinary work 43, which is connected to the LAN 44 but
does not conAGVILGFTICh Speration control, or fromthe automated 5 gui ded
vehicle 1 is prevented. Furthernore, by accessing all the automated gui ded

. vehicles tomthe netVHC ks & Q8Rth&fic UedgrdRPUINGH NG dhe d@nﬁgh?@ti@ﬂ‘bﬂ@ﬁifﬂe ef
installation can be conducted for upgrading the transport control Software

or other sof e of 1 Ui Lcl A1y 1S,
Tonger necoss EF5iBel and il BIRLERBH AE L ERLE o8 dytolhetd Bhided yhuti®
built-in sof @S;e fg@ét@auton&ted gui ded vehicle is stored or the ICin
whi ch nel odyA 120 ' e stored. Thus, the stop tinme and the workl oad of
t he aut omat ed gui ded vehicle can be reduced significantly, and the sto
time of a transporFlG#D beaspbematicdiagrigm shewing gne eanfigvgatipn exape QEi ng
rate of the pr oduction line as a whole can 15 be inproved. Next, it wll
be expl ai neda assitionttoul stafes rfbrmation file atril it an debwedad ghelagerldtieon
control unit 41 and the automated gui ded vehicle 1 when the autonated

gui ded vehi chAe¢V3 6tRIG. 54 transport. FIG 4 is a diagram show ng how
information is passed between the 20 operation control unit 41 and the

aut onat ed gui ded vl ob &  RNHRRPARERE 1Rfw BIBARABOATS bilsed Bet¥oehANSPOr ¢

start processing in the pres nt“.r I'n FIG irst, when a
ressage 4Ry B AL A e PR S Pl
abbrevi at ed Si'o%essafig 15121L ai sgc})rrll tga(%llsllz)gxg sr}:%'u'tslgr(%)?:gs)s’ingz.5 V0 02/33-498 5
FIG. 7 is a diagram showing how information is passed between an
operation control unit 41 and an automated guided vehicle 1 and contents of
processing in a first merging control processing.
15 FIG. 8 is a schematic diagram showing one configuration example of
an area entering status file,
FIG. 9 is a schematic diagram showing one configuration of blocking
data.
FIG. 10 is a diagram showing how information is passed between an
20  operation control unit |41 and an automated guided vehicle 1 and contents of
processing in a second merging control processing.
FIG. 11 is a diagram showing how information is passed between an

operation control unit and an automated guided vehicle and contents of

processing in a conventional transport start processing.
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10 PCT/JPO1 /0908 the open ation contr of unit 41 wites running data and
additional information related to a transport into a file (S2) and
transmts i nstruction nmessage to the autonated gui hl e 1
(S3). UpoW%r"Zég{S)\%i ng the start instruction nessage, the asgﬁﬁ%%zdgbﬁg‘ui ded
vehicle 1 automatically reads the running data and the additional
information stored in the file of the operation control unit 41 into the
menory par t 12 (FIG 1) (S4), At this time, the autonmated guided vehicle 1
obtains not only the runiung data and the additional information for the
com ng transport, FHat 12lisa diagram showingdeava infodmaliondd diasseshb¢twaeb@an nat i on
nee ded for the followng tr anspor t fi omthe operation control unit 41
*at a tim ngop@fatiapondidigutio ahtien swoapsed gaidddiselnéletarel comttewtseofi t sel f.
However, it is also possible that the automated gui ded vehicle does 15 20

. not obtain hRgessiNBIiNG RfvAndiddal hRrghd dohordlproddssigat i on needed for the
follow ng transpor t. The start instruction nessage including an

i dentification nunber of the operation control unit 41 and a task
identification nunber is transmtted to the automated gui ded vehicle 1.

Upon recegi vi ' r ' ted gui ded vehicle

1 checks”t hbWE&MQFmEﬁEEmﬁgwmfﬁml fication nunber

included in the start instruction_ nessage. After it is confirmed that this

is a start instrubleremaden; preferred gmhodiments ofithednesent inyeptign witlhe

aut omat ed gui ded vehicle 1 transmts a start instruction acknow edgenent to
t he oper at i dasartbetd withurférepte tothedrdwingat i on of a recei pt of the start

i nstruction nessage (S5) and starts runnan.g. 26 WO 02/ 3398

PCT/ JPCL/ 090- 48 THEGauti9 aaichemavicdtrhictatriloliew Ehowing hrrelsviahe ppfieseof an
position to an instructed | oading station in an enpty state, receives an

article to bgidhaRaPeided veRidd§ deadingtsbad bﬂfbodim@ﬂ@@pﬂﬂelspfegﬁmarti cle to

be transported to an instructed unloadihg station, and supplies the article

i (10ROl PRRARIGE | O sbidkd bR PhELPs aNARg’ o ARRORA LRDgpbtfer,
d | ded icle .1 ' [ il. [ f
anspor 15 1 SbLE BN WSS JehS BrBRHA oL R R BRALPS b tadioeith &'

transport

factory host computer, an operation control unit and an external device
including a network computer, connected to the local area network, or with
other automated guided vehicles 1. Here, 16 denotes an antenna connected

15  to the wireless LAN adapter.

12 is a memory part that stores running data, information related to
transports, information on start instructions, status data of the automated
guided vehicle itself (e.g. in trouble, in transport, in transfer, stopping,
charging, under manual operation, standby for a transport request),

20 manipulation records and operating records obtained from the external
device via the wireless LAN adapter 11, as well as transport control software,
melody data or the like. The memory part 12 includes a rewritable memory
and can be also either a SRAM, a flash ROM, a hard disk drive etc. or a

combination thereof, or a memory of a different configuration.
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conpletion notice to the operation control unit 41 (S6). 10 As descri bed
above, the automated guided vehicle 1 can obtain not only the information
needed fo&m} &3jgesent transport but al so the infornationiﬁﬁﬂﬂgﬁm% t he
followi ng transport at a timng according to its own tr anspor st at us
fromthe open ation control unit 41 by itself, so that the transport
efficiency of the automated gui ded vehicle 1 can be inproved. 15 In
addi tion, the above-nentioned enbodi nent was described by referring to a
case of sending a running data D/L request (transport instruction request)
from t he aut omat ed &jsiaiee¢ladyhdathaeprodusies device for repzoducipp sxilodedata st art
~a transport such that the operation control unit 41 nonitors the position
and the st atsgsrddimothmaheniorppast 12008 ontphigingthe2f) aa whasiati€decpssdey)
vehi cl es, determ nes which automated gui ded vehicle is to be used for the

_transport ar\ﬁihﬂélﬁ;faﬁs?)oﬂiﬁé@ﬂa%rﬂ,rthequest for the chosen automated gui ded
vehicle to its owm hlie or to the automated gui ded vehicle. This case w |

e e St BN S By e o

PCT/ JPOLLU9( 1~ ehjcle stores information on ifs. o posi ti on.and, st at us
T the 101 e gfied BRGEaS SRt 4 s ing Sopkibhel e Romathiy SRl of

t he aut omat ed_gui ded vehicle and transfer stations positioned along the
runni ng routhiclpd agegrding tothe tesmsport comtenl sofiware stared Suzhe mepsry ar e
positioned in the running 5 route, and the automated gui ded vehicle 1
passes trangmxtl2ar {llhel eatrol pabe$4 niayabes tennested totls. wiraldss blAd¥ ladaptdrhe
running route is indicated by position nunbers ~, ~2 and so forth for

i denti fi catipnviafar Esh@eet chble, st a£x abRinton 20 BESET@ablUERShterfade gi Ven
to the ST1, while a position nunber O is given to the running route between

ST 1 and STZuch0fPEMEE &l o w3 ﬁ?%eﬁ),@n@%ﬁﬂl}@l@! tABSiCABES BANL Qb er

exanple of a position and status Infornmation file stored I n automate

gui ded hi c Al 2 3 of Fl A_.r ctivel Rl 5B,

FI G 5C\{l nd ﬁ%\]é\% ghe&év%ég&%ﬁgé i t\f\’kﬁtg Y &r?el%nsr{lgggigga |r§n§'%]?t€gt§)dnei t her
as "in transport" or "waitin or .tran equest”, hut different status
such as 15 " aﬂfxt@m?d'dea}ce"vggsé Wﬁ&%ﬁf@ﬂﬁ#ﬁdﬂsx 1, thedn s Easted Fl G
6 is a diagram show ng how information is passed between_ the operation
control uni ttodranspprisdhe infermeéwng stedt insifedtions edadndbamemeryppart
processing in a second transport start processing of the present

enbodi nent . Exaghd sotrarmheid the fidethfomhatibe shclmastths statts staod,ghei t S own
position and 20 status into the files shown as exanples in FIGS. 5B, 5C and
5D, and updanhasiyhlaen Secdds emsiadhy, opkPitif 280rs rédd auf frbintheaemadrie
position or the status has changed FSll). The operation control unit 41
peri odi gal |y, f ol d ' eéq%g NQJH%%J% i ded vehicle 1
(S12) aﬁl de?%?n%%;@sﬁgﬁg{@%tﬁaé#gygg%zﬁﬂldéeﬁuve |CI?‘§ 1t %n?%h a transport

request fromthe fla&ltt?lreym(z)ge, w}}e\{lot}gezéx?fg’lgéal device requests updating of the

melody data stored in the memory part 12, the control part 14 controls the
wireless LAN adapter 11 and the memory part 12 so as to store the melody
data transmitted from the external device via the wireless LAN adapter 11
20 into the memory part 12.
FIG. 2 is a block diagram showing the schematic configuration of the
wireless LAN adapter 11 of FIG. 1. In FIG. 2, 16 is a two-way antenna of
radio-frequency signals (hereinafter abbreviated as RF signals, but it is not

limited to RF signals and can be, for example, optical signals), 21 is a filter
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PCTI JPO1 /090-t8 host conputer 40 is output by considering the position and
the status of each autonated guided vehicle 1 (S13). At this tinme, for
exanple, it is determ ned such that the transport request | to the
aut omat edwéwzé’éﬂ)svehi cle waiting for a transport request tpﬁifﬂ#&@)%scat ed
closest to the 5 transfer station where articles are passed. The operation
control unit 41 wites the nane of the automated gui ded vehicle to which
the transport request is output and the transport request into its own file
(S14). The automated guided vehicle periodically refers to the file of the
oper at i on cdbt subpressinginmevdssaagdsequensies; andasgbetfilted 3o forestasmplayang t he
aut omat ed gui ded vehicle's own nane (S15). Then, the operation control unit
" 41 wites thgddipassRitenbatlaikd hensddi ©208al RIFkatdrfor @Witchids bbgvddn €
(S16). The following procedure is the same as the first transport star t

processi ng : k i L Qe be
" provided fx%aﬁéﬁ% Sébnajé?g?%%e? 81’1? 3%%%@?@%%@%3%@3‘%%%&%%0 uni t
41 by a nessa Soe t?% aut onat ed %ui ded vehicle rrg etgrovi de the timng to
monitor to tTErspReat £ ISHMIFEY SRS 45 APy MBI CoRves eé or MY AR Per at i on
control %nit 41 refers ﬁt;\r&ithe file _sé)/io%;ed in the automated gui ded vehicle
at this ©i miEgauenciesistedighershectia: $Huicy IyEeHer mhas BElOWIsPanyestar check
by itself 20 whether there is a transport request sent fromthe factory
host conput eor ¢onvearsiomeofdpeyuemicins intmlowsr spectras25 is an {KiamphBer, forhe
aut omat ed gui ded vehicle 1 checks tinely whether there is a transport
request i nsigaplifigng ihteraiedisd-freqidieyeinmlats be recwived(harsidafibt, or at a
timng given fromthe operation control unit 41 to the automated gui ded

vehicle 1, tdihaiias@hedFauiias v6hi aISAW @facd@ AL WhvRSRatBRId f 19f 1~8

checks whether there is a transport request at this timng. Furthernore,

Wi th respectetg, 1oL ANTRL AP Sledblh ARLIAMEII LS alaE A QNELSd,Qu! ded

vehicl e 1 can check re 1s any [ nitornation on s I'nstructions
in the eration control unit 41 and yeads th nnj 5 data when th

|t of madon 15k cbntpine ettt SBBalian sond dafp el 2 soBuaelan gereiba
vehicle 1 can read the running data at_a timnpg given as_a start

i nstructi on 1oF seRvertingpwriali é@ﬁtwallahd@ta@er@nﬂﬁér abbenvatted apa ded
vehicle 1. In addition, a "transport request” neans that a request for
transport 105IQ); §Pisn GBUHnr prcersingdf gataledd eehtrol ef éachspati 8§ imgna pl ace
for receiving a tr ansport article and a place to which the transport

article is tBth@nseaintrélert foe pasdiap dasackitla the Eahérnenehblects @ohemeans t hat
an 1nstruction to start

interface controllers such as a PCMCIA controller can be used as well); 31 is a

15  modulation circuit for performing a primary modulation such as a quadrature
phase shift keying (hereinafter abbreviated as a QPSK modulation circuit) on
data signals; 32 is a generation circuit of pseudonoise codes (hereinafter
abbreviated as a PN code) for performing spectral diffusion (hereinafter
abbreviated as a PN generation circuit); 33 is an amplifier for amplifying

20 transmission signals; 34 is a voltage control oscillator for generating IF
reference signals (hereinafter abbreviated as a VCO); 35 is a VCO for
generating RF reference signals; and 36 is a power amplifier for amplifying
RF signals ultimately.

Next, the operation of the wireless LAN adapter 11 of the
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r unning is given to an automated gui ded vehicle that received a transport
request and running data. 15 Next, it wll be explained as to how the

aut omat ed,, gui vehicle is control | ed when entering the ere the
gui dancedvlglr#‘lezggg’é 47 are nerged. FIG 7 is a diagram sho?ﬁ ﬁ’g"ﬁ;‘“‘m
information is passed between an operation control unit and an autonmated
gui ded vehicle and contents of 20 processing in a first nerging control
processi ng of the present enbodi ment. Wen the autonated gui ded vehicle 1
intends to enter the nerging area Al _of the guidance |ines 46, 47, first,
t he aut ot skovgungationed cenlaguragismawibbedeses right to the area entering
status file shown in FIG 8 stored inside the operation control unit 41

" (S31), reads and Fatgrwith@espeet 80 tlre BQNnsnAE3i0RA /38R, REtkIPOath ¢wh: t 8
entering status file and confirnms whether there is any other automated

gui ded vehi gl,@ughitBbiFBeli BIOLHAre5aBiefltd M3 Al drds Jﬁdé@ﬁb‘hﬁ bPthd hi s

’ judgement when there is another automated guided vehicle in the nerging

area Al, Egﬂ&g g%%ﬁasg {38 ;}fhﬁt%%ﬁ% d%h@ iRk Witd &é@%@ﬁrﬁhﬁawd and

t he automate re the entrance € nerging
area A er this sus he automated guided vehicle 1 reads
the ared eng@ﬂ SHysSeR: yLo¢ data fertighed 45 |r9q%eﬁala;me%9 RRTHBR %t her

aut omat ed gui ded vehicle is gone On the other_hand, when there is no other

aut ormat ed geentete thers1€) 38 afier madiodnfamation i addeithereis bytithsn@PERYui ded

vehicle 1 wites its own name (AGV1l) into the nanme of the entering
aut omat ed gThd&I0O/28 catvertmapacallelakbasigmg] seot flom the@PhliRB @ntosd sefiak he
area entering status file (S33), releases the access right to the area

entering stahiSsighbE, &ﬂhﬁéeﬁxﬂoﬂﬁliﬂﬂﬁrﬂ(piﬂmawmd&ulaﬁdnbﬁ&%lc@ﬁvéﬂté& area
(S34). 15 In the conventional system a confirmation section was provided

just before &‘iéﬁ&éﬁ&%?&ﬁ 1AREY b hGRe PSR HhEGHHANGEREX: 81, 'ﬁs?éét?éﬂed to

enter, or a ternative s progr afmed such that the aut omat ed gui d

YﬁQiZ'A?SOI Zodﬁ?%éﬁniiﬁésﬂ%eggﬁé g %Zto §h%es.“3> PEUEHE G g:;
Gui ded veni EPRIICTR by AN e depgerefih L2 G @?c@fw PoandiBius 111

stored in the operation control unit 41, and by referring to this area
entering stauyger 24l e, the automated gui ded vehicle 1 can determ ne by
itself whether to enter and occupy the nerging area Al. Therefore, it is
not necessary to fthewpdeadssmdetium data signal (hereinafter abbreviated as a SS

data signal) is sent to the filter 21 to reduce the noise and then amplified by
15  the amplifier 33. The amplified SS data signal is converted to a higher
spectrum in the mixer 24 with an IF reference signal generated in the VCO
34. The up-converted SS data signal is sent to the filter 21 to reduce the
noise and then amplified by the amplifier 33.
The SS data signal amplified by the amplifier 33 is converted to a
20  higher spectrum in the mixer 24a with a RF reference signal generated in the
VCO 35. The up-converted SS data signal is sent to the filter 21 to reduce
the noise and then amplified by the power amplifier 36 to a power needed for
transmission. The SS data signal with an amplified power is sent to the

filter 21 via the RF switch 22 to reduce the noise, converted into radio waves
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31 WO 02/ 3398 PCT/JPO 1 /090. 18 confirmati on section as nentioned above
and to take extr a running tine, and the area productivity also can be

i nmproved since it is not necessary to provide extra space for
Furthernnityng?ﬁ@e an aut omat ed gui ded vehicl e does not sf§3%§®@39“&ine at
the entrance of the nmer grog area, the waiting tinme of 5 the autonmated

gui ded vehicle can be shortened significantly, and the transport efficiency
can be inproved. Here, the area entering status file may be provided
separately for each mer ging area. In this case, it may be progranmmed such
t hat the acbpshbe antgrina d6,2arid transmitted to ¢he azednahdéedcaor mJamigneed gui ded
vehicle is entering 10 the nerging area, and that this area cannot be

" occupi ed W hissthatldtaiidedgehfeesaccess right, and thus, the autonated gui ded
vehicle nust wait before the nmerging area. In addition, with respect to

passi ng of infor [ i ' : | Lo
" possible to pr Og%&%’}gﬁﬂg&%ﬁ‘ecﬁ%@%ﬁ%@? Fig%%?g%ng’ﬁtﬁﬁ%?sqgﬁ?dt élg%ﬁ%ﬁrg%tﬁlg

whet her the_aut onat e uided vehicle,l intends,to ent t he r ging area
A, and wheh ERE hethRtga ﬁfrf’? fhe ?&ﬁ?‘?ﬁr@&}ceroéf%% FOHRE B 0o ng
data stored in the operation control unit_ 41, and that en .the status of
the mer g? ngadtunated f@dﬁéaﬁwfw e te ke filter 2d taaeaa?q RORDSREERI © 41
gi ves an admi ssion to the autonated guided vehicle 1. 20 Furthernore, as in
t he convent thmfltes g3 tveanthe Rihswitple 28rto gednerethesneike again amdthan omat ed

gui ded vehicle 1 asks the operation control unit 41 whether the nerging

areaAl is opaplifisddoy tiee RPeamplifior 2816 adévelnthht Elsgitatds fansigdal ssion to the
aut omat ed gui ded vehicle 1 after checking whether there is no other

autonmated g g&&%gsiy@hi QiR SRS iBnhDAmpHEtHBP tHRYRPSnliffer32s is Rt @4/ 33. 1 98

PCT/JPO 1 /0908 wirel ess LAN for comuni cati on, the comruni cation tinme can

be reduced_ ShORILEOATbI ATl Be hIkS pBUA! S B3R REaRGATAdEYED. that 11 T

not necessary rovide a confirmatron sectron ore the nmerging area Al.
Furtherpore, the autonated gy ded vehiele.1l can alsp check {he,5 Ki ng
dat  shiin: reoted Y mined YDk HBE i B pianaheEnRled f e YOV

expl ai ned b'y3 referring to FIG 10. FIG 10 is a diagram show ng how

i nf or mati on3Ps passed between an

After the down-converted SS data signal is sent to the filter 21 to
reduce the noise and amplified by the IF amplifier 25, a SS demodulation of
the data signal takes place in the SAW matched filter 26, and a phase

15 demodulation takes place in the determination circuit 27. The
phase-demodulated data signal is converted by the SIO 28 from a serial data
signal into a parallel data signal and sent to the CPU 29. An address
judgement takes place in the CPU 29 based on the radio information of the
transmitted data signal. As a result of this address judgement, the data

20 requiring a wired transmission are sent to the Ethernet cable 15 through the
Ethernet controller 30 after the radio information is removed from the data in
the CPU 29.

In the following, the operation control system for the automated

guided vehicle 1 including the wireless LAN adapter 11 as described above
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operation control unit and an autonmated gui ded vehicle and contents of

processing in a second nmer grog control processing of the present

enbodi menf, 383408 addition, these bl ocking data include, gsrspAWMdedsn FI G

9, an area nunber, the nane of an autonated gui ded vehicle in occupation

(AGVn), the nanme of an automated guided vehicle waiting to enter, and the

priority (Pn) of this automated guided vehicle waiting to enter. \Wen the

aut omat ed gui ded vehicle | checks the blocking data stored 15 in the

operation COHLLO| uni.t 41 (S41), it is confirned whether there is any other

aut omat ed gHybYdoemiRade occupying the mer ging area Al concerned (S42). In
the case where there is no automated gui ded vehicle occupying the nmerging

" area Al, the aut dft.ctisqubchematihstrueturalwievetypicalloshowiagithaaeleyant AGV1)

as the name of the occupying automated gui ded vehicle (S48). 20 On the

~ ot her hand, pariohhsf seaseratieneohtiel systamcioneer Nedmdaed @uidsdevbtiylean

aut omat ed gui ded vehicle (for exanple, AGV2), the automated gui ded vehicle

1 wites i Féccemng% io&@%&ﬁlﬁcﬁiiﬁx@%f me%p{aés%?pﬁ%n%{onan (08 @f@{lﬁghgwisded

vehicle waiting to enter a its priority or exanple, P2 e second

hi ghest priori o f n a L Quli icle 1 33
V1 O 02 33-%&sé%%#ﬁsééfuf%%fs@?gfﬁ]%"é@%ﬁq&é‘?§?eo‘é‘%q§‘3’th§§tn%””£§?ﬁ'ﬁ“’? ’4)  and
confirns that the nane of the qccupyi ng autonate i ded vehicle (AGV2) is
oot e 1 ol WooshE i (5t BRaTEa R Pl bl e at v et of an
aut omat ed gui ded vehicle with a higher priority than itself (for exanple,
AGV3 with the hi gineBIGp3,i4}ista/ faptoryshqsbeemputersthalcontnotafagtarydacilisigscl e 1
deletes its own designation (AGV1 ) as the nane of an autonated gui ded

vehi cl e wai andgrork seatiens 4hdseimdactrbasporirrettesis fexf dreenyiSait)ted guideds i ts own
designation (AGV1) as the nane of the occupying automated gui ded vehicle

(S48) and epdifibles].t hel #¥Bin G59tidhBntrbl uMERhidhe i vésponkedo adraieshovehi cle 1
exits the nerging area Al that 10 has been occupi ed, the automated gui ded

vehi cl &gl d%cﬁfeﬁ? séﬁﬁr%h@%ﬁ%%?b%i%ﬁ%}% tﬁhﬁsﬁlﬁ% tﬁ@"iﬁfof?fnattﬁ)gl aut onat ed

gui ded vehi I'n occupation IS case, as Int

conventi onal syst it.m e programed such, that the.auten d gui ded
venicle 1 aaeSte B bphhint SnlSabiRRITR Gy BE Bedh b B BTG 6 r e a1
is open, and the operation control unit 41 gives an_adm ssion to the

aut omat ed gﬁP@%@Wﬁfﬁ‘E&@?Ye]é‘FfeeL CEH’@@PPH@“\H%@@%@ copgitian ofthg autpmated

aut omat ed gui ded vehicle. Also in this system by using a wireless LAN for
communi cat i guidetlhehiderhmaeaviveless LddNcan be reduced significantly. Thus,
this system has the advantage in that it 20 is not necessary to provide a

confirmation sect #®is hakowerk tmpetegifor deliwgeing ustd fadapd4dtong thehen t he
bl ocki ng data are checked by the autonmated guided vehicle 1 at the tine a

detectimy niahshbRticonsrdd kofinded shebais theenanbrapee 1Zedfikhefautt@atel gi ng
area Al at a predeterm ned di stance (for exanple, 60 cn) is detected, the

aut omat ed gy, fiRd veRiiS 1 radbde iR tBlotderaiflote control, rewriting data by
transmitting melody data to the automated guided vehicle 1 and debugging
the software of the operation control unit 41. 43 is a network computer for
ordinary work that does not contribute to the control of the automated guided
20  vehicle 1.

Here, the network computer for debugging 42 may also serve as the
operation control unit 41 or the network computer for ordinary work 43.

46 and 47 are guidance lines for the automated guided vehicle 1. Al

and A2 are merging areas where the guidance lines 46, 47 are merged and
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V1' O 02/ 33-498 PCT/J POl /1190a8 entrance nmark in the case where the
nmerging area Al is not open. Here, the above-nentioned distance is

pr edet er My onsidering a distance that is sufficient t he

aut onmat ed gu%e 9,\P/ehi cle 1 to stop surely before reaching 'i({?gjngP?oé’ﬁce of

the nerging area Al. Furthernore, in the case of using the 5 entrance mark

as a detection mark, the entrance mark can be shifted fromthe nerging area

and positioned at a predeterm ned distance (for exanple, 1 neter) before

the merging area, so that the automated guided vehicle 1 can check the

bl ocki ng dathexe onheoné putamatedgurided wehiglacansenfer at @eldmgnd stop within 1

~meter fromthe entrance mark when the nerging ar ea Al is not open. 10

Her e, the above- nAstshomatindFEh a8)\dheifactpretesterompedr HY), Gonspadationg a

di stance that is sufficient for the automated guided vehicle 1 to stop

. before reacRhpol BRIt LRO GBtWSrK &ﬁlﬂ@tfeg'féhgd‘%%%irféﬂlvﬁ’ﬁ&%@het\%’c\(rkpas_5' ng
information anong a plurality of automated gui ded vehicles via the built-in

wir Bless L AN ¢ PR t,d nte ' rAat rol unit

31 and det SRR EE chdinably igHad SIPPOS P ed 5, BERY SduibeiRlk

possi bl e toéﬁ%ﬁé mutual ly the routes of the other vehicles and to all ow

the othe? v %0 take the runni ng path. Accordingly, the |l oad on the

side of the operation control unit 41 can be reduced. Furthernore, the

i nf or mati on neededurthermorni the eeratiengonbrhvay Poheuthrepmenyizeless in t he

present enbodi nent includes running route change information for instr

ucting to sWiANhdhptanil aethpdrofithe autematelggwided eehizlad ahosm imuBlGAY rout e.

When the running route to be taken by the automated guided vehicle 1 is

al ready occupidgshsbys aifeimationbyamdicedidiildaetiteahited eubdabvsitclel1 ¢ianthe
trouble or work, the automated guided vehicle 1 can 35 V1' O 02/ 3398

PCT/ JPOL | 090 peIbEaflANeY] Phcediaiigs i BASRM RNV EN s s SRYS 1hENge

instruction given fromt operation control” unit 41, or e operat’i on

control {4nit, 41 n NS Wo. or re.r } . t h ted

gui ded Yini otred TR IER TG 3 RuRerRl G BN D8PRG BnbEReBARRER' T
running route to.the one that 5 is. suitagble. Alternatiyel t he autonated
gui ded vehi OPETAIGH FPRIERLRC A e iRt Pt e esiblecalss froaA Has F%?ﬁo%’yh‘i’ sel f,
predicts the tinme that is necessary for the other suspended automated

gui ded vehi ebmpgder 40 andghsnetwork comvppterries debegeibg dconmetied totihai ned

runni ng route change i nformation,
operation control unit 41 via the LAN 44. However, an access limit is

programmed for the information stored in the automated guided vehicle 1

15 and the operation control unit 41 to prevent an illegal access from the
network computer for ordinary work 43, which is connected to the LAN 44
but does not contribute to operation control.

In addition, the automated guided vehicle 1 may be connected to the
LAN 44, as shown by a dotted line 100.

20 Furthermore, the information on start instructions and other
messages transmitted from the operation control unit 41 or the automated
guided vehicle 1 include an identification number of the operation control
unit 41 or a task identification number. Thus, the automated guided vehicle

1 ete. that received a message can check the identification number included
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and deter mnes whether to change the running route. To nmake this 10

j udgenent, fox exanple, the operation status data such as an average tine
required r aut omat ed gui ded vehicle Z to conduct a f rk are
al ready s groéé?@? gathered from each of the automated gui hégﬂ@@ﬁ{)g es in

t he operation control unit 41, and the automated gui ded vehicle 1 refers to
these running status data. 15 In the present enbodi nent, with respect to
the formof information to be passed between the automated gui ded vehicle 1
and the operatjon control unit 41 stored in one of the external devices
connect ed t &0 the massage and cpeiamay hethet dkisian amthorizedenesragrdo b gui ded
vehicl e and the operation control unit share files, transmt and receive

" files, passredivedat anerbyr messgges In dhid way, prodessing oflanypamor mesaage t he
information in a shared file includes (1) information related to

. transports, fiom théhetwsik éuan?ﬁt@tfsﬁofcﬁnhfsew@b@%; WRH Rednkkieakbite

(intersection) control, (3) the above-nentioned map i nformation (running

data). (4 i . . et
par atet o1 & 120y HHSCREHA cbRtFRR SR b GUE by Boah TRESLES e

02/ 33-498 PCT/ JP. 1 . vehi cl es, d (6 ted | eti ti f
each wor d(gl’fé‘fﬂdg’%&gﬁoﬁ’(f'\t/&?%ﬁﬁe u?ged(vzahiagl g?(p‘(la'ﬁeei n?g?pma'?i :)gnofl '[rﬁe o

shared file can be stored in the operation control unit, or, depending on
the content of th&urkhesmere B aceassingdl theautnranted spifed yebisksdrem ther
exanpl e, the information described as (3), (4), (5), (6) above).

Al t er nat i vengtworlecahputes for debugging 42niarthe ettworkjeoh inshaldtdtéion cambbe
designated as a naster autonmated gui ded vehicle, and this naster autonated

gui ded vehi ebedadsd Fooupgtdiing he t¥misbort confrdl Reftease ovaehiér dofevare of
above-nenti oned nmaster autonmated gui ded 10 vehicle stores the information

of the shar gfle hiuksinabdiPeeRBAehRT. 408 £10k ¥ ho IchgonalEEass Ak h Yg equi I ed.

Furt hernore, even | the operation control unit 1Is provi In the case

where t operall onic r.ol \i:- fail o function due t Q [ n, one
of the 0t onarbes SEitRReUBRITMin fhich S hHE ST HE HI0s I BebERR L 15

t t t ed i.ded vehi gl I h t t t i ded
Veni ol eI n ELAe RelEls 5005t G AC TSI W S PO I,
periodi cally checks whether the open ation control unit is functioning

correctly. ithestp Bpwr and dhe worklogd ofiithe aptomated: gwided yehidecambe er

aut omat ed gui ded vehicl e backs up the above-nentioned i nformation of the
shared fil e reduced signftambly, ardbhy stpgr timatoftahiranspert ehn deediortemed! n t he
event of a malfunction, this vehicle takes over the role as the naster

aut omat ed guidfiflcaeily,Godhat the bpéraliRigtite RAEK PrddiicioRBinORs Afwlisdlaced file.
Mor eover, the present enbodi nent was described by referring to a case where

the aut ggat ¢d jgitidedqvehi cle detects the guidance Iines (running 37

Next, it will be explained as to how information is transmitted
between the operation control unit 41 and the automated guided vehicle 1
when the automated guided vehicle 1 starts a transport.

FIG. 4 is a diagram showing how information is passed between the

20 operation control unit 41 and the automated guided vehicle 1 and contents of

processing in a first transport start processing in the present embodiment.

In FIG. 4, first, when a message of running data download (D/L)
request is sent from the automated guided vehicle 1 to the operation control

unit 41 (step 1, which will be abbreviated e.g. as S1 in the following steps),
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WO 02/33.198 PCT/JP01/09U~8 tapes) and runs automatically. However, the
present invention is not limted to this formof running al ong the guidance
| i nes and pplied also to a case where map i nformat] i d as
runni ng dgﬁgﬂyggmgutonatic runni ng. Here, the map infornaﬂ%gﬂﬂﬁémMﬁg
information on running routes on the floor 5 where automated gui ded
vehicles run, transfer stations, and positions such as charging positions
stored as two-di nensional coordinate values. In this case, the autonated
gui ded vehi cl e possesses position informati on of each station and position
i nf or mat i on @fe eperatienhicohtrol ugif 41 wsitepovamning: datd amal additionakindermation get
station. For exanple, the position information of the automated 10 gui ded
" vehi cl e it setdlatdnoletranspgrtiinéda fife (82)entd trgnbimdtsrostatrt stofictiorr unni ng
notor relative to the initial position using a rotary encoder or the like

_and cal cul at jfagsddretorMeUiitoRfatéd ghide@ i@t (88).| NUpbAke®2Gird BR-sthst t hi s
case, the.above-nentioned bl ocking control can be conducted based on the

map i nformatj e i ] i s t
befor o mer gi s ATt pbldadd SBELI Ml a Bl B Rl e
information) with reference to,fhe i nformatjon,.or, by.including .

| or mat fon. BAPBe e edme ROt Bt e e s g Sppation
occupi ed by these automated gui ded vehicles_in the p information and
updating at emnpreliynit tidntothe memass paat AREFHasD:(Sdhs At thindimeittdent ed 20
gui ded vehicl es and areas occupi ed by the autonated gui ded vehicl es al ong

wi th the novauematefl guided Velactt 1 betaohhaot enlyoimetrewhingeg deth awbitleé es, the
aut omat ed gui ded vehi cl es can run such that the areas occupi ed by the other

aut omat ed guhdémionabisfoemationtot tlayenhig ranbesrt che) alsb the Higniavgaitaccupi ed
by itself. WO 112/ 3398 PCT/JP01/ WQU~8 Furthernore, the present

38
enbodi ment \ﬁ%gﬁé aa‘gﬁ%a@xnfo% foinnl?eu B30 ﬂi@f@ﬂbﬁriﬂ% t@a?lsg?% eghegui ded

vehi cl e use conducting work I nc ing a transpor Icles In
factorigg) Howev nvent i on i s not. ed to this,enbodi ment
b )

r. th resent | | Lim ) |
and can W apprediengosfrd p5IF L ob A4ERME SRl ) PR ehBeh B eRER
sel f running S%§P€§S vehicl es in anmusenent parks. Wien information is
passed vi a ath Yeipglegtse having a data transm ssion rate of 1.1 Mops as in
the present enbodinment, only a waiting tine of 3.5 X 9.6 _/ 11000 = 0. 003
seconds is requi r eHowaver,at ¥ alap ppeiblei that the antumaied giided ¥ebistixdorss
needed in the past fromconpletion of a transport until a start of the next
tr anspor t.ndhebtaimthe rohringeditatarahidpardditienabmfatastied needat fortthal |y
without. any waiting tinme. Furthernore, when, for exanple, 20 units of
aut omat ed gufdIRfking transport.
15 The start instruction message including an identification number of
the operation control unit 41 and a task identification number is transmitted
to the automated guided vehicle 1. Upon receiving the start instruction
message, the automated guided vehicle 1 checks the unit identification
number and the task identification number included in the start instruction
20 message. After it is confirmed that this is a start instruction sent from the
operation control unit 41, the automated guided vehicle 1 transmits a start
instruction acknowledgement to the operation control unit 41 for

confirmation of a receipt of the start instruction message (S5) and starts

running.
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vehicl es are positioned, it took 10 seconds in the past to update the
status 15 data of all 20 units of automated guided vehicles, but it takes

only 10 ) 1000 = 0. 009 seconds according to the pr mbdi ment .
Ther ef or Qgtog/éégéesent enbodi nent has the advantage in thE?Wf}ﬁoel S 4gt us

nonitoring function of automated gui ded vehicles can be conducted easily,
and that the real tinme al so becones excellent. 20 Furthernore, for
conducting a bl ocking control to avoid collisions betwen automated gui ded
vehi cl es, when, for exanple, 20 units of automated guided vehicles are

posi tioned, it wdEheautasaieyd guded vehidke hrunsfrom the presknbpositio tmalmef ore a
nmerging area in the past, which corresponds to an average di stance for an

aut omat ed digisthetaEivadiy stationinf {rO8Mpby stdtEEredfives W H€ick3td K8 PCT/ JPO1
/09(18 the automated guided vehicle intends to enter a designated ner ging

area until . kven I i ent
enbodi nent , TaRpRs tefl MERARi HiER rop YRS e B Ao R AR RN
that essentially a . .run- .S _no_Jlonger, Nnecess L Ehus, start all owance
can 5 be. o1 oimair abvmtPadife Al A SRS WY it ReRbRin g | DT e o
only possible to redyce the area of nerging areas ere only _one vehicle
can ent%r bepncgrnest. ¢ et Wheo Hiegrmmipe data ?‘Bﬂ%@ﬁé&fﬁoﬁloppi ng the
aut onat ed gui ded vehicle. As a result, the transport capability of the

aut onat ed ginfolsdatieninetdedfor the follgpwimgdaangpriere skored e amigowated he
present invention can provide special effects in which the waiting tine of

an aut omat eguidud dedicke hicohtinaas tiamspbrting ahtill asebies af tiaaldpyris)is
significantly shoe tening the comrunication time of var ious information,

the transpogdmgletdi ertoh, he AbtaHARIBSBEdcdVeHRIE YQBLEL 8 tRanyRt as the
operating rate of work stations and production |ines as a whole can be 15

nproved, | tog, SIRLARGEAR DenC OISINS! e R10AP2996, easi |y by sharing the

file in whicl e I'nformtion or running TS stored with each
RN R R E MR ALY
02/33.198 C(I)_lﬁlyl\é%e ?1%41\;12%1011/ gge%eh%or the present transport but also the

information needed for the following transport at a timing according to its

own transport status from the operation control unit 41 by itself, so that the

transport efficiency of the automated guided vehicle 1 can be improved.

15 In addition, the above-mentioned embodiment was described by
referring to a case of sending a running data D/L request (transport
instruction request) from the automated guided vehicle 1. However, it is
also possible to start a transport such that the operation control unit 41
monitors the position and the status information of a large number of

20 automated guided vehicles, determines which automated guided vehicle is to
be used for the transport and outputs a transport request for the chosen
automated guided vehicle to its own file or to the automated guided vehicle.

This case will be described in detail by referring to FIG. 5 and FIG. 6.

FIGS. 5 shows one exemplary case in which an automated guided
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1. An automated gui ded vehicle for conducting a transport of articles or
ot her work by running a designated r unning xoute, the automated guided , 5

vehicle c ri.sj.0g a wireless |local area network adapter % i ng

i nfor mti‘&%{?ﬂﬂgdi o wth an exter nal device connected t 8{'@2@1?@!%% area
network or with another automated guided vehicle, a nmenory part for storing
at least information fromthe external ZO device or fromthe another

aut omat ed gui ded vehicle and information related to the autonated gui ded
vehicle itself, and a control part for controlling the wirel ess |ocal area

net wor k adayshicleaiarestinfarpration gaits.owibpasitivh@ndustates uthpufilded RIEhHAl e
according to claim1l, wherein the autonmated gui ded vehicle refers to and

timely obt aisnssdiheihvdtiadiagnamed@daing @he ruffinrote b chagtitymited gudedd
vehicle, which is stored in the external device or in another autonnted

gui ded vehi gdifcle¥nd %ﬁlsfer@té%@ﬁﬁasggﬁghﬁgygwe R 6@? WREK g{imer, and

running control is conducted on the obt al ne

i nformationg,3. The autonat ' ehi accordj.n 0 ¢laim2 wherein
as the | nf oPePRBHERALHAGT o1 PR L SRR Ee BELR LT o BhEhiEng" el
obtai ns runni ng da indicating rynping foutes by itself via the wireless
| ocal arkea ¥oute, w@n@@t@ﬁm&%& vgﬁ@&bmsesﬁmw&ar@aes gythesethe
aut onat ed gui ded vehicle according to claim2, wherein as the information
needed for transfergtations.adbarhehledk gfitlreriuvringabute isrmidicaded by posion
information on transport requests for the automated gui ded vehicle by

itsel f via hhmbers €De® and ad fartle fomidentificationpf &% positicihe Burtexamipdd, gui ded
vehi cl e according to claim2, wherein the nenory part stores information on

the presentp@afibhinRinedr & akgsvenfodheBSTDRwHile hWdshfii RGmbee @ aseRbn St at us
so that the external device refers thereto via the wireless |ocal area

net wor k adaa)tﬁ{e @ﬂgggkﬁgﬁgﬁgegﬂ@g%{mt zgui ded vehicle to which a -

transport reques _ _ onated guided vehicle according to
Gui dod Wohicl o ¢ Ry BN RAGHCR D RRON oge dPRERRGILEF IR ¢hA { he
automat ed gui ded vehicle by itself via the wireless | ocal area network
adapt er. 7. PgHEon ansas Eieweation file plored to putomated gudedwehiolgter ei n as
the 20 informati on needed for running, the autonmated guided vehicle tinely
obt ai ns AGV1, AGV 2 and AGV 3 of FIG. 5A, respectively. FIG. 5B, FIG. 5C and

FIG. 5D show examples in which the “status” is indicated either as “in

transport” or “waiting for transport request”, but different status such as

15 “charging” or “stopping due to trouble” are also possible.

FIG. 6 is a diagram showing how information is passed between the
operation control unit 41 and the automated guided vehicle 1 and contents of
processing in a second transport start processing of the present embodiment.
Bach automated guided vehicle 1 writes and stores its own position and

20 status into the files shown as examples in FIGS. 5B, 5C and 5D, and updates
whenever necessary, for example, at a timing when the position or the status
has changed (S11). The operation control unit 41 periodically refers to the
file stored in each automated guided vehicle 1 (S12) and determines the

automated guided vehicle 1 to which a transport request from the factory
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area entry information that controls the automated gui ded vehicle from
entering a designated area of running by itself via the wireless |ocal area

net wor k a%ﬁzzv{%gsconfi rms whet her there is any ot her autorlpchzﬂggwggtgd
t i

vehicle i esignated area other than itself based on ed area
42 WO 02/3398 PCT/JPO 1 /090-48 entry information, and determ nes whet her
to enter the designated area based on the result of judgenent. 8. The

aut omat ed gui ded vehicle according to claim 7, wherein in the 5 case where
t he aut omat ed gui ded vehicle confirns that there is no other autonated

gui ded vehi diast icompluerié® isgmatpad barcensidehiag thegrositicreand thestadus ofread

gui ded vehicle updates the area entry information, which is stored in the

external deviwemaied guidid wittlbar (S1@).orat thisdithdedr eehiple it by adding its
own identification information thereto, enters the designated area and 10

_occupi es thedé%@ﬁhﬁ{éﬂtﬁﬂ:haﬁh%th@tram?ﬁe a&%&@ﬁ FApaeth Mehhalomasgor ding to

claim?7, wherein in the case where omat ed gui ded vehicle confirns

that there is.. - quided i.cl.e i i t er than
tael 1t he SRS PRETEN RiuR 1 kb6l ol Bal SR LA ILE R B
information that,coptrols.the entr standb}i of the designated area, which
is stored i irapsfes %F%Whaé‘?/%téd%%/a’r"ﬁp%??@ anot her aut omat ed gui ded

vehi cl e, by addi ani ts own identification information and priority thereto
and waits to ent erThreoprrationcontesl ywnit ¢t waitea the oame offthe Eauﬂmﬁﬁ@%d gui ded
vehicle according to claim7, wherein in the case where the autonmated

gui ded vehi cdqidednthichstd Wwhicl thertwanspord rediiest iaotitpnet sl the Wedspathi cl e in
t he designated area other than itself, the automated gui ded vehicle obtains

area entry steaudbyintdiRow Gn(S1at PBe autdmeXPsedad{eRiclé pEtodicalPo. | 8
controls the entry standby of the designated area, which is stored in the
et T nel et 0 bt AP s R g s g e | (L,
FRARILTS M AIANS  T  2
or operation control unit 41 writes the running data and the additional
information into the file (§16). The following procedure is the same as the
first transport start processing of FIG. 4.
Here, the information on position and status may be provided from
15 the automated guided vehicle to the operation control unit 41 by a message,
or the automated guided vehicle may provide the timing to monitor to the
operation control unit 41 by a message, and the operation control unit 41
refers to the file stored in the automated guided vehicle at this timing.
Furthermore, the automated guided vehicle 1 also can check by itself
20 whether there is a transport request sent from the factory host computer 40
to the operation control unit 41. In this case, the automated guided vehicle 1
checks timely whether there is a transport request inside the file stored in

the operation control unit 41, or at a timing given from the operation control

unit 41 to the automated guided vehicle 1, the automated guided vehicle 1
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in the another automated gui ded vehicle, by adding its own identification
information thereto, enters and occupi es the designated area. 11. The

aut ormat e i vehi cl e according to claim 7, wherein th ted

gui ded vgwggpggggnprises detection neans for detecting a ﬁgi@wggbgﬁﬁer

di stinction neans on a running path provided in a position before an
entrance of the designated area by considering a running distance enabling
st oppi ng before the entrance, and the automated gui ded vehicle obtains the
area entry informati on based on a detection of the distinction nmeans by the
15 det ect i ocheckandhether thidre inattomespodt vequbst at Shisdiming cor ding to cl ai m 2,
wherein as information needed for running, the autonated gui ded vehicle

" tinely obtains rummthermod,avichasgrecties thd dfoination ohighgrianetraptiensf routes
froma present 20 running route to another running route by itself via the

_ wireless |oggl a@ﬁoﬁ@ate&ggﬁ?déﬁ fEapleer ea@gigedk WREtHAY tREANG! Y infsini 46H NI

route to the instructe unni ng route sed on the obtained running route

change dat a, . The_ aut t e i vehi c cqr.di t |.aj wherein
tho 4 verbdiss dteRti S thediber oy BOhEP CaREC T thadR ehe Hlpe

[ f ed i, !
owr 1 A R VAP G i GHUABOB L EEt RS AHCLOIALS FURIAD A othfot vor k by ¢ he
external device. 5 14. The automated gui ded vehicle according to claim1i,
wher ei n t heautpmuatedemided uehiclechian eeabihy rewsing dash oty iwpogivensg alevi ce
for reproducing nmusic data stored in the nenory part, the automated gui ded
vehi cl e enaglartghstewdtion frgm the opeshtion @batrabuajiptlor thetaitohraded) guidedot e
processing via the |local area network by the external device. 10 15. The
aut omat ed gydiiert vehicle according to claim1, wherein infornmation on start
instructions or other nmessages passed by radio with the external device or

anot her aut omat ed } ki i »
i dentification ﬁulﬁggéri&&g%n}flﬁeheqﬁ%gpnae g%ﬁ iﬁée%)r 0 tt m%qoﬁgﬁgﬁkigalgggggﬂng?ed

i ded hi cl task i tifjcati nber... .16. t t.i hi cl
W th thD f URGErER o Anaane A ey e RS TR P B SRR 2 ©
wireless | ocal area network adapter for passing information by 20 radio
Wi th an ext BERSPORGUTICl B Al GhiGhedaansarbaTHe b FkDS e t PBinot her

autonotive vehicle, a nmenory part for storing at |east information fromthe
ext er nal the other hand, a “start instruction” means that an instruction to start

running is given to an automated guided vehicle that received a transport
request and running data.

15 Next, it will be explained as to how the automated guided vehicle is
controlled when entering the area A1 where the guidance lines 46, 47 are
merged.

FIG. 7 is a diagram showing how information is passed between an
operation control unit and an automated guided vehicle and contents of

20 processing in a first merging control processing of the present embodiment.

When the automated guided vehicle 1 intends to enter the merging
area Al of the guidance lines 46, 47, first, the automated guided vehicle 1
obtains an access right to the area entering status file shown in FIG. 8 stored

inside the operation control unit 41 (S31), reads and refers to the area
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device or fromthe another autonotive vehicle and information related to
the autonotive vehicle itself, and 45 WO 02/ 33-498 PCT/JP011090-48 a
control part.fqQr controlling the wireless |ocal area network adapter and

t he nmemox (b%%§¥m17. The autonotive vehicle according to ECAMPHEMher ei n
the autonotive 5 vehicle refers to and tinely obtains information needed
for running of the autonotive vehicle by itself, which is stored in the
external device or in another autonated guided vehicle, via the wireless

| ocal area network adapter, and running control is conducted by itself
based on t hentdring stedus fle andwonfinms whetBer therepe aayiothexantonmitedyst em f or
an automated gui ded vehicle including an aut omated gui ded vehicle for

" conducti ng guidahedidele dfterinkithe eser@in®hfer AMIBE2)DY Asuppesidt f thesi gnated r
unning r oute and an exter nal device for passing information by radio with

- Lhe aut ot SR Wi (e id AnsfhRh Suuhf FUARRNRRIGUIB MRRLELL |

conprises a'w area network adapter for passing In

radio with the tern evi ted to. t oca .ar network.,or with
ot her aut diige i BT Bl %6 HebE e 00 RECL SRt Squl e reR AR oL i at oo
gui ded vehicles stores 2Q infornation on start instrugtions for the

aut omat efl g@UieR2 aided et d Stoms bithss P EHusReAt e IPEFAREGreand- t he
aut omat ed gui ded vehicle refers to and tinely obtains the information
needed fox rUmddriduis susnended séater the antonrated guadethiehiels keeasts the aeat her
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(AGV1) into the name of the entering automated guided vehicle name
corresponding to the area number Al of the area entering status file (S33),
releases the access right to the area entering status file, enters the merging
area Al and occupies this area (S34).
15 In the conventional system, a confirmation section was provided just
before entering the merging area Al to check whether it is allowed to enter,
or alternatively, it was programmed such that the automated guided vehicle 1
stops every time at the entrance of the merging area A1l even if there is no
other automated guided vehicle besides itself in the merging area Al.
20 However, according to the present embodiment, the automated guided vehicle
1 obtains the access right to the area entering status file stored in the
operation control unit 41, and by referring to this area entering status file,

the automated guided vehicle 1 can determine by itself whether to enter and

occupy the merging area Al. Therefore, it is not necessary to provide such a
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(%0( ) 1%()8%% ) ???g@l %&ﬁﬁg@%ﬁ%g&tﬁ%% %bq‘s (:(% &%&v@e’ch&p‘che}g is any

10% & () - O%a‘%’ltgl)na@(i‘ g?ﬁdgéd(\)eh@le occupying the merging area Al concerned

(S42). In the case where there is no automated guided vehicle occupying the
merging area Al, the automated guided vehicle 1 writes its own designation
(AGV1) as the name of the occupying automated guided vehicle (S48).

20 On the other hand, in the case where the area concerned is occupied
by an automated guided vehicle (for example, AGV2), the automated guided
vehicle 1 writes its own designation (AGV1) as the name of an automated
guided vehicle waiting to enter and its priority (for example, P2: the second

highest priority) (S43). Thereafter, when the automated guided vehicle 1
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10\ f 3: 10% &witteanbefose 284%)5@:@% B Oparf Gesignatgon JAGV1) as the name of the

occupying automated guided vehicle (S48) and enters the merging area Al.
When the automated guided vehicle 1 exits the merging area Al that
10 has been occupied, the automated guided vehicle 1 deletes its own
designation (AGV1) in the name of the automated guided vehicle in
occupation (S49).
Also in this case, as in the conventional system, it may be
programmed such that the automated guided vehicle 1 asks the operation
156  control unit 41 whether the merging area Al is open, and the operation
control unit 41 gives an admission to the automated guided vehicle 1 after
checking whether there is no other automated guided vehicle. Also in this
system, by using a wireless LAN for communication, the communication time
can be reduced significantly. Thus, this system has the advantage in that it
20  is not necessary to provide a confirmation section before the merging area Al.
In addition, when the blocking data are checked by the automated
guided vehicle 1 at the time a detection mark that is provided before the
entrance mark of the merging area Al at a predetermined distance (for

example, 60 cm) is detected, the automated guided vehicle 1 can stop at the
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L A s A
109% :gL ()-11 é}?lgg;lyg@g%ag@g)m% g@%@@&%@ at q(yreaeteglgnned dfstargc)e (for example, 1

meter) before the merging area, so that the automated guided vehicle 1 can
check the blocking data at the time the entrance mark is detected and stop
within 1 meter from the entrance mark when the merging area Al is not open.
10  Here, the above-mentioned distance is predetermined by considering a
distance that is sufficient for the automated guided vehicle 1 to stop before
reaching the entrance of the merging area Al.
Moreover, by passing information among a plurality of automated
guided vehicles via the built-in wireless LAN adapter 11, without interposing
15  the operation control unit 41, and determining whether to enter the merging
area, it is also possible to check mutually the routes of the other vehicles and
to allow the other vehicle to take the running path. Accordingly, the load on
the side of the operation control unit 41 can be reduced.
Furthermore, the information needed for running of the automated
20 guided vehicle 1 in the present embodiment includes running route change
information for instructing to switch from the pervious running route to
another running route. When the running route to be taken by the
automated guided vehicle 1 is already occupied by another automated guided

vehicle because of some trouble or work, the automated guided vehicle 1 can
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necessary for the other suspended automated guided vehicle due to trouble
ete. to be restored based on the obtained running route change information,
and determines whether to change the running route. To make this

10  judgement, for example, the operation status data such as an average time
required for the automated guided vehicle 1 to conduct a transfer work are
already stored or gathered from each of the automated guided vehicles in the
operation control unit 41, and the automated guided vehicle 1 refers to these
running status data.

15 In the present embodiment, with respect to the form of information to
be passed between the automated guided vehicle 1 and the operation control
unit 41 stored in one of the external devices connected to the network, there
are forms in which the automated guided vehicle and the operation control
unit share files, transmit and receive files, pass information by messages, and

20 soforth. In particular, the information in a shared file includes (1)
information related to transports, (2) information related to the
above-mentioned blocking (intersection) control, (3) the above-mentioned map
information (running data), (4) instruction data for conducting work such as

transfers, (5) parameters used for speed control etc. of automated guided
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can be designated as a master automated guided vehicle, and this master
automated guided vehicle can store the information.

In the case where the above-mentioned master automated guided

10  vehicle stores the information of the shared file, the operation control unit is
not necessarily required.

Furthermore, even if the operation control unit is provided, in the
case where the operation control unit fails to function due to some reason, one
of the automated guided vehicles that was predetermined as a potential

15 master automated guided vehicle can function as the master automated
guided vehicle. In this case, the potential master automated guided vehicle
periodically checks whether the operation control unit is functioning correctly.
If the operation control unit is functioning, the master automated guided
vehicle backs up the above-mentioned information of the shared file into its

20 own memory part at the time of checking. In the event of a malfunction, this
vehicle takes over the role as the master automated guided vehicle with the
latest backup information of shared file.

Moreover, the present embodiment was described by referring to a

case where the automated guided vehicle detects the guidance lines (running
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5 where automated guided vehicles run, transfer stations, and positions such as

charging positions stored as two-dimensional coordinate values. In this case,
the automated guided vehicle possesses position information of each station
and position information of the vehicle itself as coordinate data and runs to a
target station. For example, the position information of the automated

10 guided vehicle itself can be recognized by detecting the rotation of a running
motor relative to the initial position using a rotary encoder or the like and
calculating the amount of shifting from the initial position.

In this case, the above-mentioned blocking control can be conducted

based on the map information. For example, either by checking the blocking

15 data before merging areas (regions of merging areas are stored as map
information) with reference to the map information, or by including
information on positions of other automated guided vehicles and areas
occupied by these automated guided vehicles in the map information and
updating at any time the information on the positions of the automated

20 guided vehicles and areas occupied by the automated guided vehicles along
with the movement of itself and the other automated guided vehicles, the
automated guided vehicles can run such that the areas occupied by the other
automated guided vehicles do not overlap (interfere) with the area occupied

by itself.
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When information is passed via a wireless LAN having a data
transmission rate of 1.1 Mbps as in the present embodiment, only a waiting
time of 3.5 % 9.6 / 11000 = 0.003 seconds is required, while a waiting time of
10 about 3.5 seconds was needed in the past from completion of a transport until
a start of the next transport. Therefore, the next transport can be started
substantially without any waiting time.
Furthermore, when, for example, 20 units of automated guided
vehicles are positioned, it took 10 seconds in the past to update the status
15  data of all 20 units of automated guided vehicles, but it takes only 10 X 9.6/
11000 = 0.009 seconds according to the present embodiment. Therefore, the
present embodiment has the advantage in that the status monitoring
function of automated guided vehicles can be conducted easily, and that the
real time also becomes excellent.
20 Furthermore, for conducting a blocking control to avoid collisions
between automated guided vehicles, when, for example, 20 units of
automated guided vehicles are positioned, it was necessary to provide a

run-up of at least 6.6 m before a merging area in the past, which corresponds

to an average distance for an automated guided vehicle to run from the time
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possible to reduce the area of merging areas where only one vehicle can enter
but also to conduct the blocking control without stopping the automated
guided vehicle. As a result, the transport capability of the automated guided
vehicle can be improved.

10 As described above, the present invention can provide special effects
in which the waiting time of an automated guided vehicle can be eliminated
substantially by significantly shortening the communication time of various
information, the transport efficiency of an automated guided vehicle as well
as the operating rate of work stations and production lines as a whole can be

15  improved, the system can be constructed and changed easily by sharing the
file in which the information needed for running is stored with each
automated guided vehicle, and the flexibility of the operation control system

for the automated guided vehicle can be improved.

20
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m10%VE () - 8&%%%&@15;”&8%588 a designated running route, the automated guided

5  vehicle comprising

a wireless local area network adapter for passing information by
radio with an external device connected to the local area network or with
another automated guided vehicle,

a memory part for storing at least information from the external

10  device or from the another automated guided vehicle and information related

to the automated guided vehicle itself, and

a control part for controlling the wireless local area network adapter

and the memory part.

15 2. The automated guided vehicle according to claim 1, wherein the
automated guided vehicle refers to and timely obtains information needed for
running of the automated guided vehicle, which is stored in the external
device or in another automated guided vehicle, by itself via the wireless local
area network adapter, and running control is conducted by itself based on the

20 obtained information.

3. The automated guided vehicle according to claim 2, wherein as the
information needed for running, the automated guided vehicle timely obtains

running data indicating running routes by itself via the wireless local area
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5 information on transport requests for the automated guided vehicle by itself

via the wireless local area network adapter.

5. The automated guided vehicle according to claim 2, wherein the

memory part stores information on the present position or status information
10  indicating the present status so that the external device refers thereto via the

wireless local area network adapter and determines an automated guided

vehicle to which a transport request is output.

6. The automated guided vehicle according to claim 2, wherein as the
15 information needed for running, the automated guided vehicle timely obtains
information on start instructions for the automated guided vehicle by itself

via the wireless local area network adapter.

1. The automated guided vehicle according to claim 2, wherein as the
20 information needed for running, the automated guided vehicle timely obtains
area entry information that controls the automated guided vehicle from
entering a designated area of running by itself via the wireless local area
network adapter, confirms whether there is any other automated guided

vehicle in the designated area other than itself based on the obtained area
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8. The automated guided vehicle according to claim 7, wherein in the

5 case where the automated guided vehicle confirms that there is no other
automated guided vehicle in the designated area other than itself, the
automated guided vehicle updates the area entry information, which is stored
in the external device or in the another automated guided vehicle, by adding
its own identification information thereto, enters the designated area and

10  occupies the designated area.

9. The automated guided vehicle according to claim 7, wherein in the
case where the automated guided vehicle confirms that there is an automated
guided vehicle in the designated area other than itself, the automated guided
15  vehicle updates area entry standby information that controls the entry
standby of the designated area, which is stored in the external device or in
the another automated guided vehicle, by adding its own identification
information and priority thereto and waits to enter before the designated
area.
20
10. The automated guided vehicle according to claim 7, wherein in the
case where the automated guided vehicle confirms that there is no other
automated guided vehicle in the designated area other than itself, the

automated guided vehicle obtains area entry standby information that
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5 updates the area entry information, which is stored in the external device or
in the another automated guided vehicle, by adding its own identification

information thereto, enters and occupies the designated area.

11. The automated guided vehicle according to claim 7, wherein the

10 automated guided vehicle comprises detection means for detecting a mark or
other distinction means on a running path provided in a position before an
entrance of the designated area by considering a running distance enabling
stopping before the entrance, and the automated guided vehicle obtains the
area entry information based on a detection of the distinction means by the

15 detection means.

12, The automated guided vehicle according to claim 2, wherein as
information needed for running, the automated guided vehicle timely obtains
running route change data for instructing a change of routes from a present
20 running route to another running route by itself via the wireless local area
network adapter, and runs by changing its running route to the instructed

running route based on the obtained running route change data.

13. The automated guided vehicle according to claim 1, wherein the

44



g10%: ()-, 109% ()- G5 dEnbC 10t 109% ()-s10% ()-yFg#l0%' ()-, 10% ()- @
100& ()-, TLO%& ()-~: dEnbC 10t - 10%& () - F+y10%& ()-)

100& () -y, 100@! () - SF10% () - @ 10% ()- 6] TAEMDC 10t3: f 1Q0& L),

109%& () - 6“/8%@&%9%- 3100& ()-i/l‘ | 10%&! 8-y/ 0% () - PbC 10t 9@%@‘6’ B8, o ()-
|~ 100& ()-> 10% ()- 10 10 10=10% ()- P6AELC 10t I 109%& () - 10%& ()- |

1008 ()-@! 10%: ()-! 109% ()- 10%: ()-3| bdEbC 10t $z 10%& ()-1" 10%& ()-S -
109& () - &@ 10%: () - S" 109 ()-m 10% ()-BdE:/ 10 10Y= 10%&' ()-f1

109%' () - & 109 ()-*T 109 ()- (10%: ()-f&nt 10%& ()-: xY: /

108y 10%vE: (jutcmatsshguidedvehickoapables undaime of trapspert contmdmaftypre 108 H
dE: / 10&S10%WE () - FALOMME' ()-y' 109V () - 109V () - 109V’ () - f MLOGMVE! () - K :
dE: / 108, - gtot@bAvRIHE meiaydyirt pr Yew O data’thiOIlRrdete’ proosadag yiey
1000V () -7 dE:/ 10M 10ME= 109 () -, 3: 10%E ()- 8

. 10%VE' () -, StHORME dvea deb@UMEDE the exid¥iBdbvice.

5 14. The automated guided vehicle according to claim 1, wherein the
automated guided vehicle comprises a melody reproducing device for
reproducing music data stored in the memory part, the automated guided
vehicle enabling rewriting the music data as appropriate through remote
processing via the local area network by the external device.

10
15. The automated guided vehicle according to claim 1, wherein
information on start instructions or other messages passed by radio with the
external device or another automated guided vehicle includes at least one
selected from an identification number of the external device or of the other

15 automated guided vehicle and a task identification number.

16. An automotive vehicle with the function of self-running, the
automotive vehicle comprising
a wireless local area network adapter for passing information by
20 radio with an external device connected to the local area network or with
another automotive vehicle,
a memory part for storing at least information from the external
device or from the another automotive vehicle and information related to the

automotive vehicle itself, and
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5  vehicle refers to and timely obtains information needed for running of the
automotive vehicle by itself, which is stored in the external device or in
another automated guided vehicle, via the wireless local area network
adapter, and running control is conducted by itself based on the obtained
information.

10
18. An operation control system for an automated guided vehicle
including an automated guided vehicle for conducting a transport of articles
or other work by running a designated running route and an external device
for passing information by radio with the automated guided vehicle,

15 wherein the automated guided vehicle comprises a wireless local area
network adapter for passing information by radio with the external device
connected to the local area network or with another automated guided
vehicle,

the external device or one of automated guided vehicles stores

20 information on start instructions for the automated guided vehicle or other

information needed for running, and
the automated guided vehicle refers to and timely obtains the
information needed for running, which is stored in the external device or in

another automated guided vehicle, by itself via the wireless local area
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conducting a transport of articles or other work by running a designated
running route and an external device connected to a local area network via a
wireless local area network, the method comprising the steps of

storing information needed for running including information on start
instructions for the automated guided vehicle in the external device or one of
a pluraiity of automated guided vehicles,

referring to and obtaining the information needed for running, which
is stored in the external device or in another automated guided vehicle, via
the wireless local area network in the automated guided vehicle, and

conducting running control by itself based on the obtained

information.

20. The operation control method according to claim 19, the method
comprising storing area entry information that controls the automated
guided vehicle from entering a designated running area in an external device
or an automated guided vehicle,

obtaining the area entry information from the external device or
another automated guided vehicle via the wireless local area network in the

automated guided vehicle,

47



, 109%' ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Headi ng 83]c" "Heading
93] c" A "Defaul i, Laragraph Font J5N( h' (-3: VAGNU\/ chj nt P{ @ ‘

-2468: <E%%Mﬁﬁpmvx2\ A bdf hj | nprt vxz| ~xo#* 2: 2CIRYa: i op%}'ﬁﬁ”@%’;@si
3yJB

@#YR! ()*+\-\.0, 23i 56790: g<=>] @CsD&FG @XLN=PQRATUWK: YZ\ ] _N aWt! eOf gh6j kU m
n! pj gr uvwLy{| K~r LC- 107KbFdN2MBP1Syr) Ez. Y8 A@DO'P n; P1t" "~#/ $%&K()*C,-//0
I"#PUR () *+,-./0123456789: ; ) . C

<=>? @\BCDEFCHI J KLemdromrgewhether there ig sayaither prtomsisdranidednsbicla s Ti nes

~ New RomanAri al Courier New'h Root EntryWrdDocunent

" #$9& () * +the desigRdiedz89a other than itself based on the obtained area entry
<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~
CHSYR () * +infobRhRRASEH89: ; N

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

determining whether to enter the designated area based on the result

5 ofjudgement.
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