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Abstract: ABSTRACT A waiting tine of an automated gui ded veRpfl 8005S
substantially elimnated by signifi- cantly shortening the communi cation
time of Wgro?%ﬂ%gsi nformati on, and the transport effici enBQT’ﬁOIQﬂo“ﬁut onmat ed
gui ded vehicle as well as the operating rate of work stations and

production lines as a whole are inproved, and in addition, the
flexibility of an operation control systemfor the automated guided
vehicle is inproved. An automated guided vehicle I includes a wreless

| ocal area network adapter 11 forDB3SRIRFION ormati on by radio with an
operation control unit connected to the |local area network or w th another
aut omat ed gui ded vehicle, a nenory part 12 for storing at |east
information fromthe operation control unit or from

AUTOMATED GUIDED VEHICLE, OPERATION CONTROL SYSTEM AND
METHOD FOR THE SAME, AND AUTOMOTIVE VEHICLE

FIELD OF THE INVENTION
The present invention relates to a pluraiity of automated guided
| vehicles or automotive vehicles that have the function of self-running, and an
operation control system and method for these vehicles. In particular, the
10 present invention relates to a technology for transmitting information
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 avtomatically 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




anot her automated gui ded vehicle and information related tp Qﬁ oggsonat ed
gui ded vehicle itself, and a control part 14 for controlli n e Wmrel ess
local aVOI23%ork adapter and the nemory part. 4 ApriPC 5’ 9B 02/ 33498
PCT/ JPOL/ 09048 DESCRI PTI ON AUTOVATED GUI DED VEHI CLE, OPERATI ON CONTROL
SYSTEM AND METHOD FOR THE SAME, AND AUTOMOTI VE VEH CLE FI ELD OF THE

| NVENTI ON The present invention relates to a plurality of automated gui ded
vehi cl es or autonotive vehicles that have the function of self-running, and
an oper at shortedirtuiorusyisseatha dndehbnginbareddh aseprovidal atssevienalpglntesul ar ,
the 10 present invention relates to a technology for transmtting

i.nformati Oﬁloﬂ%elﬂl\é%ﬁlt@ PAHAFHIIpYiaRé p@b&ﬁﬁ@'fo%ﬂsﬁé' lafdch1¥ed theé gigcdlad their
control units, as anmong a plurality of autorrat ed gui ded vehi cl es.

BACKGROUND fq an
aut ot ed 5&@5‘@5&@#\%@?&@ of SPYERHARE b pesA AR E IR B o8 P,
which is i nt dto onati ze and bor.savi eneral l. | oys a
gui dance sy @%ﬁ%@aﬁ@@ﬁ%‘?h Jéasnsm}'dlieﬂ df’ﬁ%ﬂ%&‘ s\%\ﬂ?@f?g I%ﬂﬂlté#eéggous in
vi ew of the cgst and techngl ogy. Such fixed routes are determ ned by
gui danc® h%ﬁ“@‘)ﬂ&ﬁﬂaéhgw dance 20 tapes attached on the floor of an
unmanned Warehouse or a factory. An automated guided vehicle runs
automati cal | y al Bngtherenayej ainhvelity nésutemated ghadet vélnglestaze posidioned | i nes
el ectromagnetically or by means of an optical

on the above-mentioned guidance lines. When a transport request is given,

to an operation control unit from a factory host computer that controls factory
facilities and work stations via a local area network (LLAN), after running

10 data and information related to the transport is given from the operation
control unit by radio, these automated guided vehicles start running based on
a start instruction to conduct an instructed transport or work order.

Now, the conventional system of transmitting information between

the operation control unit and the automated guided vghicle isa

15 communication system in which the control part of the operation control unit
is connected to a radio with a cable conformable to RS8232C, 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




systemusing a |line detection sensor. Such guidance lines af a,ggneoal |y
formed as conti nuous or circular running routes and desi gned guch that 1 WO
02/ 33498WR B398 2005 PCT/ JP01/ 09048 short-circuit runnthdIpe9848and
charging areas are provided at several places along the route. At
appropriate positions outside and along the circular guidance |lines, a
plurality of work stations are positioned for |oading and unl oading
articles to be transported, and charging stations are positioned 5 inside
the circul ggriglajoambuidabion¥ia ¢he RIUIVEABlY. of aut omat ed gui ded vehi cl es
are positioned on the above-nentioned gui dance |lines. Wen a transport

request s i venFIGOl AEHARChA iAfbraARIdPlcotithind [AENA) i phaicl t{b@%eﬁomm er
I a [ ocal ar

that controls factory facilities and work stations v ea

network (L af; i t IRt O ' el

franspor t 15 neEksH oty BRashl Spftiiese AR Mel R Srbilf

aut onmat ed | ded vehicles start rynni rh%rgaseg on a start instruction to
conduct an®i HEOCPIRBSIP CORESTINa] trapsnort Blfet PIRESRFNERe convent i onal system
of transmtting information between the operation control unit and the

aut orat®ed gui dedFirghivehen a gunnig datandewelead {R/Id\reguest is spnt Stem BB cont r ol
part of the operation control unit s connected to a radio wth a cable
conf or nabl automBRed F2Bied hehiclentioranl opaationafontivd uait, thatperagisndmatdhi cl e
also is connected to a radio with a cable conformable to RS232C, and the

radi os conpbitivedte Minningdath 2hf eidditiedal iffaitin MlifRddodSIraaghertsyst em
(spread spectrum systen). The control part 20 of the operation control unit

transmittegyg aGRERR ah@ Etfaﬁﬁhﬁté‘%ﬁé‘r&rﬁﬁh@'dat& @&pﬂ@ﬁﬁ?&:ﬁ%a@ﬁa@@e

RS232C cabl e, and e radio of the operation-contro
vehicle. To confirm receipt of the running data, the automated guided

D

‘10 vehicle sends a running data transmission acknowledgment to the operation
control unit. Upon receiving this message, the operation control unit then
transmits the additional information to the automated guided vehicle. To
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 aﬁd the additional information are
transmitted to the automated guided vehicle, so that the operation control
unit sends a start instruction to the automated gnided 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

3




unit transmtted the command by radio with the SS radio sy%gﬁ}ﬂgobge radi o
he

of the automated guided vehicle, and thus, the control part ol t

aut omat eﬁ’o‘ﬁ(}?fféd vehi cl e received the command fromthe SEEPBW‘BPFSCOMWI
unit with 4 April 2005 WD 02/33498 PCT/JP01/09048 serial conmunication via
t he RS232C cable. FIG 11 shows how i nformation (command, status) is passed
between an operation control unit and an autonated gui ded vehicle and the
contents of processing in a conventional transport start processing. 5

Fi rst, whemmdoadingistafiaiatemdavplizsdhe Birtiylertedhe statien s@nterhischm an

aut omat ed gui ded vehicle to an operation control unit, the operation

control  UTHer¥dfté:e8hé Hifdhatedahadad deBidlH sdrilzal triaRkpotRoPetiéh abfide t0 A
transport into a nmenory and first transmts the running data to the

aut omat ed gy ﬁzﬁggpﬁféﬁiﬁ"ﬁé"?ﬁ“"mﬁf’ HthbtdBy c%?::%l@ﬁgg ;l:h% B@sirgﬂﬁfﬂéﬁaﬂ%@rt. the

aut omat ed gui ehicl'e sends a rtnn ransim ssi on

acknow edgnent tq.the. operation . cgntrol, unit. on, receivi.ng,thi s nessage,
t he operation comef%’l ltdﬁﬁtbq?@qmﬁﬁs%qoy?ﬂ@ @@Pﬁ‘gﬁ'é}defiﬁ%}‘ﬁﬁi‘% on to

t he aut gonmat ed i ded vehicle. To confirmreceipt. of the addjtional data,
the aut mF@HtfgﬂP'S@&l%ﬁtemg@ﬂ%%WMW@% PHALR LB transmi ssion
acknow edgnent to the operation control 15 unit. Thus, the running data
and the additi on&lGi ARshowsilow irfermatiandsrpassed hedweem aaamenatied gui ded
vehicle, so that the operation control wunit sends a start instruction to

t he aut omatentrgliugitcndedm aueoraitest guidod vichiviangnd baitehlbe ofpicesssing iyui ded
vehicle is ready to start. 7b confirm 20 receipt of the start instruction,

t he aut omaefvettidhRd eIk Eorftefldsrotedidgt 1 nstruction acknow edgment to
the operation control unit and starts running. The automated gui ded

vehi cle runs frogghhe, ReieRbitPshidedehf1@ iRk &' 6h&H a merging area of
10  guidance lines, first, the automated guided vehicle sends a start a]loﬁrance
request to an operation control unit. Upon receiving this message, the
operation control unit confirms whether there is any other automated guided
vehicle in the requested 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 fo 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




| oading station in an enpty state, receives an article to prgﬁpQgggrted in
the loading station, transports this article to be transported to an

i nstruct ¥@ %33 Rpri| 2005 WD 02/33498 PCTUPO1/ 09048 unl BEE’JH%}"’Q?‘*&tion, and
supplies the article to the station concerned. Thereafter, the autonated
gui ded vehicle sends a transport conpletion notice to the operation
control unit, thereby conpleting the designated transport. Next, it wll be
expl ai ned as to how an aut onat ed gui ded vehicle is controlled when
entering anniil ea inklvetign fasomeationssasgieents gadutbinGted guidedwrehicly
information i s passed between an operation control unit and an automated

gui ded veniTbbeo #ad Slayd Waliting hirhé 86 3KS b dfthd oAOMARI PORld VREIAGCONt T O

processi ng. Wien an aut omat ed gui ded vehicle intends to enter a nerging

area of 193&‘%@%?&&#&r93§paﬁﬂif§5f tﬁeh&tgﬁa%%@%gfdm%ﬁaﬁ h Celélilgfse nds a

start allowance request t'0 an “operation CoO uni p it ing this
nmessage, t %a ogg{ ation _control unit confirnms whether there is any other
aut ormat ed .a‘g AERMEYe in the requested target area for entering other

“than t autorratf;d J%]ui d]‘eﬁg.vehi cle that issued the start allowance request.
If ther® is no of MesXamplee i Ehecasernd the spayensionsd somsnuication bycwano| v
sends a start allowance to the automated guided vehicle. On the other
“hand, in tB&2836ea Wiaba branserissips rate wasOrEbed, and itedok ebioat 8 secordee
requested target area for entering other than the autonated gui ded vehicle

that i ssueth trhesmitrunmsinbasan feoni ¢he epératiohecontR natii fFRHOMbRatsdi t Wai t's
until the other -automated gui ded vehicle exits 20 the requested target area

for enteriggidetiWeRicté ah@abbiad.5 éb%oﬁ&tfmsﬁgm%%&fg% %‘éféljtﬁ%%ragﬁﬁn isgsued

the start request will occupy the area concerned, se start

al 'owance {10t Rt AHSQIRLE S FMAEEs Wl @hfired. Therefore, a waiting time of

10 about 3.5 seconds was necessary from the time a transport is completed until
the next transport starts.
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 % 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




However, in the conventional information transm ssion system,tinggggnount
of comupjcation per unit tinme was snmall, and it -took a_l ot 8f tine 4 4
Apri |l 2009 Y43¢9%82/ 33498 PCT/ JP01/ 09048 until an instruct FSNFPHOYFer ati on
was given to an automated gui ded vehicle. There was also a waiting tine on
the side of the automated gui ded vehicle, so that the transport capability
of the automated guided vehicle was reduced disadvantageously. 5 For
exanple, in the case of the conventional comrunication by way of RS232C, a
dat a t r ansmilsethenitriatdlowad 18 ettdthmst bafode ehidrbmk tlabdedigBatedaredsor too
transmt running data fromthe operation control unit to the autonmated

gui ded vehiggdetiRuipbtited Gubdseeshidelcvery tiansat Hsd Otrahcdoffhar t
instruction, so that a total of about 3.5 seconds was required. Therefore,

a waiting tdgg%g%dl& %nﬁrﬁl RECHISt Y@ﬁl&?&&ﬁé@ﬁ%rfsﬁ%‘tb@@ﬂ S Raf

transport is eted unti t he next transport starts. Furthernore, for
the operati.on. caontrolwunit to,,access statys dat,a such as i-n . tr.oulle, in

Lt aneport, TP PBelelosby RS SBR.4 bR et B i hsabrol iRy BB anc
standby_stored in the nenory of the aufomated gui.ded vehicle 15 and to
updat e ¥ he te 6ht errapHEndRg s Ithgﬁk’ .Iéaﬁl%éﬁﬁiﬂl%raﬂﬁea?eéﬁé‘fa%%# there
are, for exanple, 20 units of automated guided vehicles, it would take
about 0.5 prolgem afflosebutime sifice theeanvmated ignided vehiclss sjopredoatidiei cl e runs
fromthe time 20 wunits of automated gui ded vehicles intend to enter a

desi gnat ed eatemce Biely Hme2Srent ifitherel wasao othdragioneited guidedmedrialgdndi st ance
L of L =20 X0.5see X0.66 6.6 mby setting the speed of the automated

gui ded vehitkd dedi@nRtedéked / mnute. Therefore, for conducting a bl ocking
control to avoid collisions

Moreover, when the operation control unit tries to read a large

10  volume of data such as manipulation records and operating records stored in
the automated guided vehicle for analysis of troubles with the automated
guided vehicle, it takes a long time for communication, so that the waiting

. 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 ve-hicles 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




between the automated guided vehicles, it was necessary ei Yhgprii 9ogkoVvi de a
confirmati on section of at |east about 6.6 mfor comunication to confirmb5
4 April 2005 WD 02/33498 PCT/JP01/09048 whether it is allowed to enter
just before entering the designated area, or to stop the automated gui ded
vehicle every time at the entrance of the designated area to confirm
~whether it is allowed to enter so as to send a start instruction.

Ther ef or e, I ) robl.em of .1.0ss i,n.area productivity due 5 to the
extra runnif(tr)lltg}eessggxé\%wo r{?ﬁ%lr%%an P FaiEy 3 SRRt 5&5%%?%%/\/\&3 al so a
problemof |oss in tinme since the autonmated guided vehicles stopped at the
entrance e\Fé’WnPPJr@%QFéjﬁ%?P‘Fﬁ%‘?eél’ & CHTFTYEHEROR, PEREYS n&Eﬁl‘ﬂ%H’ hicle in

t he designated area. Mreover, when the operation control unit tries to
read a | ar §&¥8¢vol une of data such as mani pul ation records and operating
records stored in the automated gui ded vehicle for analysis of troubles

wi th the aut onatfautheymaredcoremivglieation progkssesart oeguirédrer both themuni cat i on,
so that the waiting tine of the automated gui ded vehicle increased, which
| ed to the opetaiarocaitramnitand lise antmaaedtouddahbeticieyand Bhiksyrit tser nore, in
order to reflect the result of the above-nentioned trouble analysis to the

aut omat ed gubesdry b tlke arfirfeitnieritin ReMdebelbpientut suTelad farestad vehicle
in which the transport control software is stored needed to be exchanged.

In this case, thRrMAFEBPEAEHERGRER S RIMuAtoH GRBEAY, [the transport
for each automated gui ded vehicle, so that it required 20 & stop time for

e Ut Ot A Sty TR B
- pr obl em of t(g ero%%]é/ %Irgtcier%noq'lm&-ggée@é}o%gssmg, a mutual competitive
communication system or the like, which disadvantageously led to a more
complicated structure.

- Moreover, when the content of communication is to be changed, the
communication protocols and the communication process need to be modified

or added.

SUMMARY OF THE INVENTION

One embodiment provides an operation control system and method in
which the waiting time of an automated guided vehicle is substantially
eliminated by 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 may be provide such an

automated guided vehicle and an automotive vehicle.




transm ssion systemwas that processing (conmunication proeﬁgﬁhlagb5radio
communi cati on was needed. Communi cation protocols had to be determned 6 4
April 2005 for respective conmmunication data, so that every time the type
of communi cation data increased, the comrunication protocols needed to be
revised. Furthernore, communi cation processes are required for both the
operation control unit and the automated guided vehicle, and thus, it is
necessary to nake an investnent in the devel opnent of software for each

Furthernore, forAaobdieygito@ntizgpett, aaraitomeadd ghidef Mebichhehthelpgiserfit r uct ure
regardi ng software for conmunication processes had to be changed to a

pol | i ng sysinaemiadn,lis gh-aspesdtet geledivebiclafomebudhictugpdtarnspoet of

comuni cati on, system or the |ike, which disadvantageously led to a nore
conpl i cat e PEICIIQr Gther Warkeby srnnipgshdesignatsd sunping ravderiigiasdemeted s to be

e rod 11 echuigRe TAElS CoatiAnRS Sres FROERTR SRTCRRE RUET MERESS R Tdes an
operation CQRALEQL +§YShRMhABH oTRbitdrd HF?C}’;@H %Fﬁﬂlﬁgﬁla Q%uft%tﬁ%e@c an

aut omat ed gui ded”vehicle 1s substantia y s icantly

shor t eni ng dguiged OSRIURI ISAtdd@N bétwRnl B eMariA devick RbAhS®REH 6 thd RRat ARASPOT t
ef ficiency of an automated gui ded vehicle as well as the operating rate of

wor k st at i amstwankl op belteehi awthémmstoastad whivlegl wahicle,i apeavest paatfbrt he

flexibility related to an automated guided vehicle and an operation
cont rol uniSiori8g pinastdormaénthpasssl aorlarssd todremdbie getarnehdesice aut omat ed

gui ded Vehlf%(l)r% tBe %n%ﬁle?‘lgu (r;rI?TtE':llté/CF g&’ﬁ@h %leﬁicle and information related to the

automated guided vehicle by itself, and a control part for controlling the

wireless local area network adapter and the memory part.

According to the above aspect, a large volume of information may be
transmitted at high speed between the external device and the automated
guided vehicle or among the automated guided vehicles via the wireless lécal
area network (wireless LAN), so that the transport capability of the
automated guided vehicle may be improved.

According to another embodiment, the automated guided vehicle may
refer to and timely obtains information needed for running of the automated
guided vehicle, which may be stored in the external device or in another

~ 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.

The information needed for running may include running data

indicating running routes, information on start instructions for




7 4 April 2005 According to one aspect, an autonmated 9Uided+X§Hl§b65°f t he
present invention, is an automated gui ded vehicle for conducting a
transport of articles or other work by running a designated running route,
the automated guided vehicle conprising a wireless |ocal area network
adapter for passing or referring to information or software needed for
running in the automated guided vehicle by radio between an external

devi ce connected to the. local area network or between another autonated
gui ded vehidytemated,giideq velicles; grea aitsy rHgrraation that qoptralsariematsdssed or
referred to fromthe external device or fromthe another automated gui ded
vehi cl e an®@uidgdbyehieles froneeatesggiadesignated runningargai dermatigrepa by itsel f,
and a control part for controlling the wreless |ocal area network adapter

and t he nermanspear tequéstsdodthepautomadted ghaled whipde tandarbranigg roateune of
information may be transmtted at high speed between the external device

and t he autchampedatgior destrveingh eowte drpiRg fidhe tihel bedsahe dugtingadutety cl es
via the wireless local area network (wireless LAN, so that the transport

capabi | ity sebthdiaundii@rmited gui ded vehicle may be inproved. According to
anot her enbodi nent, the automated guided vehicle may refer to and tinely

0D i NS | 1 OF Mt BRRATC: Pt SO G PP QB .Y ©l e

“which may be store device or 1n ano r tomat ed gui ded

vehie o Dl rthab 5abok 52 o RS0 RSB RO BRSSP
The T or el S eded Lof LUNLNg, B | oL runl ng SaLa, plpat i no
area network adapter and determines an automated guided vehicle to which
a transport request is output.

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 may confirm whether there is any
other automated guided vehicle in a designated area other than itself based
on the obtained area entry information, and determines whether to enter the
designated area based on the result of that judgement.

Where the automated guided vehicle confirms that there is no other
automated guided vehicle in the designated area other than itself, and also
where the automated guided vehicle obtains area entry standby information
that controls the entry standby of the designated area, which may be 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,

the automated guided vehicle may update the area entry information,




4 April 2005 automated guided vehicles, area entry infor mat@ggrﬁ babs
controls automated guided vehicles fromentering a designated running
area, information on transport requests for the automated gui ded vehicle,
and running route change data for instructing a route change fromthe
present running route to another running route. The nmenory part may store
i nformation on the present position or status information i ndi cating the

present status. suc in trans . sta.n so that the external
devi ce ref FICPHRP 8 W&h?ﬁ& ?J{e‘ﬁ"é%%e ‘P’b’@a ’é&u ngg%sgt er and
determ nes an, automated gui ded vehicle to whi ch a transport request is

out put . Whaishidhe Riaddingdts gun ddentifivationdngpmation thesgtoe Rteys the or mat i on

via the wireless |ocal area network adapter, as information needed for
running, tKesignagetherch aud declpieh tad desigpatedrdtieam whet her there is any
ot her automated guided vehicle in a designated area other than itself based
on t he obt ai ned Aacerdiagtto ys iind aboret, itonay arododgtienetassarywdoginoeidetz2o ent er .t he
desi gnat ed area based on the result of that judgenent. Where the autonated

gui ded vehichér@atibhsbtibhat at s absu®.60h@t thabh@ et eaveyuk ded vehicle in
t he designated area other than itself, and also where the automated guided

‘vehi cl e oblmpm@heR) AR doBLARR ﬂaf&frmﬂ PRetdial iCAMWR & didigr entry

standby of the desighated area, which may be stored in the external device

% oo R R et e APOIERAREY L1%2,
saced o e LB 8B PR A ATEE P M A o oo
it is allowed to enter. Therefore, it may not necessary to provide a
confirmation section, and the area productivity also is improved since there
is no need to provide extra space therefor. Furthermore, since an automated
guided 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, and the transport efficiency can be improved.
Where the automated guided vehicle confirms that there is an
automated guided vehicle in the designated area other than itself, the
automated guided vehicle may update the 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, by adding its
own identification information and priority thereto and waits to enter
upstream of the designated area.
Moreover, the automated guided vehicle may include detection means

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

located at a position before an entrance of the designated area sufficient to
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which is stored in the external device or in another auto Juhded
vehicle, by adding its own identification information thepgggngﬁpggs t he
desi gnat ed area and occupi es the designated area. According to is the
above, it may no |onger necessary to provide a confirmation section of at
least about 6.6 in (in the case of travel at 40m mnute) for comunication -
to confirmwhether it is allowed to enter just before entering the
designated area, or to, st }S) t he gut omated gui ded vehicle every tinme at the
entrance ofP® e&bE‘F‘@W%ég tanss allgwingsiopRing elpes the entrancy, peidddet o enter.
Therefore, it may not necessary to provide a confirmation section, and the
area producdytomated guisiadsvahigle srastoktaie arementsy informetigasdsa whileovi de extra
space therefor. Furthernore, since an automated guided vehicle does not

st op every winpgngbas¢rbonm detaciiorodf thvedistingtion nagaew, by thredetectiomg ti me of

t he aut omat ed gui ded vehicle can be shortened significantly, and the
transport ehéaws.ency can be inproved. Wiere the automated gui ded vehicle
confirms that there is an automated guided vehicle in the designated area

ot her than itselWhetdhe Aunbaime® dutedhrthimehistlo omindRdahend fytar ea entry
standby information that controls the entry standby of the designated

area, Whi Chpasg8 Ly iﬁsuheﬁng&%w@hhgﬁgé £8nPihd pre%@ﬂﬁ Refnidgl ARt ed

gui ded vehicle,” by adding its “own identification Information and priority

B A L
or, 20 et S AnGLion ISR %R TELOSBOLN ol R Ml ROSIA! 0
Provide a TN by hetting s ronni vtk to Mo Motaicied Mensing rongs” 2Md the
based on the obtained running route change data.
Accordingly the transport efficiency of the automated guided vehicle
may be improved by obtaining from the external device not only the
information needed for the present transport but also the infoﬁnation needed
for the following transport at a timing corresponding to its own transport
status.
Furthermore, the automated guided vehicle of the present invention
may enable the updating of transport control software stored in the memory
part or rewriting data through remote proceséing via the local area network
by the external device.
The automated guided vehicle may include a melody reproducing
. device for reproducing music data stored in the memory part, and the
automated guided vehicle may enable rewriting of the music data as

appropriate through remote processing via the local area network by the

external device.
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aut omat ed gui ded vehicle nmay obtain area entry infornation4gk§glgbb5e
runni ng based on a detection of the distinction neans by the detection
nmeans. \Were the automated gui ded vehicle tinely obtains running route
change data for instructing a route change fromthe present running route
~to another running route by itself via the wireless |ocal area network
adapter, as information needed for running, the autonated gui ded vehicle
may run by changing its rupning rute to the instructed running route
based on the obﬁﬁ?ﬁgﬁnngW'ﬁﬁ385&?@“@HéWBéﬂH§F§$ﬂKéBG¥@W%ﬁ?9*ﬂﬁé t ransport
efficiency of the auLonated.?ujded vehicle may be inproved by obtaining
from the e@dpmatediguided vabicleissjoredeor thafginathioh mlediedatagrtcs #iE present
transport but also the information needed for the following transport at a
timng cor rséenedndienchangedt ¥ manno lemgporccesstpaasn i pasteoraxcbanghe

- aut omat ed gui ded vehicle of the present invention nmay enable the updating
of transporthe RDNrorlthekf byatopphigtiedirbnspdre foraxmehyantpmatedguidedr i ti ng dat a
t hrough renote processing via the | ocal area network by the external

devi ce. TheehitlQB @pdHFRRE tv8hssdre comirol sHFhide o reRtifidy the PAASWE NY

device for reproducing nusic data stored in the nenory part, and the

aut omat ed Gudefal i Sh&RY] PR EvdHENES Eﬂoﬂrgoﬁé ek EnMRhvicedRfa as

appropriate through renote processing via t 0 area network by the

ext ernal deyi 4[ %P]ri i I \M*@r in which the
built-in so ?ﬁmﬁ%%?et he Cgﬁ%’gl%@ggg{ﬁ%d‘%%eé&l cegvé%f%at@fe “or the ICin
whi ch mel O%tgr%%?ede ét%deg Qrghjcle may be reduced significantly, and the stop time of

the transport may be shortened significantly, so that the operating rate of the
production line as a whole can be improved.

Furthermore, in the automated guided vehicle, the information on
start instructions or other messages passed with the external device or with

- another automated guided vehicle may include at least one selected from an
identification number of the external device or of the another automated
guided vehicle and a task identification number.

Accordingly 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, or from the automated guided vehicle
may be prevented.

According to another aspect, an automotive vehicle of the present
invention is an automotive vehicle with the function of self-running, and the
automotive vehicle comprising a wireless local area network adapter for
passing or referring to information or software needed for running in the

automotive vehicle by radio between an external device connected to the local
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stored is exchanged, it may no | onger necessary as in the Qﬁﬁbﬂjg ggchange
the ROM or thel C by stopping the transport for each autonate QU|8e

vehi cl e. By updating the transport control software or rewiting the nel ody
data of all the automated gui ded vehicles fromone external device, for
exanple, a network conputer, the stop tinme and the workl oad of the

aut omat ed gui ded vehicle nmay be reduced significantly, and the stop tine of
the transport naﬁvb sggrtened significantly, so that the operating rate of
the produ@FdfRe (H'g o PLWERR PEOERH AplompEr o Vel Clera MRHBPROPREL B t he
automat ed gui ded vehicle, the information on start_ instructions or other
nessages padeeg af least mdomnatigmpassgdvaraefesred o fromtheertarnal deies @d gui ded
vehicle may include at | east one selected froman identification nunber of
t he ext er ndtomewiotlesrarutomotive vahistehand foonatied relgieddedhe emitametivnd a t ask
identification nunber. Accordingly the processing of any error nessage from

anot her - netvshidte itsdfauides conidlgbart forcomnnedlindticonirtlessideall @ssa | ocal area
network but does not contribute to the operation control, or fromthe

aut onat ed qiitdedk wahptdreandele BeerRbRVpaited. According to another aspect, an
autonotive vehicle of the present invention is an autonotive vehicle with

the function of sebldihb Rége IOMAANES iRl K MEOLEhEnfREREL Higl) 2
wirel ess | ocal area network adapter for passing Or referring to

radi o bet veBied B! e BRE Rhick M B 4 olitfive HLRIR L HekBMHES 0o
toring at AUGBOUTHYEFHlse o T SERFrLA e T T gl REUERRE Al devi ce
or from anot her ,autonptive vehicle and information related to the

aut onot i ve automotive vehicle may be improved.

The automotive vehicle of the present invention may refer to and
timely obtain information needed for running of the automotive vehicle, which
may be stored in the exterﬁal device or in the another 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.

Accordingly the running ability of the automotive vehicle may 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.

According to yet another aspect, an operation control system 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, wherein the automated guided
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vehicle itself, and a control part for controlling the w r@ﬂgﬁélbgégl area
networ k adapter and the nenory part. Accordingly a |large volu 0
information may be transmitted at high speed between the external device
and the autonotive vehicle or anong the autonotive vehicles via the
wireless LAN, so that the running ability of the autonotive vehicle may be
i nproved. The autonotive vehicle of the present invention may refer to and
tinmely obtaip,information needed for running of the autonotive vehicle,
which” may VEBICIE GPBIPTIS PHETEEPLIORE) T8 ICSRORT A9aPieR DT AR  aut omat od
guided vehicle, by itself via the wirel ess |ocal area network adapter, and
that runnilpgregtendly jaslie wifl ibe extapal dedcs connastedie thedoeditaataed

i nformation. Accordingly the running ability of the autonotive vehicle may
be i npr ovewtwyriott withi anpthert awtemated guidetioreinixtle, dhe metotad] fevice dreonpy esent
running but also the information needed for the follow ng running at a
timng cordf aspandicdgiided ehioles statias imfgrmbton onf staro ihbeuendes forlthélevi ce.
According to yet another aspect, an operation control systemfor an

aut omat ed guitsledtaehiab vehicld\® dthes fifbrrhANaN he&ded for #InARY, ahHaRecONt 1 O
system for an aut omat ed gui ded vehicle including an autonmated gui ded

vehicl e T Olauidiic sied vERRARSRAIS 19hnfltm el ShidhsthidtnatBhindied #NI N0 a

desi gnated running Toute and an external or passing I nformation by

radi o i th Lho AR R Bk feranellcler JWAEL 6] [h e, AuLarRLed, guyded 13 4

April 20057V e conprises _ ess [ocal "area ne ot pter for
ocal "ar ea AR, B EHI B ke e o B CHRr AP Shne. ext or nal
device or one . of autonated_gui ded vehicles stores information on start
i nstructi ofENAEE gogrol is conducted by itself based on the obtained information.
Accordingly the automated guided vehicle may obtain not only the
information needed for the present transport but also the information needed
for the following transport at a timing corresponding to its own transport
- status from the external device, so that the transport efficiency of the
automated guided vehiéle may be improved.
According to yet another aspect, an operation control method for an
automated guided vehicle of the present invention is a method for controlling
an operation of an automated guided vehicle by passing information by radio
between the automated guided vehicle for 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 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 to and

obtaining the information needed for running, which is stored in the external
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automat ed gui ded vehicle or other information needed for ruypRi,pgoopRd the
aut omat ed gui ded vehicle refers to and tinely obtains infornation needed
for running, which is stored in the external device or in the another
automated guided vehicle, by itself via the wireless |ocal area network
adapter, and running control is conducted by itself based on the obtained
i nformation. Accordingly the automated gui ded vehicle may obtain not only

the information needed for the esent, transport, but also the information
needed fop&ﬂfg T8 ‘fgrﬁ“ftgﬁ?ﬁ%ig“%{édavehqr}r?’n@a&?wg§%ﬁﬁg‘?9ﬁ’ga{%its own
transport status.fromthe external device, so that the transport

ef fi ci ency MtWPHEIN thi Yntemated grilsd wrdrle) andragndiectingsusiiag coriEel i ng to
yet anot her aspect, an operation control nethod for an automated guided
vehicl e of1Sﬂ§&%£d@wﬂbbﬁ¢@WPﬁdmmhgmahnathod for controlling an operation
of an automated gui ded vehicle by passing information by radio between the
aut omat ed gui deddorettdingly therautamdtet guided vehmbesmay tobtdinardtionllyethe or ot her
wor k by running a designated running route and an external device

connect ed tiafodmatioal nasded foethsqirésentaratspost bat aks the@abrianton ebded k. The
met hod i ncludes the steps of storing information on start instructions for

the aut ongbethdileRthy/@hshit af o Ul doRFRpBRIRNONARSSES tilsphHnni ng in

the external device or one of automated guided vehicles, referring to and

ob 1.7, AN Aot o) OO RS SHIER B
e oL oS A BT B IS A S A,
FEEIREA S T TN LN ML
_needed In the operation control method of the present invention, the method
may include the steps of storing area entry information that controls the
automated guided vehicle from entering a 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 area entry
information, and determining whether to enter the designated area based
on the result of judgement.

Accordingly it may no longer necessary to provide a confirmation section
of at least about 6.6 m {for travel at 40m/minute) for communication to confirm
whether it is allowed to enter just before entering the designated area, or to

stop the automated guided vehicle every time at the entrance of the designated

area to confirm whether it is allowed to enter.
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for the following transport at a timng corresponding to its §¥ﬂ1255§nsport
status fromthe external device, so that the conmunication ej% I clency may
be inproved, and thus the autonated gui ded vehicle needs nay be |ess
likely to wait for conmunication, thereby inproving the transport
efficiency. In the operation control nmethod of the present invention, the
method may include the steps of storing area entry information that
controls th aut omat ed gui ded vehicle fromentering a designated running
area in an TheREBFRr g FcROoReqs gAYt to o Vi  RRRIFdAT 8er tipih Pedess,
obtaining the area entry information fromthe external device or another
aut onat ed ¢bf @eer prehicivey alse miey b epryed [steed there s me need ko Provide

aut omat ed gui ded vehicle, confirm ng whether there is any other autonated
gui ded vehiexbm spaceHberafies iFymthteethare esinoe herautharmted guldedbadecle dioes he

obt ai ned area entry information, and determ ning whether to enter the
desi gnat ed rait&stopasas time at Hee evisbhte of tHaeumhgegingtared\aberndiitigh tirhé ofray no

| onger necessary to provide a confirmation section of at |east about 6.6

in (for traMelauddémAatsd %ﬂliﬂléﬂ%hfcw i BRIh S NQNsipAIRARTYT Shd Whet her it is
allowed to enter just before entering the designated area, or to stop the

aut omat ed gpl etV eficehRy GYSF Me ithfFovdly. t he entrance of the designated area
to confirmwhether 1t isyalal%{)V\(/:ésirh o enter. 15 4 April 2005 Therefore, it

may be not necessary to provide a confirmation section, and the area
productivity also may be inproved since there is no need to provide extra

space ther y ~Si ted gui ded vehicle does not
stop every%{@:ﬁg §gsﬁ(’ﬂ§{%gﬁq)ﬁaq]§éﬁ£§ ﬁ[ﬁ%%?}ging area, the waiting tinme of
t he aut omat ed gui ded vehicle nmay be shortened significantly, and the
transport effi CiFéﬁc} 1§,§yscbgrqaﬁﬁgrw_ural view showing the relevarit portion of

an automated guided vehicle 1 according to one embodiment of the present
invention.

FIG. 2 is a block diagram showing the schematic configuration of a
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 shovﬁng how information is passed between an
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
aﬁtomated guided vehicle and transfer stations.

FIG. SB is a schematic diagram showing one configuration example of
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BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic st r@g%yﬂ@bo‘g;i ew
show ng ﬁnﬁg@i@vant portion of an autonated gui ded vehicle according to
one enbodi f the present invention. FIG 2 is a bl SERV"H?%'B’P% show ng
the schematic configuration of a wreless LAN adapter 11 of FIG 1. FIG 3
is a schematic structural view showing a typical relevant portion of an
operation control systemfor an automated gui ded vehicle according to one
enbodi ment of the present invention. FIG 4 is a diagram show ng how

i nf or mat i om positpers and shaimsdaforaratiopfilteattored incam automated gutided dehicle

aut omat ed gui ded vehicle 1 and contents of processing in a first transport
start procegdVngf FFGGASA is a schematic di agram show ng the running route
of an automated guided vehicle and transfer stations. FIG 5B is a

schemati c di agra hg; R di [ WQ&? ' 5 WO
02/ 33498 PCT/JPO??%@%?BIQ% %ggl t ondlgﬁidﬁgtsgpus g?%)?c&%?%%t@f@dst%lr%% In an

aut omat ed gui ded vehi AGVY1 of.. Fl A F G 5C.is sch tic. di agram
Show ng- ond Ty B4 Bldlne iRefitidy e ted i dn, AR R UORREicH 7O
file st reg,#jél aﬁzﬁtgﬁat ed guided vehicle 5 AGV2 of FIG 5A FIG 5Dis a
schemattc g?& ow*ng one configuration exanple of a position and
status information file stored in an automated guided vehicle AGV3 of FIG

5A. FIG 6 is a #lGghBrisareshiemptindiagrdorshewiing one cpalgacatinn examnplerof

a position and status information file stored in an automated guided vehicle
AGV3 of FIG. 5A,
FIG. 6 is a diagram showing how information is passed between an
10  operation control unit 41 and an automated guided vehicle 1 and contents of
processing in a second transport start processing.
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 operation control unit 41 and an automated gui ded vehiclse f’ pag ontents
of processing in a second transport start processing. FIG % i agram
showi ng W@szgﬁ"&rnatlon i s passed between an operation ESWQ}Y"S‘WH 41 and
an aut omat ed gui ded vehicle 1 and contents of processing in a first

mergi ng control processing. 15 FIG 8 is a schematic di agram showi ng one
configuration exanple of an area entering status file. FIG 9 is a
schemati ¢ di agram showi ng one configuration of blocking data. FIG 10 is a

- di agram showi ng RIG\ 12194 dddrath skowiagdes bebweatioaris palscliadidicearcont r ol
unit 41 and an automated gui ded vehicle 1 and contents of processing in a

second ”Erepé‘x‘éti%ﬁ%h%ol%ﬁ?ﬁﬁ& 'aﬂgautgfngte&%uicﬁdavéﬂl 8’230 R gega ta@how

information Is passed between an operation contro uni't and an aut onat ed
gui ded ve sin conventional transport
start progtsds?:g Sﬁgﬂg}‘%% %&%ﬁp@@oﬁe?@@%&%@ﬁg@%ﬁﬁpgpm/ 09048 FIG 12 is a
di agram showi ng how i nformation i s passed between an operation control

unit and an autonated gui ded vehicle and contents of processing in a

conventi onal rreRﬁ) control processin DESCRI PTI ON OF THE PREFERRED
EVBODI NENTBHE: rﬂﬁlﬂroF &RE}EEBﬂi%EEMB@ BMENES present i nvention

wll be described with reference to the drawings. FIG 1 is a schematic
structural vi ew Hbeminaffen prefevahémbodimentsaf the present imveadigiwildbevehi cl e
1 according to one enbodi nent of -the present 10 invention. In FIG 1, 11 is
a W rel essdéeidedarith rofirsRédtoithenrl:awitser ei naf ter
FIG. 1 is a schematic structural view showing a relevani portion of an
automated guided vehicle 1 according to one embodiment of the present
10 invention. In FIG. 1, 11 is a wireless local area network adapter (here;nafter
abbreviated as wireless LAN adapter) for passing information by radio with a
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 LLAN adapter.
12 is a memory part that stores running data, information related to
transports, information on start instructions, status data of the automated
guide.d vehicle itself (e.g. in trouble, in transport, in transfer, stopping,
charging, under manual operation, standby fora 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.

18




abbreviated as wirel ess LAN adapter) for passing informatigng @Z Yil bayghs0 Wi th
a fact gconputer, an operation control unit and | device
i ncl udi ﬁ@%'ﬂﬁg Ror k conput er, connected to the |ocal ar ege'r@? JPE& or with
ot her automated guided vehicles 1. Here, 16 denotes an antenna connected
15 to the wireless LAN adapter. 12 is a nenory part that stores running
data, information related to transports, information on start

i nstructions, status data of the autonated guided vehicle itself (e.g. in
trouble, in trandgdsta melodyrdats reprodschmmience fortraprodugingmebodyndataal
operation, standby for a transport request), 20 nanipul ation records and
operating lsmddathbhnémefyf)aﬂmmmdeutmtthﬁgtlﬂm/agmus’i@ifﬂ@e\aéa@l ess LAN
adapter 11, as well as transport control software, nelody data or the

i ke. The mﬁﬁﬁgﬂ%ﬂ&ggmha rewitable nenory and can be al so
either a SRAM a flash a hard disk drive etc. or a conbination

T O TN oty LSRR CPY B Bl
o 0 ek TR L e RS

part including.a CPU for controlli n the automated 5 guided vehicle as a
whol e, sucheBle kaerordingta tha tréf-lswé camr@hﬁqféwammm@? iy the Wemoryaccor di ng
to the transport control software stored in the nenory part 12. The

cont rol pampartid2.a¥heeoxtrnhpattdd maytheconneetedss thawizelagt BAN adaptea an

Et hernet cable, such as a common 10 BASET cable (an interface such as
PCMCI A can 1beiaseddernet éable,andhesnt éqhmon ) BASHEEsbIb Ah adepfoes 10 11
and the nenory part 12 so as to store the running data transmtted from

such as PCMCIA can be used as well), and controls the wireless LAN adapter

=

10 11 and the memory part 12 so as to store the running data transmitted from
the external device via the wireless LAN adapter 11, the information related
to transports, the information on start instructions etc. in the memory part
12 and to transmit the file information such as the status data, the
manipulation records and t.he operating records read out from the memory

15  part 12 to the external device via the wireless LAN adapter 11.

Furthermore, when the external 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 intb 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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the external device via the wireless LAN adapter 11, the irﬁﬁf)ﬁ?bb@ﬂ
related to transports, the information on start instructions etC. In the
menory pRA0238483nd to transnit the file informati on sucRCATPEHEIS: ot us
data, the mani pulation records and the operating records read out fromthe
menory 15 part 12 to the external device via the wireless LAN adapter 11.
Furt hernore, when the external device requests updating of the nel ody data
stored in the nenory part 12, the control part 14 controls the wreless

- LAN adapt erfod duppdssing wnmeessapsfieqghidnsiespgnd as $he fittel 12d, forl axdynpldod a
transmtted fromthe external device via the wireless LAN adapter 11 20

into the myRdypRAfitdor fheGikelishied. PROGK aRP LI IBP MRS Stfaepat i c
configuration of the wreless LAN adapter 11 of FIG 1. In G 2, 16 is a

t wo- way an - radio- e [ ' Q. V| as RF
Si'gnar 3, pifitnfigion B feckbROH PEY I ERHENT S AplifmB Y Salef
optical si %al s%., (ﬂ% s.a filter 19 4 ril 2005 02/ 33498

PCT/ JP01/ 0 CegP %‘Mse%%%]f STV an perconygEleE farsconyensigu of e £ ter
21, for _exanple, a _band-pass filter or the like js used. 22 is a RF switch
for - swi Pchitkrfiusacigsdnto £ fpeciror2dnie a mixgn seayings ) dognrgonyemexti er f or
anplifying RIP signals to be received; 24a is a m xer serving as an

up- conver t dor anversionaf fregmenéies intodgwen spedraoisrmbe angddetrfar 24b is a
m xer serving as a down-converter for conversion of frequencies into | ower
spectra; 2anplifing ntemkifdtefrdp@ency Bighialyiole rdvepiedsfiedigaftegquency
signals to be received (hereinafter abbreviated as IF signals); 26 is a

SAW (Sur f aGeLAGANEd &5 MRKRhalE) Sd s SIAW (Shrthod AGIRAWALE Gat iR d

spectrum signals; 27 1s a determnation circulit 10 for converting

demodul at ¢80, 48R igm'oAlfatfifd itead3hBetrth LiZn1s 9748 hH 8ol civcuit

10  for converting demodulated signals into serial data; 28 is a conversion circuit

for converting sgrial data into parallel data (hereinafter abbreviated as a
SIO); 29 is a CPU for processing of data and control of each part; 30 is an
Ethernet controller for passing data with the Ethernet cable 15 (other
interface controllers such as a PCMCIA controller can be used as well); 81 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; 82 is a generation circuit of pseudonoise codes (hereinafter
abbreﬁated 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); 85 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

20




- for converting serial data into parallel data (hereinafter phbigvioated as a

SIO; 29 U for processing of data and control of eagch rt: 30 is an
weblose redidlsp

Et her.net | er for passing data with the Ethernet cabl her
interface controllers such as a PCMCI A control |l er can be used as well); 31
Is a 15 nodul ation circuit for performng a primry nodul ati on such as a
quadrature phase shift keying (hereinafter abbreviated as a QPSK

nodul ation circuit) on data signals; 32 is a generation circuit of
pseudonoi sebewsimenticesé configwraticabwilbbe deectiberl.a PN code) for perforning
spectral diffusion (hereinafter abbreviated as a PN generation circuit);

33 is an anplifi Firet,arithapspdey td ghe Oralnkaiissiba Sy stens i ekt daf3dfléwing vol t age
control oscillator for generating IF reference signals (hereinafter .

abbr evi at eghidwgh t¥ERthe PRt Bbie 1/591'% ??Bjeeﬁﬂﬁé@tahﬂgeﬁﬁua@%ﬁéﬁmﬁﬁé gnal s;

~and 36 is a power anplifier tor anp Ing RF signal's Ul timat'ely. Next,

t he oper at f | S ter of .th 0.4 ril 2005 WO
02/ 33408 PETHSRE }’@S@ﬁgé%@v%hd—n@#? ?g‘%‘g‘(f%c‘gﬁ%ﬁhgeﬁ R %&%a ﬁ?‘i“ﬁ?%g T3E8%r i bed.
First, wth respect t h ransimm ssjon system packet data fl ow ng

hr ougth ¢ hEEERERIGE CRbP dabar B e red Ristng 2 Kbl SLAPGSIORATE by ¢ he
Et hernet controller 30, and it _is checked whether the data require a radio

5 transni s&rto the SIG2% afienradisdaiamationisraddgdthesetodn the A.on are
sent to the SIO 28 after radio information is added thereto by the CPU 29.

The S| O 28TheBI6r 28 canveatsad patalttdidats sigral sseinfrofr tha CRE ZPintA% sexial a
serial data signal. A phase nodulation (primry nodul ation) of the

EEHR PR s ot e e e s T KT
data si gnagerisl data signal takes place in the QPSK modulation circuit 31. A spectral
10  diffusion (secondary modulation) of the phase-modulated data signal is
conducted by a PN code generated in the PN generation circuit 32 and the
mixer 24, -
The spread gpectrum 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 1;]19 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 83 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

21




conducted by a PN code generated in the PN generation circyjj x?if2 pg the
m xer 24. The spread spectrum data signal (hereinafter abbrevPat éd as a SS
data si gWRIOF33498sent to the filter 21 to reduce the noi sBCHARI{0ARS
anplified by 15 the anplifier 33. The anplified SS data signal is
converted to a higher spectrumin the mxer 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 anplified by the anplifier 33. The

SS dat a sigythe antdnna 18] did frass@iped to the Sdterdalcdunies ¢resb drothe?0 hi gher
spectrumin the mxer 24a wth a RF reference signal generated in the VCO

35. The up;eRmYALESHidR] deltigled] gnal is sent to the filter 21 to reduce the
noi se and then anplified by the power anplifier 36 to a power needed for

transmssion. T i | £ %?I\% i t he
filter 21 via t@eﬁv\g@?%%egg%{g%@%@@ﬁ%@éﬂ@@% o) a\rl/tgr%i@%alqha%?sr adi o
waves 21 4 April, 2005 WO 02/.33498 PCT/ JP01/ Q9048 by, the antenna 16, and
N Panan t t SRRy e HIAHRa Jr eI e PRTIN AREICS oF fraard Fui ded
vehicles. Next, w_th respect to the reception system the SS data signal
that i & reeiomaigdgpidetvehicleriasenbts ﬁhﬂﬁltwe%k@ sednge thewnose, senk toom

anot her 5 automated guided vehicle is sent to the filter 21 to reduce the

noi se, -senthe filter 2k vid theeRF2vidn22 be rdducevihie atvif®Pagainrmeduthbent he noi se
again and then anplified by the RF anplifier 23 to a level that is

sui t abl e f@hplifigddy the'RIEF essilifibr T Shvédtiatisgnalablefrisiged by the RF

anplifier 23 is sent to the filter 21 to reduce the noise again and

gm;ogg SPioRfsdife.d TRNSS ddlaWSEI Hblifled BY CHY KT ardilifith B i@ obiy £6° or ence
the filter 21 to reduce the noise again and down-converted to a lower
10  spectrum in the mixer 24b with a RF reference signal generated in the VCO
35.

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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35. After the down-converted SS data signal is sent to the 4 pbignodk to
reduce t ' and anplified by the IF anplifier 25, a denodul ati on of
t he dat a@%ﬁgﬁgt akes place in the SAWmatched filter 26,P§iﬂamogf5ﬁase 15
denodul ati on takes place in the determnation circuit 27. The

phase- denodul ated data signal is converted by the SIO 28 froma serial data
signal into a parallel data signal and sent to the CPU 29. An address

j udgenent ‘takes place in the CPU 29 based on the radio information of the
transmittewWilihe deseriesl.. As a result of this address judgenent, the data 20
requiring a wired transm ssion are sent to the Ethernet cable 15 through
the Ethernet cofikG.d iser sdenadtiestrubimrabdies typicaliypshowingshe estevadi f rom t he
data in the CPU 29. In the follow ng, the operation control systemfor the

aut omat ed pationast atesperhfion coRfOLH e @ AW d1Bbftted AYiRPRIRse 11 as
descri bed above 22 4 April 2005 02/ 33498 PCT/JPOI/ 09048 w Il be

descri bed. 5 fehfai ﬁ tg ?n@ eRHIRkhE of Mé;ﬁegfeﬁ": indeBlohY PEGE| !3%%%@9 gt he

rel evant portio an operation co system for "an au ui ded

vehi cl accordi ng .tq on odi t . of the present.i.nvention. FIG 3 only
shows % one 4 dtSH%[tsg %&@%@ﬁ{fﬁg tﬁe pm?%e%b@nggkg %%Wm%i ng the
drawing, but. in reality, a |large_nunber of automated gui ded vehicles are
provi ded. MW 1p|r®a51§¥, ajgrge nympsE of aytomated gnded ephiclestare provided- f act ory

facilities and work stations and sends transport requests for the
aut omat ed gui dedn Kkhi% |49 ig a factory hest epeputerdihat omirols factory filities i n
response to a transport 10 request sent fromthe factory host conputer,
transmts adtewonlt etatidrisemd sends transport requests for the automated guided
vehicle 1. 41 is an operation control unit which, in response to a transport
10  request sent from the factory host computer, transmits the information
needed for running, including information on start instructions for the
automated guided vehicle 1, corresponding to the condition of the automated
guided vehicle 1 via a wireless LAN.
42 is a network computer for debugging used for updating the
15  transport control software stored in the memory part 12 of the automated
guided vehicle 1 or debugging it through remote 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 fqr 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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needed for running, including information on start i nstruct4i RB? £Bpst he

aut omat ed gui ded vehicle 1, corresponding to the condition of he aut omat ed
gui ded \WRIBBE98 via a wireless LAN. 42 is a network conBtl/dP0{i8948debuggi ng
used for updating the 15 transport control software stored in the nenory
part 12 of the automated guided vehicle 1 or debugging it through renote
control, rewiting data by transmtting nelody data to the autonmated

gui ded vehicle 1 and debugging the software of the operation control unit

41. 43 i's @LeR! SRS oreQiRtbRRked gliidedrbhicle yaneuker dica tiloes not contribute to
the control of thé automated gui ded 20 vehicle 1. Here, the network

conputer for debugghifn4e FTBY sELIRPLRELYNAE hRGutanas, ahbeperdtit ol unit 41
er

or the network conpu or “ordinary rk 43. 46 and 47 are gui dance |ines
for the auto ed .gyided vehicle 1. i Ahsaskwhere the
gui-dance | qqugotlwlg g;" lg}een%gp&ié 80%&%f%#8§%§€{£%%| 28'%%
PCT/ JPOL1/ 09048 where only one automated gui ded ,vehi ¢l e.can en t atine.
As shown iepmmpaterdor erEnam-Verk 48 5L¢ M&F%ﬁeﬂm%ﬁ ﬁ%ca% 6@?%{1?‘%)&51']‘20 ntrol
unit 41, the network conputer for debugging 42, and the network conputer
for ord naflyAMbd#. 43 are all connected to the local area network 5 (LAN)
44. Furthernore, the operation control unit 41 has the same wireless LAN
adapter 11 as t hBrtblrinbee,att operatiogointed wehidd lmsthelsome wiraless, 2 and
passes information by radio with the automated guided vehicle 1 via the
wirel ess LANN J085@EA1%s thas opthoaatoiehiadigleded ebhiiclec] dhown inFIéh@wn by a
and passes information by radio with the automated guided vehicle 1 via the
wireless LAN. Therefore, the automated guided vehicle 1 is, as shown by a
10 dotted line 101 in FIG. 3, connected to a LAN 102 that is connected to the
operation control unit 41 and is therefore accessible also from the factory host
computer 40 and the network computer for debugging 42 connected to the
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 conpected 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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10 dotted line 101 in FIG 3, connected to a LAN 102, that 4amammpged to
the ope ' ntrol unit 41 and is therefore accessi bl fromthe
PR 62034450 é)&}@é?ﬁ&goﬁ

factory host conmputer 40 and the network conputer for d

connected to the operation control unit 41 via the LAN 44. However, an
access limt is programmed for the information stored in the autonated

gui ded vehicle 1 15 and the operation control unit 41 to prevent an ill egal
access fromthe network conputer for ordinary work 43, which is connected
to the LANIatheppessageandgonsism whethey it is apanbhovizedomessage tolhe addi ti on,

t he automated gui ded vehicle 1 may be connected to the LAN 44, as shown by
a dotted | ineceivedor 20 ¢Fport messagee, Inthis whgpratéssingof sypetror nedsshgs i ons
and other nmessages transnmitted fromthe operation control unit 41 or the

aut omat ed fesrhdbe negwoek corhpubs fodl OrdiRaig Qifrk f43C AiHi A idbHRE < tol R

operation control unit 41 or a task identification nunber. Thus, the
aut omat ed _quiRegh MENAGdsnat boRbhutd Rl ogedstl he
i dentification nunber | ncq ugedﬁZIAlf %&ﬂeﬁf‘ﬁ%%ﬂ&ﬁ\%ﬁﬁ‘%}g‘g%@%ﬁi/ 09048
in the S . trmwhether it is an authorized nessage to be
recei ved or aﬁe(g{r;%g%%nnieisss%gggﬁeﬁﬁt his way, processing of any error nessage
fromthe net\/\o‘rkﬁg&ﬁguter for ordipar V\ﬁl’k 43, which _is connected to the
LAN 44 but does X 10 1w ) Yé‘c?"(?sﬁ}ﬁeﬁ{%ﬂ: o Autanated guided webielasEom ihenat ed
5 guided vehicle 1 is prevented. Furthernore, by accessing all the
aut onat ed d@twerk oenputasior dehngging 4%viadhk nebwprk,am mtalgmmuggambe 42 via
the network, an installation can be conducted for upgrading the transport
cont r ol sofcondmeted foupgrading thetmmsporit dvataldisoftataed og vthadsofigtaelof 1, so
that it is no |longer necessary as in the
the automated guided vehicle 1, so that it is no longer necessary as in the
10 past to exchange the ROM in which the built-in software of the automated
guided vehicle is stored or the IC in which melody data etc. are stored. Thus,
the stop time and the workload of the automated guided vehicle can be
reduced significantly, and the stop time of a transport can be shortened
significantly, so that the operéting rate of the production line as a whole can
15  be improved.
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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10 past to exchange the ROMin which the built-in software 0} 1ihgogdt onat ed
gui ded vehicle is stored or the ICin which nelody data etc. Bre“stored.
Thus, tW@®{8498tine and the workl oad of the autonmated gECESBINEMEC| e can
be reduced significantly, and the stop tinme of a transport can be
shortened significantly, so that the operating rate of the production |ine
as a whole can 15 be inproved. Next, it will be explained as to how
information is transmtted between the operation control unit 41 and the

aut onat ed gHé dperatiit €dirtrdl uniban wiitsauinoing ddtpuhdadditidna irfotnsitont s a
transport. FIG 4 is a diagramshow ng how information is passed between

the 20 Op?céPatté(PEb 5904 ARlortBith £ 81e3R89) LAg A GARE adtart if8E-usabhcl e 1 and

contents o processingin a first transport start processing in the
~present enbodi nment. .Jdn_F a Ll n S fooddnni a

downl oad (&955?%%1&%21?9 F‘gtogé%{bdf%%&ﬁ H%%Eet %%@Zd %u@d%&eygﬁgﬁ%s%ﬁ o the
operation control. unit 41 (step 1, which will.be_abbreviated e.g. .as Sl in
the fol | owlRRFrUEHR yressagg t&s Aot el sebislod EPRABRR Dot tHho
operation control unit 41 w.ites running data and additional information

r el at edbt o runningdals and hee additional doymghignistened inithe fils vhthe PprIBEIGEL | On
nessage to the automated guided vehicle 1 (S3). Upon receiving the start

i nstruct i ogonsbagi, 41 heodhe anehery pritdS(RIGhilE ($4)] Adttbimtimeathe reads t he
5 running data and the additional information stored in the file of the

operati on aeRtthbfdd giideddbhidlé @ dbigin@aimonlPehd rddninkldata Bnd(Ehe), At this
time, the automated guided vehicle 1 obtains not only the running data and

I e e
fromthe and the additional information needed for the following transport from the

10  operation control unit 41 at a timing corresponding to the transpoxt status of
the vehicle itself.

However, it is also possible that the automated guided vehicle does
not obtain the running data and the additional information needed for the
following 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 itis 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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10 operation control unit 41 at a timng corresponding to thapkiapepprt

st at us 0&062%34 ehicle itself. However, it is also possi I%'C‘i/.]’i) 9HJiﬁhe
aut omat ed gul ded vehicle does not obtain the running data an e

addi tional information needed for the follow ng transport. 15 The start
I nstruction nessage including an identification nunber of the operation
control unit 41 and a task identification nunber is transmtted to the

aut omat ed gui ded_vehicle 1. Upgon receiving the start instruction nessage,
the automated gufBeduwematadsuided zehicle haunaiitom geeprésepipositiontorsaer and

the task identification nunber included in the start instruction 20
message. Amssrudted londgng siativedin memiphy state, receivastan adidetd bon sent from
the operation control unit 41, the automated guided vehicle 1 transmits a

start | nstremeportad a kholdediige Sttion erdiportaihaliriBleed Bhniflrted o f OF
confirmation of a receipt of the start instruction nessage (S5) and starts

runni ng.. 26 indiphided3RendiN SRS BEHIEGHLOMRA ke aulapRt ed gui ded

vehicle | runs fromthe preSent positio 0 an ucte ing station

in an t f i rhicle t.o be, tr or,t,ed in the |l oadin
st at i o(ri\‘y)tmtér/oa{%%%%ereq‘s ﬁe@eéﬁ?g, g‘ﬂ?ﬁ@%ﬁﬁ?ﬁ@ ?’é‘a% adgﬁm? tructed )
-unl oadi ng st.at i 01{31, andﬂ%ﬁfq%l ileg ];Ohe, article to the station 5 concer ned.
Ther eaf t er ™ HHEAUPR OOP Jhadellovemg transpasipre steapd, therartamated needed

for the follow ng transport are stored, the automated guided vehicle |
conti nues gwigad yehicled continpes tramsperting untihasevies of tansportpliet ed. Then,
t he autonated gui ded vehicle 1 sends a transport conpletion notice to the
oper at i on ewapletdd. uThen th¢ 8@omated guided vehicle 1 sends a transport
completion notice to the operation control unit 41 (S6).
10 As described above, the automated guided vehicle 1 can obtain not
only the information needed for 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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10 As descri bed above, the automated guided vehicle | can Qrb%&i-ifzﬁﬂé only
the informati on needed for the present transport but also th nf of mat i on
needed VW0 02B¥9%0l | owi ng transport at a timng accordi ngPEHIRGY04E\\n

transport status fromthe operation control unit 41 by itself, so that the
transport efficiency of the automated gui ded vehicle 1 can be inproved. 15
In addition, the above-nentioned enbodi nent was described by referring to
a case of sending a running data DIL request (transport instruction

request) fyedmib Rforal LRRRiRGiAULIRS oW hédifiord antiveieyin dhe fils. BIGO5A0SSI bl e
to start a transport such that the operation control unit 41 nonitors the

position t | . | If léium ed

gui ded Vef]iIQ%] ‘J'ecg ?n%%fc&iﬁ#}%é%&ﬁ%%&%?%uﬁ%ﬂggr %ﬁfﬂ%ﬁf\?&%@fg 0 e used
for the tranpsport .and tputs a trans t. request for the ch aut omat ed
gui ded veriaae apdigandicr Statians postionedlAlong SHEF e titiet ik 10 Thi &
case W ll be described in detail by referring to FILG 5 and FIG, 6. FIGS. 5
shows one @,#Wﬁﬁysﬁé@siﬁm%@ﬁ%@m%@ﬁ@&?dzm eABRIYNG 005 WO
02/ 33498 PCT/ JPOLl/ 09048 vehicle stores information on its own position and
st at us 5i n molude,fardethefdGontuted guidedsedldalet i pastieadranspohibartides iethesani ng
route of the automated guided vehicle and transfer stations positioned

al ong t he frunsfen gtativiises Each Biodk of e, running keutess abdoatedBylposfidn ST3 and
ST4 are positioned in the running 5 route, and the autonated gui ded vehicle

1 passes thanbpRy D20 16108 fobtH RS BentifiGtsditsf its pbiicion. Foekxhiplk 0f the
running route is indicated by position nunbers (2 and so forth for

| denti 11 CaldeBlo® hubdieREP id 9fin 16 3he STVl £polERhABADIH B gifed)i ven Lo

t he ST1, posi 'S grven e runni ng route between
ST 1 and Sf-g%he running route between ST 1 and ST2. )

10 F1G. 5B, FIG. 5C and FIG. 5D show one configuration example of a
position and status information file stored in automated guided vehicles
AGV1, AGV 2 and AGV 3 of FIG. A, 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

16 “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 iransport start processing of the present embodiment.
Each 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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10 no. 5B, FIG 5C and FIG 5D show one configuration exanp apgd 2805
position tus information file stored in autonated i hi cl es
AGV1, AGV 2 5321‘ GY 3 of FIG b5A, respectively. FIG 5B, I?%é‘lggl%m}e{l%d FI G
5D show exanples in which the "status"” is indicated either as "in
transport” or "waiting for transport request", but different status such as
15 "chargi ng" or "stopping due to trouble" are also possible. FIG 6 is a
di agram shQowi ng how i nformation, i s passed between the _oqperation control
unit 41 andophermputardQis oiPukhy versiderng the goeibionend thy stappwefaachng in a
second transport start processing of the present enbodi nent. Each

aut onat ed @ﬂlitme,taﬂbmidleévehiﬂﬁﬂéglahd A i binee, fonexampls, itiisn and 20 st at us
into the files shown as exanples in FIGS. 5B, 5C and 5D, and updates
whenever neetssaingd sheh thxatid Bangbord rbytiédtds vagiui teetheafitbmabedr the
status has changed (S11). The operation control unit 41 periodically

refers 10 tgifled vdificd vpdiffhdl for SAFhn AP VB A THACRAOUARE el ilihl and

determ nes the automated dgui ded ve a transport request

fromthg f I 8 ' Q 498 PCT/ JPOLl/ 09048 host conputer
5 %fé.\%;'é(rcsgﬁ.giﬁ APhdilo %ﬁ&?es Py pa%/sg’cg

40 is olUtp IderTng € position and the status of each automated
gui ded vehicle 1(S13). At this tine, for .ex le, it.,i det er m_ned such
that the transpoﬁer")@&ﬁ&?n anqﬁjt}%’tt 4oy %W@étﬁ%aPmaWth cle
waiting for a_ transport request that is |ocated closest to the 5 transfer
st ati on whé&videskvahiclado srhich £hs depnsppeb xegaiest isorntpyhend|the fransporiy i t es t he
name of the automated guided vehicle to which the transport request is

out put and redrest intesippown filed824t Fheoautosaben guiidel vattidle. peFtodieailyomat ed

gui ded vehicle periodically refers to the file of the operation control
unit 41 angefeeatistid e fttha®ppition control unit 41 and reads those transport

10  requests having the automated guided vehicle’s own name (S15). Then, the
operation control unit 41 writes the running data and the additional
information into the file (816). 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 Vehicie 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

29




10 requests having the automated gui ded vehicle's own nane 45%@ 206}%6”’ t he
operation control unit 41 wites the running data and the ad i ona

i nf or mat WH02{33498 the file (S16). The foll owi ng procedur e PCIIPHEEHEe as t he
first transport start processing of FIG 4. Here, the information on
position and status may be provided from 15 the autonmated gui ded vehicle
to the operation control unit 41 by a nessage, or the autonmated guided
vehicle nmay provide the timng to nonitor to the operation control unit 41

by a messagifockdRthdther GRaeadk aGRafstirt Pbqusist bt 48is thabess to the file stored
in the automated guided vehicle at this timng. Furthernore, the automated

gui ded vehicle 1%&1@22?,% rli{%%lec'g % a{l;% ]enrf%mtg% %Fxrstﬁﬂqhgtﬂuétiﬁné ransport

request sent fro onp he operation control
unit 41. I this case, the, ayt. ed gui ded, vehicle 1. checks tinely
whet her ¢ hEYARENIAEH gyid PSR En AhadkGEndiiehbee e BRcRtrmat
operation control unit 41, or at a timng gjven fromthe ogperation control
uni t 41 t oOR Fkarhingwuetionsyin theprotatien gontrol watt 4l apshreadsghequaniagicl e 1
29 4 April 2005 WD 02/33498 PCT/JP01/09048 checks whether there is a
transpdrt datgueben dhe infosmptionen sthul instruebions inavailakdeparcthet o t he

I nformation on start instructions, the automated guided vehicle 1 can

check whet iwfonidted guide dghiclf Deamiéhtheorumiiagtdaita at authigngiven dshe
operation control unit 41 and reads the running 5 data when the

i nformat i Ofya@pimtAldtion biUtel (RSation BYRirbPRAR 410 the@AbinabR] edidedi ded
vehicle 1 can read the running data at a timng given as a start

instructi%ﬂiﬁﬁ?the operation control unit 41 to the automated gui ded
vehicle 1. dition, a "transport request" neans that a request for

transport In addition, a “fransport request” means that a request for transport

10  is given to an automated guided vehicle by specifying a place for receiving a
transport article and a place to which the transport article is to be sent. On
the other hand, a “start instruction” means i:hat 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 A1l 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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10 is given to an automated gui ded vehicle by specifying a plages Jdovs
receivin ransport article and a place to which the tr t article
is to bqug%¥£ugﬂ t he other hand, a "start instruction"HW§@%§8@w5 an
instruction to start running is given to an automated gui ded vehicl e that
received a transport request and running data. 15 Next, it wll be

expl ained as to how the automated gui ded -vehicle is controlled when
entering the area Al where the guidance_ |lines 46, 47 are nerged. FIG 7 is
a di agr am $H6HLRG stedwsifle sndeonBrmsvhether theretigaan ather aptmatedn contr ol
unit and an automated gui ded vehicle and contents of 20 processing in a
first mergiguwdeabwehicle entedegdhamaizingargr At 882)e mAzci reult of tien t he

aut omat ed gui ded vehicle 1 intends to enter the nerging area A of the

gui dance | iji@gerdbnt, herf tHett is Ahethav bRtGhate Dshided vehiti6 e tHe nRRERIgS an
access right to the area entering status file shown in FIG 8 stored

i nsi de the mat | ' . . rea 30
2 apri 1 | DoGRBR Y BT GRN Hab ke Honierids AR iFEeRhSed il 08 T

whet her -t her e | t her t ed, qgui ded vehicl ntering the rgi ng
area a8 SEafomRetlyb Spntnt TR bl fHElent s % R mEet s gt AT

aut onat ed i ded,vehicle . in the rging area.,Al, the acces ight to the
area ent erﬁﬁ@f%ﬁéﬁ%uﬂmepéeaé"t%t& gg’s%ﬂt,o%dt%’éd%i vehigleat Bop édedehicle 1
stops before the entrance of the nerging area Al. Under this suspended

state, theeaigingsidugdileperiodienly and ohegkis whietherr the other entomatedat us file

periodically and checks whether the other autonated guided vehicle is
gone. On t lzmidddreshitlarid gonden there i s no other automated gui ded vehicle

On the other hand, when there is no other automated guided vehicle

10 inthe merging area Al, the automated guided vehicle 1 writes its own name
(AGV1) into the name of the entering automated guided vehicle name
cor:;esponding 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 chec_k 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 Al 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 fife 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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10 in the merging area Al, the automated gui ded vehicle 1 \Mj\éﬁfgpbg own
nanmer (AGV1l) into the nane of the entering automated guided Vv cle nane
correspoW@i03@34%8 t he area nunber Al of the area enteringPSTAPU&%48| ¢ (S33),
rel eases the access right to the area entering status file, enters the
merging area Al and occupies this area (S34). 15 In the conventi onal
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 progsaimesien setiditds wtiued rihbed agdito edky ekiral rmmhing tiops asder y
time at the entrance of the nerging area Al even if there is no other

aut onat ed gréﬂ %ﬁ% r Hhﬁii@iti%é&i&fn bé ﬁﬁ*ﬁmﬁeﬂ dif& 88 Bbb eddRary o ?%Qidldowever :

accordi ng esent odi nent, the automated gui ded vehic

obtai ns the_access right toyh rea._e ' | : Lo t he
oper ati on 8’5&?@8ﬁc%ﬂ?%e£9f; g‘tﬁ]ﬁ&besn}og @%ﬁégﬂﬁ%ﬁﬁ%ﬁé‘%&@ﬁ gﬁ'{eglﬁ(?%gbg% at us
file, the automated gui ded vehicle 11(: n determne by itself whether to
enter and DBEEGPEVERE gt Hhp amigangg o %?#@%P@,ﬂ?%’%&%ﬁl HReLly (o
provi de such a 31 4 April 2005 WD 02/33498 PCT/JPOL/ 09048 confirmation
sect i orb as theauionmatedgvided yekiclacamheskontened sigaifiggntlshanddha the area
productivity also can be inproved since it is not necessary to provide
extra spacéerdrspostfiafficiehuy téime beimproséchce an aut omat ed gui ded vehicl e does
not stop every time at the entrance of the merging area, the waiting tine

of 5 the aut omat gdréuhdedel @htstigg sBitub Gls iyt Irnpebvidahiéparatdly Yor and t he

transport efficiency can be inproved. Here, the area entering status file

may be progg\%ﬁmﬁg@ﬁﬁ[ Y Th Phis SR t%ﬁ%{;ﬂb@gf@gﬁﬂamb& shiBh $h&OER adcbsd™Y be

progr ammed suc e access right to afile is not released while an

aut onat ed 91%51% ¢ 2 8056 bt + e SXRHHI an automated guided vehicle is entering

10  the merging area, and that this area cannot be occupied without obtaining
the access right, and thus, the automated guided vehicle must wait before the
merging area.

In addition, with respect to passing of information in the merging
control processing, it is also possible to program such that the operation

15  control unit 41 checks whether the automated guided vehicle 1 intends to
enter the merging area Al, and when the intention of entry is confirmed,
refers to the blocking data stored in the operation control unit 41, and that
when the status of the merging area Al is ready for the entry, the operation
control unit 41 gives an admission to the automated guided vehicle 1.

20 Furthermore, as in the conventional system, it may be programmed
such that the automated guided vehicle 1 asks the operation 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
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10 the nmerging area, and that this area cannot be occupi ed 4/MahbPYoOS

obt ai ni ccess right, and thus, the autonated gui h| cl e nust
wai t bePgIOszﬁeg nmerging area. In addition, with respect gﬁg"‘rﬁ ogP‘Wg of
information in the merging control processing, it is also possible to
program such that the operation 15 control unit 41 checks whether the
automat ed gui ded vehicle 1 intends to enter the, nmerging area Al, and when
the intention of entry is confirned, refers to the bl ocking data stored in
the oper at WatelessdeAN for pommpmication, tthacomaenicationdime candk relecetkr gi ng
area Al is ready for the entry, the operation control unit 41 gives an
adni ssi on signifivanslyt offhedilgyisgeidnyhhs theadvart@ghin that itds Aot AcdsBatyhe
conventional system it may be programred such that the aut omat ed gui ded

vehi cl e 1 Rlbvidien enefiathion 60RIGPheRl thetheriigdieh e Merging area A

IS open, he operation control unit 41 gives m ssion to the

aut omat ed gui de t S qt her

aut omat ed gui degFIY& ﬁ{nﬁreliﬁg %&mﬁ ﬁ%@g&%ﬁh@g 1&? r?gs%(:}?fﬂ}hﬁprl | 2005
WO 02/ 334 RCTUPN1/ 09048 wi f or, conmuni.catign, the ni cation
time cah b %ﬂﬁ@%& 08'6%%]55@%?53"&?%‘5 ﬁ‘bﬂoge%}é%m cg%wﬁﬁ%mm age in

that it is n(i ﬁ ry, to Blowdeaconflrmatlon section before the
mer gi ng arEP-Am r1f g B FllelGut omat ed gui ded vehicle | can al so check
the 5 bl ocking data shown in FIG 9 by itself. The operation in this case
‘will be explai d8&.0A iset diagirag showihGhosOinfFEndatian is passedibegween ahow ng
how i nformation is passed between an operation control unit and an

aut omat ed aperdtion ¢ehirol anitnthdantetdBatid gided eshidahd cante@goptl mer gi ng
control processing of the present enbodi nent.

processing in a second merging control processing of the present embodiment.

10 In addition, these blocking data include, as shown in FIG. 9, an area number,
the name of an automated guided vehicle in occupation (AGVn), the name of
an automated guided vehicle waiting to enter, and the priority (Pn) of this
automated guided vehicle waiting to enter.

When the automated guided vehicle 1 checks the blocking data stored

15  in the operation control unit 41 (S41), it is confirmed whether there is any
other automated guided vehicle 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 In addition, these bl ocking data include, as shown in Fl ar ea
nunber, the nanme of an autonmated gui ded vehicle in occupafg%ﬁgQgégg), th
name of W&P28%%nat ed gui ded vehicle waiting to enter, aRETHRE/O3P480rity
(Pn) of this automated guided vehicle waiting to enter. Wen the autonmated
gui ded vehicle I checks the bl ocking data stored 15 in the operation
control unit 41 ($41), it is confirnmed whether there is any other

aut omat ed gui ded vehi cl e occupying the nmerging area Al concerned (S42). In

the case wikédkstthethdodling datubhgaint (Sd4bahdednfitfisehat GrovpmbREthde nerging
area A, the automated guided vehicle 1 wites its own designation (AGV)

as the nangc@fyidieaOdknedtthias PSRRI dggéﬂea'ﬁmﬁ%g?)&ljpc%gnﬁ%ﬁé‘e

ot her hand, in"the case where the area concern 'S occu .
aut onmat ed i Vg hi NE ampl e 2 th ut @ ed .qui d vehi cl e
| wites i%sa”g\%qi‘da*g%t%g’ﬁ 18%"(" n?‘aﬁjse ‘f% %1’&’%?3&%@%%1“@% B%H?féaw ﬁg‘d’r ded
vehicle wajtiing to enter and.Lts priorjt or .ex le, P2: the second

hi ghest prhﬁl}egwo(r@’ m’l’ﬁ%ﬁ]}e ?Ii&amnéﬁe%q(\ﬁ%wa %& egfptiat Bl cle 1 33
4 April_2005 WO 02/33498 PCT/JP01/09048 checks the bl ocking data again
(S44) dghd i thesautomated guidadevalticle Hedeletasipy vwy degismationd AGIN Hedsvehi cl e
(AGV2) is deleted fromthe blocking data (S45) and that there is no other

name of anthamhametoddnguuitdachted guided wiliitle avaibingtterenper thadtthad hm i t sel f
(for exanple, AGY3 with the highest priority P1) 5 (846), the autonated

gui ded vehiwgiteerlbefolre (R£7)] Wwhitoyvts d0al Ak Mion YY) a8 thé RenRasmhef an
aut omat ed gui ded vehicle waiting to enter that had been witten before

o o g NS 0O b ol pSEHDY 2
automated gui dEdWﬁ%Q\i t%leealgto )éitécf glt;u}heedr{r%ﬁ:\%lg 9 e%rrigsathél m}alhg%{lg area Al that
10 hasbeen occui)ied, 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 antomated 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 A1 at a predetermined distance (for

example, 60 cm) is detected, the automated gnided vehicle 1 can stop at the
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10 has been occupi ed, the automated guided vehicle 1 deletefait§ o008

desi gnat) 1) in the nane of the automated gui ded vehicle in
occupat |g’(r§)n?2g§% Also in this case, as in the conventi Or‘qg[r!.lg%‘pgﬁ it may

be programed such that the autonmated gui ded vehicle 1 asks the operation
15 control unit 41 whether the nmerging area Al is open, and the operation
control unit 41 gives an admi ssion to the automated gui ded vehicle 1 after
checki ng whet her there is no other automated guided vehicle. Also in this
syst em byeniranee mawkrinithe casewheve thomergirgaican ] ismotapenunHatej the ti ne
can be reduced significantly. Thus, this system has  the advantage in that
it 20 i s nabowvemesatianyd distpnoyisderedetenfined il consitieeineandidgd wdectHalt@s mer gi ng
area Al. In addition, when the bl ocking data are checked by the autonated

gui ded vehiwifRicht Fr ffttadioiutad %%5(%& YERCR®T o i tsu&élgﬁfe%&fe%ﬁcﬂﬁ{g}?r e the

entrance mark of the nerging area at a predetermn | stance or
exanpl e, 6 LS. d t . mated,;qui ded vehicle 1.can stop at the
34 4 Apri I%%%tr% %ﬁ%@%@%ﬁl o?g‘if%‘%&ﬁ‘?‘fr h@e%%?eioﬁuﬁﬂjeg se where
the nerging area Al s not open. Here, the above-pgentioned disfance is

pr edet & m HEHAPGP E’@ﬁkiaﬁ’@r ?&?Fﬁgtéoﬁﬂq"é‘my%e pRbENCcE m qqncl?ee%.]fqe rﬁ'?lﬁe

automat ed gui ded vehicle 1 to stop surely before reachi nﬁ the entrance of
the mer gi nkPeMmerging arpy endaosdicned af a prededermigfed distance Aorexemumlante nar k
as a detection mark, the entrance mark can be shifted from the nerging

area and pasien) bafede dhe marginirareayso thiatist anoemtbd guedeahydldcle I caret er )
before the nerging area, so that the automated guided vehicle 1 can check

the bl ocki ¢lgcltahs bidcking dhia®t tHeetifid thensiftrdfidemisk dedstebid Ablstapop
within 1 neter fromthe entrance mark when the nerging area Al is not open.
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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10 Here, the above-nentioned distance is predeterm ned by Qpﬂﬁhﬁébb§g a
distance that is sufficient for the autonated gui ded vehicle 0 stop
before YOIBRAPHE the entrance of the nerging area Al. MPESIBIOMAE nassing
informati on anong a plurality of automated guided vehicles via the
built-in wireless LAN adapter 11, without interposing 15 the operation
control unit 41, and determ ning whether to enter the nerging area, it is
al so possible to check nutually the routes of the other vehicles and to

~allow the pidterevicell Rimtihg daok BasdiPol HRINRENDASUte ohaOQE Mhtdhotiod BRrehoad on

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

| nf or Mt | ofofpaAhdratioh WA ull A1 ox Ak OFBEALn ehigl WBE ay@ARC! e 1 10 the

present enbodi ment” I ncludes running route ange ormation

i nstructing_t 1tch from.the.pervjous,runni ng.route;t anot.her ,runni ng
rout e. V\heﬁfatn%%ﬁm?l%&{?%&tu gaﬁat e %lé}opﬁage&%%q;ﬁ(eéﬂa&ﬁ %i’etalagehi cle
1is alrea occupi.eqd by ot.her autonated gui ded, vehicl e because of some
troubl e or%lkt,omfﬁ%g&w vehicls, T g change e ranping oty tothg pnoter o
02/ 33498 PCT/ JP01/09048 read revised running data based on _a running route
change 9 nsisraygtabds gdliernativadynthhaudpmased gwidedvehidle drdan obtainothet he
operation control unit 41 can transmt two or nore running data to the
aut onat ed annied reetd cdhange indornhaiion bhétsalf] prafiad thoitied thatiscl e 1 can
change its running route to the one that 5 is suitable. Alternatively, the

aut omat ed ggdedeshy\Bhithé Qt}ierCsii%R@ﬂ&@& BuidiBatedUARAS vERIILCIGI R GBubRf Or mati on
by itself, predicts the tinme that is necessary for the other suspended

automat ed gl (P a4l drtid MBI d ilrfmind Qo JHRSEANARRARRY, ON the

obt ai ned running route change-information, —and determ er'to
change t heau:ruij 40t hindy \tvv?ietl-{gr t%aclﬁ%ntgg'tﬁe 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 so forth. 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-ﬁaentioned map
information (running data), (4) instruction data for conducting work such as

transfers, (5) parameters used for speed control ete. of automated guided
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10 judgenent, for exanple, the operation status data such Q§A§B%§ﬁ65age
time required for the automated guided vehicle 1 to conduct ransfer
wor k ar eWOdREd8y stored or gathered from each of the auP6REPEPSi ded
vehicles in the operation control unit 41, and the automated guided
‘vehicle 1 refers to these running status data. 15 In the present

enbodi nent, with respect to the formof information to be passed between

t he automat ed gui ded vehicle 1 and the operation control unit 41 stored in

one of theyshitlesehd (B)\dreptstnenhglltioa tire foesydl Worl A6kiehy ahgh fornms in
whi ch the aut omated gui ded vehicle and the operation control unit share

files, tragsidolaid %rlﬁ&fgtﬁ{,gﬁd;él es, pass information by nessages, and 20 so

forth. In particu e Information in a shared file includes (1)

i nformation rel d.to transpenis 2)s enformation yelated to,.the

above. ment 1 oned THoREPRAERRRE S b S RETE 48] 5 (e sttt ent | oned
map informati(in (running ta), g4) instr?ctio datga for cog1 ucting work
such as tFOIHEPIGpEL, quéeWﬁPéf’Ert e Gertens of the,BHarPaHEROM AR of aut onat ed
guided 36 4 April 2005 WO 02/33498 PCT/ JPOL/ 0904S vehicles, and (6) an
expect éd cewonated guidedvelucledfuressonile ddhwoinfyrreation dasarihedras3yUidded
vehicle. The information of the shared file can be stored in the operation

control un(f, (6dabovipeAdiergatinelyhenecofd phiratity theuioniaiedpuided vélickach 5
aut omat ed gui ded vehicle (for exanple, the information described as (3),

(4),  (3),cdifbe 8G¥RIted hS £mitaiter ShdomAREA gRfidéd PoMicR! hhil this AukFat ed

gui ded vehicles can be designated as a nmaster automated gui ded vehicle,

and this "ﬁtﬁﬂate&%ﬂ&@&@&i@léicﬁﬁdsﬂfféﬁféli‘ﬁf(ﬁ%ﬁh%éﬁre the information. In the

case where the above-nentioned nmaster automated gui ded
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 predetexrmined 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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10 vehicle stores the information of the shared file, the apaahiggpsontrol
unit is essarily required. Furthernore, even if tion
cont rol ‘G}rzl)?[{m?gg%provi ded, in the case where the operati%ﬁ%@ﬁﬁﬁs@‘p uni t
fails to function due to sone reason, one of the autonmated gui ded vehicles
that was predetermined as a potential 15 master autonmated gui ded vehicle
can function as the nmaster autonmated guided vehicle. In this case, the
potential master automated gui ded vehicle periodically checks whether the
oper at i on @@ty od uwns aptorhaticallyo niaywexer; et present invehtionpe nat linxitebnt r ol
unit is functioning, the master automated gui ded vehicle backs up the
above- mentiiodisifarnt of reiniag adéng tie siidaade linkeahdtcanesaplicdvlssesar y part
at the time of checking. In the event of a malfunction, this vehicle takes

over the r@lse wiserbiBapBsfoPiatishq%6d a8 ‘fhﬂﬁﬂa%’ﬁﬁ‘ﬂa%? awkéﬂaﬁgggnhﬁ&@tes \tNa ]

backup information of” shared file. Moreover, e present e I men

d i bed i.0¢ . t ted i d hi cl

Gor oot o plérd, ThE Wiy ibBindiiofi 32 FrBRELAAR IR RS GA A AR ©! ©

PCT/ JPQ1/ 09048 t d. t ti [ly. How , the,
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and can be _applied also to a  case where map information is used as running
data for ANASHRE BoSHART Rpred petwo-dimensignal spendimteovalnes.i dovhiachem on
running routes on the floor 5 where automated gui ded vehicles run, transfer
stations, tedwosiatédguidedcereldde pobsesgéspogition ihfonmadionr aftbash station

t wo- di nensi onal coordinate values. In this case, the automated gui ded

vehi cl e paarkpssitiopdsforietiondfahevbhivle thelasosidbiRdatanthdasid id4
i nformation of the vehicle itself as coordinate data and runs to a target

station. Rakg&@GtHHbA, FOF cRAMbIE, Phe pOEiBoRBL R Alod HEHRULRERIREA

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
caleulating 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 aveas 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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10 gui ded vehicle itself can be recognized by detecting the hatabti;gg of a
running notor relative to the initial position using a rotary encoder or
the |i keW&/33498| cul ati ng the anount of shifting from t hBCTHPEP48p0siti on.
In this case, the above-nentioned bl ocking control can be conducted based
on the map information. For exanple, either by checking the blocking 15
data before nerging areas (regions of nerging areas are stored as map
information) with reference to the nmap information, or by including

i nformation on pPaithegmsresthetpreserfWndbalifthnd Waedesteibed el RAS
occupi ed by these automated gui ded vehicles in the map i nformation and

updating ahn 82¥mipld'Bf 41 SubdthAEPELABd YBNIde uBRP tr! RRGuBEnt WerRUt OMBL ed 20

gui ded vehicles and areas occupl y the autonated gul vehi cl es al ong
with the nmpy of itself.and.the ather. autgmated | ded vehicles, the
AUt onat ed DUTNEAE AcypbEE of ARl o SetbHiel  HERRFen BH BEGSFE AR B ot her
aut omat ed gui ded vehicles do ngt overlap (interfere) with the area occupi ed
by itself .lgsw%%?aﬁo Shigepm adeCapche @%&9%@@9@%&1}1@%@, t he
present enbodi ment was described by referring to _an exanple of an

aut omatied Yrhideavishthe fanctieniof solf-voming: swch apvehiclesdnamugpraentr ansport  of
articles in factories. However, the present invention is not limted to

this enbodpamkst and can be applied also to an autonotive 5 vehicle with the
function of self-running, such as vehicles in anusenent parks. Wen

v or L on L2 apiatha ok aged o st adnbpei a1 1202
/11000 = Q-R0RiSEGPRAR dfS. 1 BAfd £0m MY PR efnt'BhbbAGnétt 60l a waiting
time of 3.5 x 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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10 about 3.5 seconds was needed in the past from conpletion, Qf g dggansport
until a_start of the next transport. Therefore, the next transport can be
started PR i ally without any waiting tine. Further RSTEPOYRSHE  or
exanple, 20 units of autonmated guided vehicles are positioned, it took 10
seconds in the past to update the status 15 data of all 20 units of

aut omat ed gui ded vehicles, but it takes only 10 x 9.6 / 11000 = 0. 009
seconds according to the present enbodi nent. Therefore, the present
enbodi nent theagutohetad\gnidedyechinletindéndsie attar aslesipmated neggirfg et on of

aut omat ed gui ded vehi cl es can be conducted easily, and that the real tine

al so becongatity eedtteillowadie iy givedl MHGveved! acordingttb RHe prédeagki ng control
to avoid collisions between automated gui ded vehicles, when, for exanple,

20 units obmbBdhASR ategiidadupelh & 63.80% LADOL-008858'th 88 RACEFSAry Lo

provide a run-up of at efore a nerging area in the past,

whi ch corrgsponds ..t©_an_aver age di stance for anmaut onated gqui ded vehicl e
Lo run frolEtEser el 8 T o lnker acesnsy 4 B s, St JHotARr e

aut omated gui ded vehicle intends to enter a, designated nerging area until
a star tgal %ﬁ?é’ﬁé‘ewﬁg‘)ﬂ? FORPING ﬁon%ﬁ?&‘élgﬂil‘gﬁjf‘(%]lﬁ el gg%’@rﬂo okpodi ment ,
arequired run-up is 6.6 x 9.6 / 11000 = 0.0058 m= 5.8 nm so that
essent i al | posgiblaho ypduce the aueaeé merging sraap wintneonly ove yehickd toventr can 5
be given w thout stopping the automated guided vehicle, and it is not only

possi bl e tlut 2ldodte cohducirthe bidckirg ghmgobwidoubbippinonthe aatnvakidcl e can
enter but also to conduct the blocking control w thout stopping the

aut omat ed g@idiedS8hi@di CAS a rBSUR, MiRStthhspdrd @apakilitp of the aakidiel \sueded he
automat ed gui ded vehicle can be inproved.
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 bé 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 4 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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10 As descri bed above, the present invention can provide sggg%ﬁh g=ects

in which the waiting tinme of an automated gui ded vehicle can be el i’ m nated
substantially by significantly shortening the communication tinme of various
information, the transport efficiency of an automated gui ded vehicle as
well as the operating rate of work stations and production lines as a
whol e can be 15 inproved, the system can be constructed and changed easily
by sharing the file in which the inf@ARM$on needed for running is stored
wi th each autonmated guided vehicle, and the flexibility of the operation
control system for the automated gui ded vehicle can be inproved. 20 40 4
April 2005 CLAIMS 1. An automated gui ded vehicle for conducting a transport

of articlesior ghhefowatdd A¥idedNBhIdR: Br esﬁam%eg tFRBbAGIPHERSs of he
aut omat ed gui ded vehicle conprising a wireless Tocal area network adapter

for passi ngg@er bkt rﬁ%rﬁrﬁ’% idak Hg%f-ﬂﬁurﬁﬁ ie unning in
t he automat%d eE;]ui degyve IC ad%ygrla I 0 bet mﬁ?:ﬁ&%ae\ﬁ@iei?@@ﬁgig%ggﬁe? connect ed
to the Ioca4, LER CI‘;[M% or between anot her automated gui ded vehicle, a
menory part fTor storing at least information passed or referred to from

t he external device or fromthe another, autonated.qui ded vehicle and

i nformation rel a?é‘ﬂregﬁsr[ﬂ‘éaq]élﬁ?%ﬂﬁmﬁ@ﬂa&gﬂfggﬁfiﬁ £ PF EHPFINEi0y a4 cont r ol
part for controlling the wireless |ocal area network adapter = and_the
menory par t informaton o soiars egded & ewiRg I thedrigmajed guided; vehicle wher ei n

the automated d%;ui ded vehicle refers to and tinely obtains information
needed for by radio between an external device connected to the local area network or

between another automated guided vehicle,

a memory part for storing at least information passed or referred to
from the external 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.

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 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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runni ng of the autonmated guided vehicle, which is stored ing fyhe;exsr nal
device or in another autonmated guided vehicle, by itself via the wireless

| ocal area network adapter, and running control is conducted by itself
based on the obtained information. 3. The automated gui ded vehicle
according to claim?2, wherein as the information needed for running, the
aut omat ed gui ded vehicle tinely obtains running data indicating running
rout es by i tsewdrkwadaptdrte wirel ess |l ocal area 41 4 April 2005 network
adapter. 4. The automated gui ded vehicle according to claim2, wherein as
the information needed for running, the automated guided vehicle tinely
obtains information on transport requests for the automated guided vehicle
by itself yia tigeWhi@h&ea Jodd veaigR a‘&@éﬂ@ﬂﬁ%‘t@é&@ﬂﬁ@[ whereihll& @4t onat ed

gui ded vehicle according to claim2, wherein the nenmory part stores

| nf or MRt 0Ny AR hAirPhERA 0P PShinAN 1l adiBldiSd LR RITRIAL inddi bR L0 L ne
present status so that the external device refé&rs thereto via thé Wwreless
| ocal area a r deterni nes an aut omat ujded. vehicle to
which o ¢ ol gR e BR s BtS R e Ao R IRL AR e vl o
according ta ¢laim?2, erein as_th jnformati on needed for running, the
aut omat ed dﬂﬁghﬁ“méﬁq§ﬁkqﬁﬁﬁﬂ9€WﬁF 3Pt or pati on on start instructions

for the autonmated guided vehicle by itself via the wireless |ocal area
networ k adapter. 7. The aut omated gui ded vehicle according to claim 2,
wherein as the information needed for running, the automated gui ded
vehicle tin®ly offhgismdomatashgwided yehicteongrardiog to kkimcrwhaiein thee aut omat ed
gui ded vehicle from entering a designated area of running by itself via

t he wi r el esmelhmepipasr tares information on the present position or status information

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
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.

7. The automated guided vehicle according to claim 2, wherein as the
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 édapter, confirms whether there is any other automated guided

vehicle in the designated area other than itself based on the obtained area

42




networ k adapter, confirnms whether there is any other autonaﬁ

vehicle in the designated area other than itself based on the obtained area
42 4 April 2005 entry information, and determ nes whether to enter the

desi gnat ed area based on the result of judgenent. 8. The automated gui ded
vehicle according to claim7, wherein in the case where the automated

gui ded vehicle confirnms that there is no other automated guided vehicle in
t he desi gnaewritly imfeematitwey andhdatertnsidsf whether tasheiahe degighdied arehi cl e
updates the area entry information, which is stored in the external device

or in the abatdiesn ey eszaltast jgagdeehtyehi cl e, by adding its own
identification information thereto, enters the designated area and

occupi es the designated area. 9. The automated gui ded vehicle according to
claim7, wherein in the case where the automated gui ded vehicle confirns

that “there s anmaltanabeda SideCaRlEhs e LDALHES) 9aka iTgR ot her

than itself, the automat iC €s aréa en st andby

information I th nt.r. t.andby .of the. designated area, which
o ot AL G NE Aoyt Ll R R AR B ﬂlﬁ“&?&?@&%‘?ﬂ ded
vehi cl e, by addi its,own_identification _inforpation and priority thereto
and wai ts %l%ufé’ﬁ? gdgg;d&dev e&é%@%ﬁ%ﬁ‘@&ﬁtﬁﬁé‘é‘?a‘i er than digelbrikeed gui ded
vehicl e according to claim7, wherein in the case where the automated

gui ded. vehi ¥FemsBed gridedriehicle pdatasdhp aren ity inlorsatipagwhishdsstereti cl e i n
the designated area other than itself, the automated gui ded vehicle

obt ai ns ar e thgterjersabdeiise omntheesriather datontged ghplad ve2ds, by adding

its own identification information thereto, enters the designated area and

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
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

arca.

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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controls the entry standby of the designated area, which iqghg&g@ogn t he
external device or in the another automated guided vehicle, and when it is
confirmed that there is no other automated gui ded vehicle other than itself
with a higher priority based on the obtained entry standby information,
updates the area entry information, which is stored in the external device
or in the another autonmated guided vehicle, by adding its own

i denti f i cat ¢carrols th®emayistandbyesfehe deeiphatesl amrd, wbikpisesorelldndhsi gnat ed
area. 11. The aut omat ed gui ded vehicle according to claim7, wherein the

aut omat ed gesiteiehl viebhice be it epahs®sr dat@ahicdniBanseliclke, 864 idnNgiss mark or
ot her distinction neans on a running path provided in a position before an

entrance of odrit@nftastha atad i@h@%ﬂ%a@&eﬁiﬁsangam Vet Beh itﬁ%ﬁ'i'l.% enabl i ng
stoppi ng before the entrance, and the aut ontted gui ded vehicle obtains the

area entry uBhoARLLPRUBASFY 0N 3 A8 85LIAN Bl HerdbbphuaTeens b (he
shor 1 = L L bG8, S0 ot s LI 8 L ag g ded ven of
UL O SR ML O 0,20 ST LT oo by el i

route to the instructed running route based on the obtained running route
change dat anformatiprpetheretgnentsss yudl geerpienths desigeatediaepto claim 1, wherein
the 44 4 April 2005 automated gui ded vehicle enabl es updating of transport
control software stored in the nenory part or rewiting data through
renote processing via the local area network by the external device. 14.
The automatEd gufldedutoehited guidecloretidlg aterrting 1 dainvigtviiereih ke

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

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
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
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aut omat ed gui ded vehicle conprises a nel ody reproducing dew;ggrﬁQQOS
reproduci ng nusic data stored in the nenory part, the automated gui ded
vehicle enabling rewiting the nusic data as appropriate through renote
processing via the |local area network by the external device. 15. The

aut omat ed gui ded vehicle according to claim 1, wherein information on
“start instructions or other nessages passed by radio with the external
devi ce or aaotonsated guoded wihide ededles elpidatiagiaf ttandesrtajoniedsbftoas: sel ect ed
froman identification nunber of the external device or of the other

aut omat ed  gstogkedlinveie aksioan gast draskriti@ridthithedugh et ProcekBingAia
autonotive vehicle with the function of self-running, the autonotive

vehi cl e comMe igtAhraa WetldiRSSy HCBhedfafaecRBE WOr k adapter for passing or
referring to information or 'software needed for running in the autonotive

vehicle by radio between an external device connected to the |ocal area
networ k or between another autonotive vehicle, a nenory part for storing

at least in [£ rr.ed to mthe 18% ernal . devi ce or
from the anbtner TS PafBRRed eigd iR ettt RRRER 17 ERER 06"\ b

aut onoti ve vehicle |ts If and 45 4 Apri | 05 a ntro art for

control ling® ?W@W?@E@Q‘F ?C%FPBQS%?\XB?R EH%FHP C’é‘ﬁdlet"%@ f¥enory part.

17. The autonotive vehicle according to claim 16, wherein the autonotive
vehi cl e ref EPEquring Mysinentp ypted insthernemeny Part, theaemaed gwidichg of t he
autonotive vehicle by itself, which is stored in the external device or in
anot her authigle gngbl tewting the, myisic date as apgirepsatedhabugh szmotst wor k

adapter, and running control is conducted by itself based on the obtained
processing via the local area network by the external device.

15.  The automated guideci 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

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 netwbrk adapter for passing or referring to
information or software needed for running in the autéﬁmtive vehicle by radio
between an external device connected to the local area network or between
another automotive vehicle,

a memory part for storing at least information passed or referred to
from the external device or from the another automotive vehicle and

information related to the automotive vehicle itself, and
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information. 18. An operation control systemfor an automatedpgybded
vehicle including an autonated gui ded 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 gui ded
vehi cl e, wherein the automated gui ded vehicle conprises a wireless |oca
area network adapter for passing information by radio with the external
devi ce connect ealctmirdiyeart deradontrodiingntHemwirkless loshl Areantdtiverk adapieat ed

gui ded vehicle, the external device or one of automated gui ded vehicles
stores i nfgidraid @entiy phat.t i nstructions for the automated gui ded vehicle
or other information needed for running, and the automated gui ded vehicle
refers to and tinely obtains the information needed for running, which is
stored in the external device or in another autonated gui ded vehicle, by

runni ng. cont Tol TR EameREGvIER R Odtn R Lt IR, W B Bl T 0,

runni ng- control is con on 't

19. A nethod,fQor ntrollj n .operati.on qf an t t ed_gui vehicl e
by passi ng ‘{eﬁf@?ﬁéf? SR aorifi %?YOO%%%%OWF}OM%%F%PW (ggﬁ‘? cle for
conducting a transport, of arti¢les or other work by running a. designated
runni ng r olAHOHEVEye ee@h%?‘ﬂgé?\?kl“e i3 gtoned ik ec‘i?{t%maiéiﬁwcﬁroé&lnetmrk vi a
a wreless local area network, the nmethod conprising the steEs of storing
i nf or mat i orAnfEbeeaogtated gHideg vehiglediiaghe winslasadoosh aser Be@Yark i nstructi ons
for the automated guided vehicle in the external device or one of a
plurality cidagpternamtdetngingievhtvalis chbeducted by itself based on the obtained

information.

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,
| 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
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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referring to and obtaining the information needed for runnifg, 4iogs is
stored in the external device or in another automated gui ded vehlcle Vi a
the wireless |local area network in the autonmated gui ded vehicle, and
conducting running control by itself based on the obtained information.
20. The operation control method according to claim19, the nethod
conprising storing area entry information that controls the autonmated

gui ded vehnetwerk pdaptemt and mgnaingeindgrod isecorrdinmed by dtsel basedhon élte er nal
device or an automated guided vehicle, obtaining the area entry

I nf or mat i onobitadredtinérentttiminal devi ce or anot her aut omat ed gui ded vehicle
via the wireless |ocal area network in the automated guided vehicle, 47 4
April 2005 confirm ng whether there is any other automated gui ded vehicle
in the designated area other than itself based on the obtained area entry

| nf ormat | ono.ands AeiBASH QShtHIRAL Rh oS RI¥PS! A BubiiR®E Yuitbhaiased on

the result of judgenent.
by passing information by radio between the automated guided vehicle for

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 plurality 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,
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confirming whether there is any other automated guided vehicle in the
designated area other than itself based on the obtained area entry
information, and

determining whether to enter the designated area based on the result

of judgement.
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