DESCRI PTI ON
[Title of Invention] TRAVELI NG VEH CLE SYSTEM AND CONTROL
METHOD FOR TRAVELI NG VEHI CLE SYSTEM
Techni cal Field
[ 0001]

The present invention relates to a traveling vehicle
system and a control nmethod for a traveling vehicle system
Background Art
[ 0002]

In a sem conductor device nmanufacturing factory or the
like, articles accommpdati ng sem conductor wafers or
reticles, for exanple, are transported by a traveling
vehicle system This traveling vehicle systemincludes a
plurality of traveling vehicles traveling on a track and a
controller (for exanple, a host controller) for controlling
the plurality of traveling vehicles. Each of the plurality
of traveling vehicles transmts its current |ocation and
the like to the controller by neans of comunication such
as W rel ess comunication. The controller deternines a
traveling vehicle that handl es transportation of an article
on the basis of the |ocation of the traveling vehicle, and
the controller transmts a travel instruction to the
travel i ng vehicle.

[ 0003]

In general, the track of the traveling vehicle system
as described above has an intersection which is either a
branching part or a nerging part (for exanple, see Patent
Literature 1 below). In Patent Literature 1, when a
traveling vehicle attenpts to pass through an intersection,
the traveling vehicle transnmts a request for a passage
perm ssion for the intersection to the controller. The
controller grants the passage permi ssion to one of the



travel ing vehicles requesting the passage perm ssion for
each intersection. The traveling vehicle enters the
intersection if the passage perm ssion is granted fromthe
controller, but stops at a | ocation short of the
intersection if the passage pernission is not granted.

[ 0004]

For exanple, in those cases where a priority traveling
vehicle that perforns transportation in priority to other
traveling vehicles is set, if there is a traveling vehicle
(rmonitored traveling vehicle) preceding the priority
traveling vehicle, the nonitored traveling vehicle may not
in sone cases be granted a passage perm ssion for a nerging
part that deviates fromthe schedul ed traveling route of
the priority traveling vehicle. For exanple, when there is
another traveling vehicle that is scheduled to enter the
nmergi ng part from another route and that has requested for
a passage pernission earlier, the nonitored traveling
vehicle is not the granted passage perm ssion until this
anot her traveling vehicle has passed through the nerging
part and the nonitored traveling vehicle stops at a
| ocation short of the nmerging part. As a result, a
situation occurs where the priority traveling vehicle
cannot pass through the branching part and prioritized
traveling of the priority traveling vehicle becones
i npossible. In response to such a situation, in Patent
Literature 2, in the case where a traveling vehicle is set
to serve as a priority traveling vehicle that perforns
transportation in priority to other traveling vehicles
according to the destination or the type of an object being
transported, it is determ ned whether or not there is a
nmonitored traveling vehicle preceding the priority
traveling vehicle, and if there is a nonitored traveling



vehicl e preceding the priority traveling vehicle, the
preceding nonitored traveling vehicle is changed to a
priority traveling vehicle and is allowed to pass through a
section in contention with priority.

Citation List

Patent Literature

[ 0005]

[Patent Literature 1] International Publication No.
2009/ 142051

[Patent Literature 2] Japanese Unexam ned Patent
Application, First Publication No. 2004-334724
Sunmary of | nvention
Techni cal Probl em
[ 0006]

In Patent Literature 2 nentioned above, when
determ ni ng whether or not there is a traveling vehicle
preceding the priority traveling vehicle, for exanple, a
nmet hod in which a search is performed for a schedul ed
traveling route of the priority traveling vehicle and a
schedul ed traveling route of the preceding traveling
vehicl e and these routes are cross-checked may be
consi dered. However, the processing of searching for
routes and cross-checking the routes is conplicated. The
processi ng becones nore conplicated when there are a
plurality of preceding traveling vehicles. Moreover, the
processi ng becones even nore conplicated in those cases
where after changing a preceding traveling vehicle to a
priority traveling vehicle, it is determ ned whether or not
there is a traveling vehicle preceding the new priority
traveling vehicle.

[ 0007]



In view of the above circunstances, it is an object of
the present invention to provide a traveling vehicle system
capabl e of allowing a traveling vehicle preceding a
priority traveling vehicle to snoothly pass through a
nmer gi ng part by means of sinple control to ensure
prioritized traveling of the priority traveling vehicle,
and a control nethod for a traveling vehicle system

Means for Sol ving Problem
[ 0008]

A traveling vehicle systemof the present invention is
a traveling vehicle systemconprising: a host controller;
and a plurality of traveling vehicles that travel on a
track having an intersection in a formof either a
branching part or a nerging part, that transmt to the host
controll er a passage perm ssion request for the
i ntersection through which the traveling vehicle is
schedul ed to pass, and that pass through the intersection
if a passage permi ssion for the passage pernission request
is received fromthe host controller but stops before the
intersection if the passage perm ssion is not received;
wherein the host controller includes: a nmenory storage that
stores traveling vehicle information in which the passage
perm ssion request received fromthe traveling vehicle is
associated with the traveling vehicle of the transm ssion
origin thereof; a priority traveling vehicle selector that
selects a priority traveling vehicle fromthe plurality of
traveling vehicles; a first deriver that derives a first
traveling vehicle, which is the transm ssion origin of the
passage perm ssion request for the branching part, fromthe
traveling vehicle information already stored in the nmenory
storage, at the time of receiving the passage perm ssion
request for the branching part fromthe priority traveling



vehicle; a nmerging part deriver that derives, fromthe
traveling vehicle information stored in the nenory storage,
a merging part through which the first traveling vehicle is
schedul ed to pass after the branching part; and an
intersection controller that transmts the passage

perm ssion for the derived nmerging part to the first
traveling vehicle in priority to a second traveling vehicle
that is scheduled to pass through the nerging part froma
direction different froma direction fromwhich the first
traveling vehicle is schedul ed to pass through the merging
part.

[ 0009]

A control method for a traveling vehicle systemof the
present invention is a control nethod for a traveling
vehicle systemthat conprises: a host controller; and a
plurality of traveling vehicles that travel on a track
having an intersection in a formof either a branching part
or a nerging part, that transmt to the host controller a
passage perm ssion request for the intersection through
which the traveling vehicle is schedul ed to pass, and that
pass through the intersection if a passage perm ssion for
t he passage pernission request is received fromthe host
controller but stop before the intersection if the passage
perm ssion is not received; the control method conprising:
recei ving the passage perm ssion request fromthe traveling
vehicle; transmtting the passage permission to one of the
plurality of traveling vehicles requesting the passage
perm ssion; storing traveling vehicle information in which
t he passage permni ssion request received fromthe traveling
vehicle is associated with the traveling vehicle of the
transmi ssion origin thereof; selecting a priority traveling
vehicle fromthe plurality of traveling vehicles; deriving



a first traveling vehicle, which is the transmnission origin
of the passage perm ssion request for the branching part,
fromthe traveling vehicle information al ready stored, at
the time of receiving the passage perm ssion request for
the branching part fromthe priority traveling vehicle;
deriving, fromthe stored traveling vehicle information,
the nerging part through which the first traveling vehicle
is scheduled to pass after the branching part; and
transmtting the passage perm ssion for the derived nerging
part to the first traveling vehicle in priority to a second
traveling vehicle that is scheduled to pass through the
merging part froma direction different froma direction
fromwhich the first traveling vehicle is scheduled to pass
t hrough the merging part.

[ 0010]

A second deriver that derives the second traveling
vehicle fromthe traveling vehicle information stored in
the nmenory storage may be further included, and the
i ntersection controller may suspend transm ssion of the
passage perm ssion for the nerging part to the second
traveling vehicle derived by the second deriver.

[0011]

The traveling vehicle may include: a determ ner that
det erm nes whether or not there is the intersection within
a predeterm ned distance of schedul ed traveling of the
traveling vehicle, on the basis of a current |ocation of
the traveling vehicle; and a comuni cator that transmts
t he passage perm ssion request for the intersection to the
host controller if there is the intersection within this
di stance. Moreover, the priority traveling vehicle may have
the predeterm ned distance that is relatively | ong anong
the plurality of traveling vehicles.



[0012]

In the case where one of a plurality of directions
toward the merging part can be set as a priority direction
for which the passage pernmission is not granted to the
traveling vehicle traveling toward the nmerging part from
anot her direction so long as the passage perm ssion request
for the direction is present, the intersection controller
may suspend transm ssion of the passage perm ssion for the
nerging part to the second traveling vehicle by setting the
traveling direction of the first traveling vehicle
traveling toward the nmerging part as a priority direction.
When suspendi ng transm ssi on of the passage perm ssion for
the nerging part to the second traveling vehicle, in the
case where the passage perm ssion has been transmtted to a
third traveling vehicle preceding the second traveling
vehicle, the intersection controller may transmt to the
third traveling vehicle cancellation information to cance
t he passage pernission for the third traveling vehicle, and
the third traveling vehicle may stop at a | ocation short of
the nmerging part if the nerging part has not been passed
when the cancellation information is received.

Advant ageous Effects of the Invention
[0013]

In the traveling vehicle systemand the control method
for the traveling vehicle systemaccording to the present
i nvention, a passage permi ssion for a nerging part that
deviates froma schedul ed traveling route of the priority
traveling vehicle is granted in priority to the first
traveling vehicle preceding the priority traveling vehicle,
and therefore, even when a traveling vehicle is schedul ed
to enter the nmerging part froma direction different froma
direction fromwhich the first traveling vehicle is



schedul ed to pass through the nmerging part, the first
traveling vehicle is prevented from stopping at a | ocation
short of the nerging part. As a result, the first
traveling vehicle departs fromthe branching part early,
and therefore, the priority traveling vehicle can snoothly
pass through the branching part and can travel with
priority. Furthernore, the nerging part deriver can easily
identify the merging part through which the first traveling
vehicle is schedul ed to pass after the branching part.

Mor eover, since the first deriver derives the first
traveling vehicle that is scheduled to pass through the
branching part, the first traveling vehicle preceding the
priority traveling vehicle can be derived w thout searching
for the route of the traveling vehicle, making the process
of deriving the first traveling vehicle sinple. Therefore,
by neans of sinple control, the possibility of the first
traveling vehicle having to wait to pass through the
ner gi ng part before passing through the branching part is
reduced, and the priority traveling vehicle can be all owed
to pass snoothly through the branching part.

[ 0014]

In the traveling vehicle systemincluding the second
deriver nentioned above, the second deriver derives the
second traveling vehicle fromthe traveling vehicle
information stored in the nmenory storage, and as a result,
t he process of deriving the second traveling vehicle
becones sinpl e.

[ 0015]

In the traveling systemincluding the determ ner and
t he communi cator nenti oned above, the determ ner of the
traveling vehicle determ nes whether or not there is an
intersection within a predeterm ned di stance on the basis



of the current |ocation of the traveling vehicle, and as a
result, the presence or absence of the intersection can be
accurately determned, and it is possible to accurately
transnmt a passage perm ssion request fromthe traveling
vehicle. Further, in the traveling vehicle systemin which
t he predeterm ned distance of the priority traveling
vehicle is relatively I ong anong the plurality of traveling
vehicles, the timng of passage perm ssion request

transm ssion fromthe priority traveling vehicle can be
made earlier, and as a result, the intersection controller
can easily ensure the route of the priority traveling
vehi cl e.

[0016]

In the traveling vehicle systemin which the traveling
direction of the first traveling vehicle is set to the
priority direction, the priority direction is prioritized
over the traveling direction of the second traveling
vehicle, and as a result, the process of suspending
transm ssion of a passage perm ssion to the second
traveling vehicle can be sinplified. Mreover, in the
traveling vehicle systemin which the cancellation
information is transnmitted to the third traveling vehicle
precedi ng the second traveling vehicle, the first traveling
vehicl e can be allowed to pass through the nerging part
first if the third traveling vehicle is yet to pass through
the nerging part, and as a result, it is possible to allow
the priority traveling vehicle to pass through the nerging
part nore snoothly.

Brief Description of the Draw ngs
[0017]

Fig. 1 is a diagram showing a traveling vehicle system

according to a first enbodi nent.



Fig. 2 is a diagram showi ng a host controller and
travel i ng vehicl es.

Fig. 3 is a diagram showi ng an exanpl e of state
information transmtted by a traveling vehicle, and a state
table and intersection information stored by the host
controller.

Fig. 4 is a diagram showi ng control perforned when a
traveling vehicle passes through an intersection.

Fig. 5is a flowhart showing a control nethod for a
traveling vehicle systemaccording to the first enbodi nent.
Fig. 6 is a diagram showi ng an operation of the
traveling vehicle systemaccording to the first enbodi nment.

Fig. 7 is a diagramshow ng an operation of a
traveling vehicle systemaccording to a second enbodi nent.

Fig. 8 is a flowhart showing a control nmethod for a
traveling vehicle systemaccording to the second
enbodi nment .

Fig. 9 is a diagram showi ng a host controller and an
operation of a traveling vehicle systemaccording to a
t hird enmbodi nent

Fig. 10 is a flowhart showing a control nethod for a
traveling vehicle systemaccording to the third enbodi nent.
Description of Enbodi nments
[0018]

The foll owi ng describes enbodi nents with reference to
the drawings. Fig. 1 is a diagramshowing a traveling
vehicl e systemaccording to a first enbodinent. A
traveling vehicle system 1A includes a track 2, a plurality
of traveling vehicles 3, and a host controller 4. The
traveling vehicle system 1A is, for exanple, a transport
systeminstalled in a sem conductor device manufacturing
factory, and transports containers such as a FOUP

10



accomodat i ng sem conductor wafers used for manufacturing
sem conduct or devices, and a reticle pod accommodati ng
processi ng nenbers such as a reticle.

[0019]

Each of the plurality of traveling vehicles 3 travels
along the track 2. Hereunder, the plurality of traveling
vehicles 3 are respectively denoted by synmbol 3 when not
di sti ngui shed fromone another, and are denoted by synbol s
3a, 3b, 3c, and the like when distinguished from one
another. In the follow ng description, it is assuned that
the traveling vehicle 3a is a priority traveling vehicle.
The priority traveling vehicle 3a is, for exanple, a
traveling vehicle that is transporting an express lot, or a
traveling vehicle that travels to a |location to which the
express lot is delivered. In Fig. 1, three traveling
vehicles 3a, 3b, 3c are illustrated as an exanpl e.

However, the nunber of traveling vehicles 3 included in the
traveling vehicle system 1A nay be arbitrarily set.
[ 0020]

The traveling vehicle 3 is, for exanple, an overhead
traveling vehicle, and the track 2 is a traveling rai
provided on the ceiling of a clean roomor the |ike. The
track 2 includes a branching part 6 and a nerging part 7 as
intersections 5. The branching part 6 is, for exanple, a
bl ocki ng area, and includes a branchi ng poi nt where one
traveling rail branches into a plurality (for exanple, two)
of traveling rails. The track 2 has a plurality of
sections 2a to 2e, and the branching part 6 is a portion
t hat branches from section 2a to section 2b and section 2c.
[ 0021]

The nmerging part 7 is, for exanple, a blocking area,
and i ncludes a nerging point at which a plurality (for
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exanpl e, two) of traveling rails nmerge into a single
traveling rail. The nmerging part 7 is a portion where the
section 2c and the section 2d nerge into the section 2e.
When one traveling vehicle 3 is present in the above

bl ocki ng area, other traveling vehicles are prohibited from
entering the blocking area. The traveling vehicle 3 may be
arail-guided trolley or the like that travels on the
ground, and in this case, the track 2 is provided on a
floor or the like.

[ 0022]

The track 2 is provided adjacent to a processing
apparatus (not shown in the figure) or a stocker (not shown
in the figure) or the like. The above processi ng apparatus
is, for exanple, an exposure apparatus, a coater/devel oper,
a filmform ng apparatus, or an etching apparatus, and
performnms various processes on a sem conductor wafer in a
contai ner transported by the traveling vehicle 3. The
above stocker (autonmated warehouse) stores the container
transported by the traveling vehicle 3.

[ 0023]

The traveling vehicle 3 transmits state information of
the traveling vehicle 3 (described later with reference to
Fig. 3 (A)) to the host controller 4. The host controller
4 generates a travel instruction on the basis of the state
i nformati on received fromthe traveling vehicle 3. The
traveling vehicle 3 travels on the track 2 upon receiving
the travel instruction fromthe host controller 4. The
travel instruction includes information on the traveling
route on which the traveling vehicle 3 is scheduled to
travel when transporting a predeterm ned |oad. The
traveling route information is a piece of information that
specifies at least a part of the traveling route froma

12



departure point to a destination point of the traveling
vehicle 3.
[ 0024]

For exanple, the traveling route may include a main
route and a sub-route, and the travel instruction may
represent a traveling route with a part of the main route
omtted. The above main route is a route selected when the
sub-route is not specified. In the case where a part of
the main route is omtted in the travel instruction, the
traveling vehicle 3 prelimnarily holds the information of
the main route, and the traveling route is restored by
conpl enmenting, with the main route, the route for which the
sub-route is not specified in the travel instruction.

[ 0025]

A route Ra on which the priority traveling vehicle 3a
is scheduled to travel continues fromthe section 2a to the
section 2b via the branching part 6. The traveling vehicle
3b is a traveling vehicle (first traveling vehicle)
traveling ahead in the traveling direction of the priority
traveling vehicle 3a. A route Rb on which the traveling
vehicle 3b is scheduled to travel continues fromthe
section 2a to the section 2c via the branching part 6, and
continues fromthe section 2c to the section 2e via the
nmerging part 7. The traveling vehicle 3c is a traveling
vehi cl e (second traveling vehicle) scheduled to travel on a
route Rc that partially overlaps with the route Rb. A
route Rc is a route that continues fromthe section 2d to
the section 2e via the nmerging section 7, and the route Rb
of the traveling vehicle 3b overlaps with the section 2e
after the branching part 6.

[ 0026]
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The host controller 4 determ nes (controls) whether or
not to pernt passage (travel) through the intersection 5
for the traveling vehicle 3 that is schedul ed to pass
(schedul ed to travel) through the intersection 5. The
traveling vehicle 3 passes through the intersection 5 when
passage through the intersection 5 is pernmitted by the host
controller 4. In the case where the host controller 4 does
not permt passage through the intersection 5, the
traveling vehicle 3 either stops at a waiting position
short of the intersection 5, or decelerates and travels
toward the waiting position. For exanple, in the case
wher e passage through the branching part 6 is not
permtted, the traveling vehicle 3b stops at a waiting
position 8a of the branching part 6. Synbol 8b denotes a
wai ting position of the nerging part 7 in the section 2c,
and synbol 8c denotes a waiting position of the nerging
part 7 in the section 2d.

[ 0027]

Fig. 2 is a diagram showi ng the host controller and
the traveling vehicles. Fig. 3 is a diagram show ng
exanpl es of state information transmtted by the traveling
vehicle, and a state table and intersection informtion
stored by the host controller. Each of the plurality of
traveling vehicles 3 shown in Fig. 1 has the sane
configuration. Here, the configuration of the priority
traveling vehicle 3a will be described representatively,
and description of the configuration of the other traveling
vehicles 3 will be omtted. The priority traveling vehicle
3a includes a controller 11, a location sensor 12, a | oad
sensor 13, a forward sensor 14, and a driver 15. The
driver 15 supplies a driving force for the traveling
vehicle 3 to travel. Further, the driver 15 supplies a

14



driving force used for |oad handling such as | oadi ng and
unl oadi ng of a | oad.
[ 0028]

The | ocation sensor 12 detects a current |ocation of
the priority traveling vehicle 3a. The |ocation sensor 12
is connected to the controller 11 so as to be capabl e of
wired or wirel ess comunication, and supplies the detected
current |ocation of the traveling vehicle 3 to the
controller 11. The |load sensor 13 detects the presence or
absence of a load. The |oad sensor 13 is connected to the
controller 11 so as to be capable of wired or wreless
conmuni cati on and supplies the detection result to the
controller 11. The forward sensor 14 nonitors forward in
t he advancing direction (traveling direction) of the
priority traveling vehicle 3a and detects whether or not
anot her traveling vehicle (for exanple, traveling vehicle
3b) is present in front thereof. The forward sensor 14 is
connected to the controller 11 so as to be capable of wred
or wireless comunication and supplies the detection result
to the controller 11.

[ 0029]

One or both of the location sensor 12 and the forward
sensor 14 need not be nounted on the priority traveling
vehicl e 3a, and nay be arranged, for exanple, on the track
2 or the like. The traveling vehicle system 1A need not
i nclude at | east one of the |location sensor 12, the | oad
sensor 13, and the forward sensor 14, and may incl ude
anot her type of sensor.

[ 0030]

The controller 11 is mounted on the priority traveling
vehicl e 3a and controls each part of the traveling vehicle
3 upon receiving a travel instruction fromthe host

15



controller 4. The controller 11 includes a traveling
controller 16, a determner 17, a comrunicator 18 (second
comuni cator), and a nenory storage 19. The communi cat or
18 is connected to the comunicator 25 of the host
controller 4 so as to be capabl e of comruni cating by neans
of a wireless LAN or the like. The comrunicator 18
receives a travel instruction fromthe conmuni cator 25 of
the host controller 4 and stores the received travel
instruction in the nenory storage 19.

[ 0031]

The traveling controller 16 controls each part of the
traveling vehicle 3 on the basis of the travel instruction
stored in the nenory storage 19. For exanple, the
traveling controller 16 controls the driver 15 on the basis
of a traveling route defined by the travel instruction and
causes the traveling vehicle 3 to travel along the
traveling route. The traveling controller 16 causes the
vari ous sensors (such as the location sensor 12) nounted on
the traveling vehicle 3 to execute detection and stores the
detection result in the nmenory storage 19.

[ 0032]

The determ ner determ nes, on the basis of the current
| ocation of the traveling vehicle 3, whether or not there
is an intersection 5 within a predeterm ned distance of
schedul ed traveling of the traveling vehicle 3. The
predeterm ned di stance is, for exanple, a distance fromthe
current |ocation of the traveling vehicle 3 to a
predeterm ned | ocation forward in the traveling direction
(for exanple, 10 m ahead). The determ ner 17 perforns the
above determnation at predetermned tinme intervals. For
exanpl e, the determner 17 acquires the current |ocation of
the traveling vehicle 3 detected by the |ocation sensor 12

16



fromthe nmenory storage 19. The determiner 17 multiplies
the traveling speed of the traveling vehicle 3 by the
predetermned time interval to calculate a travel distance
that the traveling vehicle 3 travels in a predeterm ned
time. Then, the determiner 17 adds the travel distance to
the current | ocation of the traveling vehicle 3 to

cal cul ate the predeterm ned di stance. The determ ner 17

t hen conpares the traveling route defined by the travel
instruction with the predeterm ned di stance to determ ne
whet her or not there is an intersection 5 within the
predeterm ned di stance. The determ ner 17 stores the
determ nation result in the nmenory storage 19. The
predet erm ned di stance may be a preset fixed value, and in
this case, the deterniner 17 need not cal cul ate the

predet ermi ned di st ance.

[ 0033]

Mor eover, for the priority traveling vehicle 3a, the
predet erm ned di stance may be relatively | ong anong the
plurality of traveling vehicles 3. For exanple, the
predet erm ned di stance of the traveling vehicles 3 other
than the priority traveling vehicle 3a may be 10 m and the
predet erm ned di stance of the priority traveling vehicle
may be 20 m The host controller 4, for exanple, my
notify the priority traveling vehicle 3a that it is a
priority traveling vehicle in the travel instruction, and
the determ ner 17 may cal cul ate the predeterm ned distance
by adding an offset (for exanple, 10 m) to the traveling
di stance that the traveling vehicle 3 travels in the
predeterm ned time, or by nultiplying the traveling
di stance that the traveling vehicle 3 travels in the
predetermned time by a predetermined multiple greater than

1 (for exanple, 2). Also, the predeterm ned distance (for
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exanple, 20 m) in the case of the priority traveling
vehicl e and the predeternined distance (10 m) in the case
of not the priority traveling vehicle may be prelimnarily
set as fixed val ues respectively, and the determ ner 17 nmay
switch the value of the predeterm ned distance according to
whether or not it is the priority traveling vehicle.

[ 0034]

The traveling controller 16 uses information stored in
the nmenory storage 19 to generate state information SD of
the traveling vehicle 3 (see Fig. 3(A)). In the exanple of
Fig. 3 (A, the state information SD includes hol di ng
information (TS), current location (Pa), destination (Pb),
traveling state (VS), load state (LS), forward state (FS),
and passage perm ssion request (CN). The hol ding
information (TS) is defined by the travel instruction or
the like stored in the nmenory storage 19 and is instruction
information held by the traveling vehicle 3. The current
| ocation (Pa) is information of a current |ocation of the
traveling vehicle 3 detected by the | ocation sensor 12.

The destination (Pb) is defined by the travel instruction
or the like stored in the nmenory storage 19 and is
information indicating a destination of the traveling
vehicle 3.

[ 0035]

The traveling state (VS) is information indicating a
current speed of the traveling vehicle 3. For exanple, the
traveling state (VS) indicates that the traveling vehicle 3
is traveling when the speed is greater than 0, and that the
traveling vehicle 3 is in a stop state when the speed is O.
The | oad state (LS) includes information indicating the
presence or absence of a |oad detected by the | oad sensor
13, information on the type of |oad being transported (for
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exanpl e, an identification nunber assigned to the |oad),
and the like. The forward state (FS) is information of the
forward side of the traveling vehicle 3 detected by the
forward sensor 14 and indicates whether or not another
traveling vehicle 3 is present in front of the traveling
vehicle 3 within a detection range of the forward sensor
14.
[ 0036]

The passage perni ssion request (CN) is infornmation
i ndi cati ng whether or not there is an intersection 5
t hrough which the traveling vehicle 3 is schedul ed to pass
within a predetermned tinme. The passage perm ssion
request (CN) is represented by, for exanple, an
identification nunmber (for exanple, the ID of an
intersection) prelimnarily assigned to each intersection 5
when there is an intersection 5 scheduled to be passed.
The passage permni ssion request (CN) may be represented by a
prelimnarily set nunber (for exanple, 0) or by "NULL" in
the case where there is no intersection 5 scheduled to be
passed. The traveling controller 16 in Fig. 2 generates a
passage perm ssion request (CN) on the basis of the
determ nation result of the determ ner 17.
[ 0037]

The nmenory storage 19 is a nonvol atile nmenory or the
i ke and stores various information such as state
information. The traveling controller 16 periodically
generates the state informati on and updates the state
information stored in the menory storage 19 to the | atest
state information. The comunicator 18 is controlled by
the traveling controller 16 to transmt the |latest state
information stored in the nmenory storage 19 to the
conmuni cator 25 of the host controller 4.
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[ 0038]

In the present enbodi ment, the determ ner 17
determ nes whether or not the intersection 5 is present
wi thin the predeterm ned distance, as a distance that the
traveling vehicle 3 travels in a period fromthe nonent
where the conmunicator 18 transmts the current state
information to the nonent where the comuni cator 18
transmts the next state information. The comunicator 18
transnmts the passage permn ssion request generated on the
basis of the determi nation result of the determiner 17 to
t he communi cator 25 as a part of the state information. |If
the intersection 5 scheduled to be passed through is
present before the next state information is transmtted,
the traveling vehicle 3 may transmt the state information
i ncluding the passage perm ssion request in the current
state information. The traveling controller 16 need not
i ncl ude the passage perm ssion request in the state
i nformati on, and the conmuni cator 18 nay transmt the
passage perm ssion request to the comuni cator 25 of the
host controller 4 separately fromthe state infornmation
[ 0039]

The host controller 4 includes an instruction
generator 21, an intersection controller 22, a first
deriver 23, a second deriver 24, a comunicator 25, a
nmenory storage 26, a priority setter 27, a priority
traveling vehicle selector 28, and a nerging part deriver
9. The communi cator 25 can communicate with the
conmuni cator 18 of the traveling vehicle 3 by neans of a
wireless LAN or the |ike, and receives the state
informati on fromthe conmuni cator 18. The nenory storage
26 stores the state information received by the
comuni cator 25. For exanple, the nenory storage 26 stores
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a state table ST (shown in Fig. 3 (B)) that stores the
state of each of the plurality of traveling vehicles 3.
[ 0040]

The state table ST is, for exanple, table data and has

itens including "traveling vehicle ID', "instruction ID"
“priority", "current location", "destination", "traveling
state", "load state", and "passage perni ssion request”.

The "traveling vehicle ID'" is an identification nunber (for
exanple, 01, 02, ...) prelimnarily assigned to each
traveling vehicle 3. The "instruction ID'" is information
corresponding to the holding information (TS) of the state
information SD, and is an identification nunber (for
exanple, TS1, TS2, ...) that is prelimnarily assigned
according to the content of the instruction. For exanple,
the instruction held by the traveling vehicle 3 of the
"traveling vehicle ID' "01" is represented as "TS1".

[ 0041]

The "priority" is a paraneter assigned to each
traveling vehicle 3. The intersection controller 22
controls passage of the intersection 5 so as to reduce tine
del ay caused by decel erati on, stoppage, or the like of the
traveling vehicle 3 (for exanple, priority traveling
vehicle 3a) with relatively high "priority" anong the
plurality of the traveling vehicles 3. The priority setter
27 in Fig. 2 sets the priority on the basis of one or both
of the type of load transported by the traveling vehicle 3
and the destination of the traveling vehicle 3. For
exanpl e, in the case where the | oad being transported by
the traveling vehicle 3 (for exanple, priority traveling
vehicle 3a) is a predetermned type of |oad (for exanple,
an express lot), the priority setter 27 sets the priority
of the traveling vehicle 3 higher than that of other
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traveling vehicles 3 (for exanple, traveling vehicle 3c).
In the case where the | oad being transported by the
traveling vehicle 3 (for exanple, traveling vehicle 3b) is
not the predeterm ned type of load, the priority setter 27
sets the priority of the traveling vehicle 3 equal to that
of the other traveling vehicles 3 (for exanple, traveling
vehicle 3c). The traveling vehicle 3 the priority of which
has been set higher than that of the other traveling
vehicles 3 by the priority setter 27 is selected by the
priority traveling vehicle selector 28 as the priority
traveling vehicle 3a.

[0042]

The "priority" may be set according to the destination
of the traveling vehicle 3. For exanple, in the case where
t he destination of the traveling vehicle 3 is set to a
processi ng apparatus of a high operation rate anong a
plurality of processing apparatuses, the priority setter 27
sets the priority of the traveling vehicle 3 higher than
that of the other traveling vehicle 3. The "priority" my
be input (designated, or set) by an operator, and in this
case, the host controller 4 need not have the priority
setter 27. Further, the priority setter 27 may be
installed in a separate device fromthe host controller 4.

[ 0043]

The "priority" is, for exanple, represented as
follows: the priority of the traveling vehicle 3 with the
"traveling vehicle ID'" of "01" is "PR1", and the priority
of the traveling vehicle 3 with the "traveling vehicle ID
of "02" is "PR2". The paraneter values such as "PR1" and
"PR2" are, for exanple, represented by "99" when the
priority is high and "00" when the priority is normal. The
"priority" may be a flag that indicates whether or not a
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priority is given, and nmay be information that represents
the state of being prioritized as "1" and the state of not
being prioritized as "0", for exanple.

[ 0044]

The "current location", the "destination", the
"traveling state", the "load state" and the "forward state”
are information respectively corresponding to current
| ocation (Pa), destination (Pb), traveling state (VS), | oad
state (LS), and forward state (FS) of the state information
SD (see Fig. 3 (A). For exanple, the traveling vehicle 3
with the "traveling vehicle ID'" of "01" is represented as
follows: the "current |ocation” is "Pal", the "destination"
is "Pbl", the "traveling state" is "VS1", the "l oad state"
is "LS1", and the "forward state" is "FS1".

[ 0045]

The "passage perm ssion request"” corresponds to the
passage perm ssion request (CN) of the state information,
and is information that represents the status of the
passage perm ssion request for each traveling vehicle 3
(for exanple, the presence or absence of the passage
perm ssion request, and the target intersection 5 of
passage perm ssion request). For exanple, the status of
t he passage perni ssion request of the traveling vehicle 3
of the "traveling vehicle ID" "01" is represented as "CN1".
For exanple, in the case where the traveling vehicle 3 with
the "traveling vehicle ID'" of "01" is requesting a passage
perm ssion, "CN1" is represented by the identification
nunber of the target intersection 5 (hereinafter, referred
to as intersection ID) of the passage perm ssion request.
Al'so, in the case where the traveling vehicle 3 with
"traveling vehicle ID' of "01" is not requesting a passage
perm ssion, "CN1" is represented by a predeterm ned val ue
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(for exanple, "0"). Wien the traveling vehicle 3 is not
requesting a passage perm ssion, the "passage perni ssion
request” may be represented by "NULL" or the |ike.

[ 0046]

The state table ST is updated according to the state
i nformation received by the comunicator 25. Returning to
t he description of Fig. 2, the instruction generator 21
determ nes, on the basis of information of a destination
determ ned according to a prelimnarily assigned task (for
exanpl e, load transportation) or the like and the state
table ST, the traveling vehicle 3 that is assigned to
handl e the instruction according to this task
(transportation instruction, travel instruction). The
destination is, for exanple, an access point (for exanple,
a load port, a buffer, an incom ng/outgoing port) where a
| oad can be delivered to or received fromthe processing
apparatus side or the stocker side. The instruction
generator 21 determ nes, on the basis of the "current
| ocation"” of the traveling vehicle 3 that is assigned to
handl e this task, the route on which the traveling vehicle
3 is scheduled to travel, and generates a travel
instruction that specifies the determ ned route.

[ 0047]

The intersection controller 22 determ nes which one of
the traveling vehicles 3 of the transmi ssion origin to
grant a passage perm ssion for the passage perm ssion
request received by the conmuni cator 25. For exanple, the
intersection controller 22 nakes reference to intersection
information SCin Fig. 3 (C) and determi nes the traveling
vehicle 3 to which the passage perm ssion is to be granted.
In the exanple of Fig. 3 (O, the intersection information
SC has itens nanely "intersection ID', "intersection
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state", and "traveling vehicle ID of passage perm ssion
request transm ssion origin".
[ 0048]

The "intersection ID'" is an identification nunber (for
exanple, 01, 02, ...) assigned to each intersection 5. The
“"traveling vehicle I D of passage perm ssion request
transm ssion origin" is information in which the
identification nunmbers of the traveling vehicles 3 of
transm ssion origin of the passage perm ssion requests
received by the communi cator 25 in relation to each
intersection 5 are sorted in the order in which the passage
perm ssion requests are received. For exanple, the
“"traveling vehicle I D of passage perm ssion request
transm ssion origin" is represented as follows: the
i dentification nunber (traveling vehicle ID) of the
traveling vehicle 3 requesting a passage pernission for the
"intersection ID'" "01" is "N1", and the identification
nunbers (traveling vehicle IDs) of the traveling vehicles 3

requesting a passage permission for the "intersection |ID'
"02" are "N2", "N3".
[ 0049]

The "intersection state" is information indicating
that each intersection 5 is either in a blocking state in
whi ch passage of the traveling vehicle 3 is prohibited (a
state of not granting passage permission) or in an
unbl ocked state in which passage of the traveling vehicle 3
may be permitted (a state of being able to grant passage
perm ssion). For exanple, the "intersection state" of the
intersection 5 where the "intersection ID" is "01" is
represented as "CS1" or the like. "CS1" is, for exanple, a
flag where the unbl ocked state is represented by "0" and
the bl ocking state is represented by "1".
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[ 0050]

When the "intersection state" is in the unbl ocked
state, the intersection controller 22 grants passage
perm ssion for this intersection 5. For exanple, assune
that the "intersection state" of an intersection 5 where
the "intersection ID" is "01" is the unbl ocked state. The
intersection controller 22 grants a passage pernmission to
the traveling vehicle 3 having the identification nunber
"N1l" for the intersection 5 where the "intersection ID" is
"01". Having granted the passage permnission for the
intersection 5 where "intersection ID" is "01", the
intersection controller 22 sets the "intersection state" of
this intersection 5 to the bl ocking state. Wen the
traveling vehicle 3 of "N1" has finished passing through
the intersection 5 where the "intersection ID'" is "01", the
intersection controller 22 sets the "intersection state" of
this intersection 5 to the unbl ocked state. The state
(entering, passing, having passed) of the traveling vehicle
3inrelation to each intersection 5 may be detected, for
exanpl e, by nmeans of a sensor or the like installed at the
intersection 5, or the traveling vehicle 3 may include it
in the state information to be transmtted to the host
control l er 4.

[ 0051]

The intersection controller 22 generates the
intersection informati on SC nenti oned above using the state
table ST of Fig. 3 (B), and stores the intersection
information SC in the nmenory storage 26. For exanple, in
the case of the intersection 5 with the "intersection ID"
"02" where the plurality of the traveling vehicles 3
(traveling vehicle IDs "N2", "N3") are requesting a passage
perm ssion, the intersection controller 22 registers the
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traveling vehicle IDs to "traveling vehicle ID of passage
perm ssion request transm ssion origin" in the order in

whi ch the conmuni cator 25 received the passage perni ssion
requests. For exanple, in relation to the intersection 5
where the "intersection ID" is "02", the conmuni cator 25
has received the passage perm ssion request fromthe
traveling vehicle 3 of the traveling vehicle ID "N2" before
recei ving the passage perm ssion request fromthe traveling
vehicle 3 of the traveling vehicle ID "N3". The
intersection controller 22 grants passage pernissions in
the order in which the traveling vehicle IDs are sorted in
the "traveling vehicle I D of passage perm ssion request
transm ssion origin". For exanple, the intersection
controller 22 grants a passage perm ssion to the traveling
vehicle 3 of the traveling vehicle ID "N3" after having
granted a passage pernission to the traveling vehicle 3 of
traveling vehicle ID "N2".

[ 0052]

Next, control perforned when a traveling vehicle
passes through an intersection is described. The host
controller 4 according to the enbodi ment determ nes the
traveling vehicle 3 that is permtted to pass through the
intersection 5, according to the presence or absence of a
priority traveling vehicle 3a. First, the control in the
case where there is no priority traveling vehicle 3a w |
be described, with reference to Fig. 4. Fig. 4is a
di agram showi ng the control performed when the traveling
vehi cl e passes through the intersection. Reference to Fig.
2 is appropriately made for each part of the host
controller 4 and the traveling vehicle 3.

[ 0053]
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In Fig. 4 (A, the determ ner 17 of the traveling
vehicle 3 determ nes, on the basis of the current |ocation
of the traveling vehicle 3, whether or not there is an
intersection 5 within a predeterm ned distance RF of
schedul ed traveling of the traveling vehicle 3. In Fig. 4
(A), the synbol 3x denotes a position that the traveling
vehicle 3 reaches when a predetermned | ength of tinme has
elapsed. In Fig. 4 (A), the intersection 5 (branching part
6) is present within the predeternm ned di stance RF, and the
traveling controller 16 generates state information SD (see
Fig. 3 (A)) including a passage perm ssion request (CN) for
the branching part 6, on the basis of the determnation
result of the determ ner 17. The comuni cator 18 of the
traveling vehicle 3 transmts the state information SD to
t he comruni cator 25 of the host controller 4, and the
comuni cator 25 receives the state information SD (passage
perm ssion request). The host controller 4 uses the
received state information SD to update the state table ST
(Fig. 3 (B)) stored in the nenory storage 26, and the
intersection controller 22 uses the updated state table ST
to update the intersection information SC (see Fig. 3 (Q)).
[ 0054]

In Fig. 4 (A, the branching part 6 is in the
unbl ocked state, and the intersection controller 22 of the
host controller 4 generates a pernission for the traveling
vehicle 3 to pass through the branching part 6. Moreover,
in Fig. 4 (B), the communicator 25 transmts a passage
perm ssion PP to the conmmuni cator 18 of the traveling
vehicle 3, and the conmuni cator 18 receives the passage
perm ssion PP. The passage permission PP is, for exanple,
a part of the travel instruction (see Fig. 2). However,
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the communicator 18 may transnmt the passage perm ssion PP
separately fromthe travel instruction
[ 0055]

When t he passage pernission PP is received, the
traveling vehicle 3 is traveling at a |ocation short of the
wai ting position 8a related to the branching part 6 (see
Fig. 3 (B)), and the traveling vehicle 3 enters the
branching part 6 as shown in Fig. 3 (C) and passes through
the branching part 6 as indicated by synbol 3x. In the
case where the passage perm ssion is not received before
reaching the waiting position 8a, the traveling vehicle 3
stops at the waiting position 8a as shown in Fig. 4 (D) and
does not enter the branching part 6. Mreover, in the case
where the passage perm ssion is received while stopped at
the waiting position 8a, the traveling vehicle 3 resunes
traveling, enters the branching part 6, and passes through
t he branching part 6.

[ 0056]

Next, the control in the case where the priority
traveling vehicle 3a is present will be described. 1In the
case where the conmunicator 25 has received a passage
perm ssion request indicating that the priority traveling
vehicle 3a (see Fig. 1) is scheduled to pass through the
branching part 6, the first deriver 23 of Fig. 2 derives
the traveling vehicle 3b (see Fig. 1) that is the
transm ssion origin of the passage perni ssion request
i ndi cating the schedul ed passage of the branching part 6.
The first deriver 23 uses the traveling vehicle information
stored in the nenory storage 26 to derive the traveling
vehicle 3b. That is to say, the first deriver 23 derives
the traveling vehicle 3b that is already requesting a
passage perm ssion for the branching part 6 at the point in
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time where the passage perm ssion request for the branching
part 6 is received fromthe priority traveling vehicle 3a.
This traveling vehicle information is, for exanple, the
intersection information SC of Fig. 3 (C), and is
informati on in which the passage perm ssion request
received by the comuni cator 25 is associated with the
traveling vehicle 3 of the transm ssion origin thereof.

[ 0057]

The first deriver 23 derives the traveling vehicle 3b
by checking the intersection 5 corresponding to the passage
perm ssion request fromthe priority traveling vehicle 3a
against the intersection information SC (see Fig. 3 (Q).
For exanple, in the state information SD (see Fig. 3 (A)),
t he passage perm ssion request (CN) indicates the target
intersection ID, and the first deriver 23 acquires
(derives) the target intersection ID fromthe passage
perm ssion request (CN) in the case where comuni cator 25
has received the state informati on SD (passage perm ssion
request) fromthe priority traveling vehicle 3a. Then,
using the intersection information SCin Fig. 3 (C) or the
history (log) thereof, the first deriver 23 acquires the
traveling vehicle ID of the traveling vehicle that
transnmtted the passage perm ssion request for the
branching part 6 before the priority traveling vehicle 3a,
to thereby derive the traveling vehicle (traveling vehicle
3b) corresponding to this traveling vehicle ID. Wen the
traveling vehicle 3b is derived, the nerging part deriver
29 cross-checks the traveling vehicle 3b with the
intersection information SC, and derives the nmerging part 7
as an intersection through which the traveling vehicle 3b
is scheduled to pass after the branching part 6.

[ 0058]

30



Furthernore, in the case where the traveling vehicle
3b (see Fig. 1) derived by the first deriver 23 is
schedul ed to pass through the nmerging part 7 as the
intersection 5 ahead of the branching part 6, the second
deriver 24 of Fig. 2 derives the traveling vehicle 3c that
is scheduled to pass through the nerging part 7 froma
direction different froma direction fromwhich the
traveling vehicle 3b is scheduled to pass through the
nmerging part 7. At the point in tinme where the first
deriver 23 derives the traveling vehicle 3b, the second
deriver 24 derives a second traveling vehicle (for exanple,
the traveling vehicle 3c) by cross-checking the nerging
part 7 for which the traveling vehicle 3b is already
requesti ng passage permn ssion against the intersection
information SC (see Fig. 3 (C). For exanple, at the point
intime where the first deriver 23 derives the traveling
vehicl e 3b, the second deriver 24 acquires the
"intersection ID'" of the nerging part 7 through which the
traveling vehicle 3b is scheduled to pass, fromthe
intersection information SC (see Fig. 3 (B)). Then, the
second deriver 24 acquires the traveling vehicle ID of the
transm ssion origin of the passage perm ssion request for
the nmerging part 7, using the intersection information SC
of Fig. 3 (C, to thereby derive the traveling vehicle (for
exanpl e, the traveling vehicle 3c) that corresponds to this
traveling vehicle ID.

[ 0059]

The first deriver 23 may derive the traveling vehicle
3b by using the state table ST (see Fig. 3 (B)) instead of
the intersection information SC as the traveling vehicle
information. For exanple, the first deriver 23 may search
for the "traveling vehicle ID'" for which the intersection
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ID for the "passage perm ssion request” in the state table
ST is the sanme as that of the priority vehicle 3a, to
derive the traveling vehicle (traveling vehicle 3b) that
corresponds to this "traveling vehicle ID'. Simlarly, the
second deriver 24 may derive the traveling vehicle 3c by
using the state table ST (see Fig. 3 (B)) instead of the
intersection informati on SC

[ 0060]

The intersection controller 22 suspends transm ssion
of a passage perm ssion for the merging part 7 to the
traveling vehicle 3c derived by the second deriver 24. For
exanple, in the "traveling vehicle ID of passage perm ssion
request transmssion origin" of the intersection
information SC (Fig. 3 (C)), the intersection controller 22
noves the traveling vehicle ID of the traveling vehicle 3c
down to a position in the queue after the traveling vehicle
ID of the traveling vehicle 3b to thereby delay the
transm ssion of the passage permi ssion to the traveling
vehicle 3c. Furthernore, the intersection controller 22
generates a passage permi ssion for the nmerging part 7 for
the traveling vehicle 3b (first traveling vehicle) in
priority to other traveling vehicles (for exanple,
traveling vehicle 3c). The passage permn ssion generated by
the intersection controller 22 is transmtted to the
traveling vehicle 3b by the conmunicator 25.

[ 0061]

In summary of the above description, the present
enbodi ment is characterized in that the priority traveling
vehi cl e 3a requests a passage perm ssion for the branching
part 6 so that the traveling vehicle 3b (the first
traveling vehicle) passing through the branching part 6 is
derived fromthe intersection information SC and the |i ke,
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and further, the nerging part 7 through which the traveling
vehicl e 3b passes is derived fromthe intersection
information SC and the like, to thereby allow the traveling
vehicle 3b to pass through the nmerging part 7 in priority
to the other traveling vehicle 3c and the |ike.

[ 0062]

Next, the control in the case where there is a
priority traveling vehicle will be described, with
reference to Fig. 5 and Fig. 6. Fig. 5is a flowhart
showi ng a control nmethod for the traveling vehicle system
according to the enbodinment. Fig. 6 is a diagram show ng
an operation of the traveling vehicle systemaccording to
the enbodi ment. Reference to Fig. 2 is appropriately nmade
for each part of the "host controller” and each part of the
"traveling vehicle". The "first traveling vehicle" in Fig.
5 is the traveling vehicle 3b preceding the priority
traveling vehicle 3a in Fig. 6 (A). The "second traveling
vehicle" in Fig. 5is the traveling vehicle 3c that is
schedul ed to pass through the nmerging part 7 of Fig. 6 (A
froma direction different froma direction fromwhich the
traveling vehicle 3b (first traveling vehicle) is schedul ed
to pass through the nerging part 7.

[ 0063]

As illustrated in Fig. 5, in Step S1, the communi cator
18 of the "first traveling vehicle" transmts the state
information to the communi cator 25 of the "host
controller”, and the conmuni cator 25 receives the state
information. The "first traveling vehicle" (traveling
vehicle 3b in Fig. 6 (A)) is traveling at a |ocation short
of the branching part 6, and the state information includes
a passage pernission request for the branching part 6. The
"host controller"” uses the received state information to
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update the state table ST (see Fig. 3 (B)), and the
intersection controller 22 uses the updated state table ST
to update the intersection information SC (see Fig. 3 (Q).
Simlarly, when receiving the state information in the
processing thereafter, the "host controller" updates the
state table ST and the intersection information SC.

Herei nafter, duplicate description on updating of the state
table ST and the intersection information SC will be
appropriately omtted.

[ 0064]

The priority traveling vehicle selector 28 of the
"host controller"” acquires the "priority" of the traveling
vehicle of the transm ssion origin of the passage
perm ssion request (for exanple, "first traveling
vehicle"), using the state table ST (see Fig. 3 (B)), and
sel ects whether or not this traveling vehicle is a
"priority traveling vehicle". The "first traveling
vehicle" is not a "priority traveling vehicle" and thus is
not selected as a priority traveling vehicle by the
priority traveling vehicle selector 28. The intersection
controll er 22 generates a passage perm ssion for the
branching part 6 for the "first traveling vehicle". In
Step S2, the conmunicator 25 of the "host controller"
transnmts the passage permnission for the branching part 6
to the communi cator 18 of the "first traveling vehicle",
and the conmuni cator 18 receives the passage perm ssion.

[ 0065]

In Step S3, the conmuni cator 18 of the "second
traveling vehicle" transmts the state information to the
communi cator 25 of the "host controller", and the
conmuni cator 25 receives the state information. The
"second traveling vehicle" (traveling vehicle 3c in Fig. 6
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(B)) is traveling at a l|ocation short of the nerging part
7, and the state information includes the passage

perm ssion request for the nerging part 7. In Step S4, the
comuni cator 18 of the "first traveling vehicle" transmts
the state information to the comunicator 25 of the "host
controller”, and the conmuni cator 25 receives the state
information. The "first traveling vehicle" (traveling
vehicle 3b in Fig. 6 (B)) is traveling at a |location short
of the nerging part 7, and the state information includes

t he passage perni ssion request for the nmerging part 7. For
exanpl e, in those cases where there is a traveling vehicle
passi ng through the nerging part 7, the merging part 7 is
in the blocking state, and the passage perm ssion for the
first traveling vehicle and the passage perm ssion for the
second traveling vehicle are suspended.

[ 0066]

In Step S5, the communi cator 18 of the "priority
traveling vehicle" transmts the state information to the
conmuni cator 25 of the "host controller”, and the
conmuni cator 25 receives the state information. The
"priority traveling vehicle" (traveling vehicle 3a in Fig.
6 (B)) is traveling at a | ocation short of the branching
part 6, and the state information includes the passage
perm ssion request for the branching part 6. The priority
traveling vehicle selector 28 acquires the "priority" of
the traveling vehicle of the transmi ssion origin of the
passage perm ssion request, using the state table ST (see
Fig. 3 (B)), and selects whether or not this traveling
vehicle is a "priority traveling vehicle". This traveling
vehicle is a "priority traveling vehicle", and the first
deriver 23 of the "host controller"” uses the intersection
information SC (see Fig. 3 (C)) to derive the "first

35



traveling vehicle" in Step S6. At the point in tine where
the first traveling vehicle is derived, the nerging part
deriver 29 derives the nerging part 7 through which the
first traveling vehicle is scheduled to pass after the
branchi ng part 6.

[ 0067]

The second deriver 24 of the "host controller" uses
the intersection information SC (see Fig. 3 (C)) to derive
the "second traveling vehicle" in Step S7. Here, in the
state of Fig. 6 (B), if the host controller 4 grants the
traveling vehicle 3c a passage perm ssion for the nerging
part 7, the traveling vehicle 3b in sone cases has to wait
at the waiting position 8b before finishing passing through
t he branching part 6. |In this case, the branching part 6
is not released fromthe blocking state, and the priority
traveling vehicle 3a has to wait at the waiting position 8a
as a result of the passage perm ssion for the branching
part 6 not being granted. Therefore, in Step S8, the
intersection controller 22 of the "host controller”
suspends the passage perm ssion for the "second traveling
vehicle" for the merging part 7, and generates a passage
perm ssion for the "first traveling vehicle" for the
nmerging part 7. In Step S9, the communicator 25 of the
"host controller"” transnmts the passage perm ssion for the
nmerging part 7 to the communi cator 18 of the "first
traveling vehicle", and the comruni cator 18 receives the
passage perm ssion. The "first traveling vehicle"
(traveling vehicle 3b in Fig. 6 (C)) passes through the
branching part 6 in Step S10, and the "second traveling
vehicle" (traveling vehicle 3c in Fig. 6 (C) waits at the
wai ting position 8c of the merging part 7 in Step S13. The
intersection controller 22 of the "host controller”
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generates a passage pernission for the "priority traveling
vehicle" for the branching part 6 after the "first
traveling vehicle" has passed through the branching part 6.
In Step S11, the intersection controller 22 of the "host
controller"” transnmits the passage permni ssion for the
branching part 6 to the comuni cator 18 of the "priority
traveling vehicle", and the comruni cator 18 receives the
passage perm ssion for the branching part 6. The "priority
traveling vehicle" (see Fig. 6 (C)) passes through the
branching part 6 in Step Si2.

[ 0068]

The "first traveling vehicle" passes through the
merging part 7 in Step S14. The intersection controller 22
of the "host controller" generates a passage perm ssion for
the "second traveling vehicle" for the nmerging part 7. In
Step S15, the comuni cator 25 of the "host controller”
transnmts the passage perm ssion for the nmerging part 7 to
t he comruni cator 18 of the "second traveling vehicle", and
t he comruni cator 18 receives the passage perm ssion. The
"second traveling vehicle" (traveling vehicle 3c in Fig. 6
(D)) passes through the nmerging part 7 in Step S16. As
descri bed above, the traveling vehicle system 1A according
to the present enbodi ment can reduce the possibility of the
priority traveling vehicle 3a being stopped at the
branching part 6 by neans of sinple control, and can all ow
snooth traveling of the priority traveling vehicle 3a.

[ 0069]
[ Second Enbodi nent ]
Her eunder, a second enbodi nent i s descri bed. In the

present enbodi ment, simlar nmenbers as those descri bed
above are assigned with the same synbols and the
descriptions thereof are omtted or sinplified. Fig. 7 is
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a di agram showi ng an operation of a traveling vehicle
system according to the present enbodi nent. Reference to
Fig. 2 and the like is appropriately made for each part of
the host controller 4 and each part of the traveling
vehicle 3. In Fig. 7 (A, the traveling vehicle 3d (the
third traveling vehicle) is a traveling vehicle traveling
ahead on the sane route as the traveling vehicle 3c. Wen
each traveling vehicle 3 travels as shown in Fig. 7 (B)

the traveling vehicle 3d transmts a passage perni ssion
request for the merging part 7 to the host controller 4
(see Fig. 2) before the traveling vehicle 3b. At the point
in time where recei pt of the passage perm ssion request
related to the nerging part 7 fromthe traveling vehicle 3b
preceding the priority traveling vehicle 3a is recognized,
the communi cator 25 of the host controller 4 has already
transnmtted a passage pernission related to the nerging
part 7 to the traveling vehicle 3d. That is to say, when
the intersection controller 22 (see Fig. 2) suspends
transm ssion of the passage perm ssion for the nmerging part
7 to the traveling vehicle 3c, the host controller 4 has
already transmtted the passage perm ssion to the traveling
vehicl e 3d preceding the traveling vehicle 3c.

[ 0070]

The intersection controller 22 (see Fig. 2) of the
host controller 4 transmts to the comunicator 18 of the
traveling vehicle 3d cancellation information to cancel the
passage perm ssion for the traveling vehicle 3d in relation
to the merging part 7. In the case where the traveling
vehicle 3d has not passed through the nmerging part 7 when
the cancellation information is received, the traveling
vehicle 3d stops at the waiting position 8c related to the

nmerging part 7 as shown in Fig. 7 (C), and suspends passing
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t hrough the nmerging part 7. As shown in Fig. 7 (B) and
Fig. 7 (O, the traveling vehicle 3b passes through the
branching part 6 and proceeds to the nerging part 7, and
the priority traveling vehicle 3a passes through the
branching part 6 and proceeds to the section 2b after the
traveling vehicle 3b has passed through the branching part
6.

[ 0071]

In the case where the traveling vehicle 3d has already
passed through the waiting position 8c related to the
merging part 7 when the cancellation information is
received, the traveling vehicle 3d, as shown in Fig. 7 (D
passes through the nerging part 7 as with the case of not
havi ng received the cancellation information. The
traveling vehicle 3b proceeds to the nerging part 7 after
the traveling vehicle 3d has passed through the nerging
part 7, and the priority traveling vehicle 3a passes
t hrough the branching part 6 after the traveling vehicle 3b
has passed through the branching part 6. The traveling
vehicle 3c waits at the waiting position 8c until the
traveling vehicle 3b has passed through the nerging part 7,
and proceeds to the nmerging part 7 after the traveling
vehi cl e 3b has passed through the nerging part 7. In this
case, the priority traveling vehicle 3a may potentially
stop at the waiting position 8a or nmay potentially
decel erate and proceed to the waiting position 8a, unti
the traveling vehicle 3b has passed through the branching
part 6. However, as conpared with the case where the
traveling vehicle 3c proceeds to the nmerging part 7 before
the traveling vehicle 3b, it is possible to reduce the
anount of time required for the priority traveling vehicle
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3a to stop or decelerate, and allow the priority traveling
vehicle 3a to travel snoothly.
[0072]

Fig. 8 is a flowhart showing a control nethod for the
traveling vehicle systemaccording to the present
enbodinment. In Fig. 8, the sane processes as those in Fig.
5 are assigned with the same synbols and the descriptions
thereof are omtted or sinplified. Al though illustration
of the operation of the priority traveling vehicle is
omtted in Fig. 8, the operation of the priority traveling
vehicle is the same as that in Fig.5.

[0073]

In Step S31, the comunicator 18 of the "third
traveling vehicle" transmts state information to the
communi cator 25 of the "host controller", and the
conmuni cator 25 receives the state information. The "third
traveling vehicle" is traveling at a |location short of the
nmerging part 7 (see Fig. 7 (A)), and the state information
of Step S31 includes a passage perm ssion request for the
nmerging part 7. The intersection controller 22 of the
"host controller" generates a passage perm ssion for the
"third traveling vehicle" for the nerging part 7. 1In Step
S32, the comunicator 25 of the "host controller” transmts
t he passage pernission for the nmerging part 7 to the
comuni cator 18 of the "third traveling vehicle", and the
conmuni cator 18 receives the passage perm ssion.

[0074]

The processing from Step S3 to Step S7 is the sane as
that in Fig. 5. In Step S33, the intersection controller
22 of the "host controller” derives the traveling vehicle
to which a passage perm ssion for the nerging part 7 has
been granted, as the "third traveling vehicle". For
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exanpl e, the intersection controller 22 of the "host
controller" derives, as the "third traveling vehicle", the
traveling vehicle to which the passage perm ssion for the
nmergi ng part 7 has been granted during a predeterm ned
period of time prior to the point in tine where the "second
traveling vehicle" was derived in Step S7.

[0075]

In Step S34, the intersection controller 22 of the
"host controller” transmts cancellation information to
cancel the passage perm ssion to the conmuni cator 18 of the
"third traveling vehicle", and the comunicator 18 receives
the cancellation information. |In step S35, the traveling
controller 16 of the "third traveling vehicle" determ nes
whether or not the "third traveling vehicle" is at a
| ocation short of the waiting position 8. |If the
traveling controller 16 determnes that the "third
traveling vehicle" is at a |ocation short of the waiting
position 8c (Step S35; Yes), the "third traveling vehicle"
waits at the waiting position 8¢ in Step S36. In Step S37,
the comruni cator 18 of the "third traveling vehicle"
transmts to the communi cator 25 of the "host controller” a
notification to notify that the "third traveling vehicle"
isin awiting state (waiting notification), and the
comuni cator 25 receives the waiting notification.

[ 0076]

The processing fromStep S8 to Step S14 is the same as
that in Fig. 5. The intersection controller 22 of the
"host controller" generates a passage perm ssion for the
"third traveling vehicle" in relation to the nmerging part
7, after the "first traveling vehicle" has passed through
the nmerging part 7 in Step S14. |In Step S38, the
conmuni cator 25 of the "host controller” transmts the
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passage perm ssion for the nerging part 7 to the

comuni cator 18 of the "third traveling vehicle", and the
comuni cator 18 receives the passage perm ssion. After
havi ng recei ved the passage perm ssion of Step S38, or if
the traveling controller 16 determnes that the "third
traveling vehicle"” is not at a |ocation short of the

wai ting position 8c in Step S35 (Step S35; No), the "third
traveling vehicle" passes through the nmerging part 7 in
Step S39. |If the traveling controller 16 determ nes that
the "third traveling vehicle" is not at a |ocation short of
the waiting position 8c in Step S35 (Step S35; No), the
processing from Step S9 to Step S14 is perfornmed after the
processing of Step S39. The processing in Step S15 and
Step S16 is the same as that in Fig. 5.

[0077]
[ Third Enbodi nent ]
Her eunder, a third enbodi nent is described. |In the

present enbodi nent, simlar nmenbers as those descri bed
above are assigned with the same synbols and the
descriptions thereof are omtted or sinplified. Fig. 9is
a di agram showi ng a host controller and an operation of a
traveling vehicle systemaccording to the present

enbodi nrent. A host controller 4B of the present enbodi nent
does not include the second deriver 24 of Fig. 2. The
intersection controller 22 sets a priority direction in

whi ch passage is prioritized anong a plurality of traveling
directions (first direction D1, second direction D2) toward
the nerging part 7. |In the case where the priority
direction is set to the second direction D2, as long as a
predeterm ned condition is satisfied, the intersection
controller 22 sequentially grants a passage perm ssion to
each of traveling vehicles 3c to 3f traveling fromthe
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second direction D2 toward the merging part 7. The above
predeterm ned condition is, for exanple, that there is a
passage perm ssion request fromthe traveling vehicle 3
that is traveling fromthe second direction D2 toward the
nmerging part 7. In this case, the intersection controller
22 suspends the passage permission for the traveling
vehicle 3 that is traveling fromthe first direction D1
toward the nerging part 7 until the plurality of traveling
vehicles 3c to 3f traveling fromthe second direction D2
toward the merging part 7 have passed through the nerging
part 7.

[0078]

When a priority traveling vehicle 3a is present, the
first deriver 23 derives the first traveling vehicle
(traveling vehicle 3b) preceding the priority traveling
vehicle 3a as described in the first enbodiment. The
intersection controller 22 sets the first direction D1, in
which the traveling vehicle 3b derived by the first deriver
23 is traveling toward the nerging part 7, as the priority
direction. After having set the first direction D1 as the
priority direction, the intersection controller 22 suspends
the perm ssion for the traveling vehicle 3 traveling from
the second direction D2 toward the nmerging part 7 to pass
t hrough the nmerging part 7. The intersection controller 22
grants a passage perm ssion to the priority traveling
vehicle 3a for the branching part 6 after the traveling
vehicl e 3b has passed through the branching part 6. After
the traveling vehicle 3b has passed through the nerging
part 7, the intersection controller 22 sets the second
direction D2 as the priority direction, and rel eases the
suspensi on of the passage pernission for the traveling
vehicle 3 traveling fromthe second direction D2 toward the
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nmerging part 7. As has been descri bed above, by setting
the traveling direction of the traveling vehicle 3b (first
direction D1) anong the plurality of traveling directions
toward the merging part 7 as a traveling direction, the
passage of which is prioritized over the other direction
(second direction D2), the intersection controller 22
allows the first traveling vehicle (traveling vehicle 3b)
to pass through the nerging part 7 in priority to the other
traveling vehicle 3 and suspends the passage pernission for
the second traveling vehicle (traveling vehicle 3c). In
t he case where a passage permssion is granted to the
traveling vehicle 3d for the nerging part 7 and also the
priority direction remains in the second direction D2, the
first traveling vehicle (traveling vehicle 3b) is not
allowed to pass through the nerging part 7 until the
traveling vehicle 3f has passed through the nerging part 7
even if the traveling vehicle 3b (first traveling vehicle)
request ed passage perm ssion before the traveling vehicle
3c (or the traveling vehicles 3d, 3e, and 3f). The present
enbodi ment prevents this type of situation from occurring,
and by changing the priority direction fromthe second
direction D2 to the first direction D1, the traveling
vehicle 3b (first traveling vehicle) can be granted with a
passage perm ssion for the nerging part 7 before the
traveling vehicles 3c, 3d, 3e, and 3f.
[ 0079]

Fig. 10 is a flowhart showi ng a control nethod for
the traveling vehicle systemaccording to the third
enbodi ment. The processing from Step S1 to Step S6 is the
same as that in Fig. 5. In Step S41, the intersection
controller 22 of the "host controller" determ nes whet her
or not the traveling direction of the "first traveling
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vehicle" is the priority direction in relation to the
nmerging part 7. |If the traveling direction of the "first
traveling vehicle" is determned as not being the priority
direction (Step S41; No), the intersection controller 22
changes the priority direction of the nmerging part 7 to the
traveling direction of the "first traveling vehicle" in
Step S42. If the traveling direction of the "first
traveling vehicle" is determined as being the priority
direction (Step S41; Yes), the intersection controller 22
mai ntains the priority direction of the merging part 7 and
performs the processing thereafter.

[ 0080]

The processing from Step S8 to Step S16 is the sane as
that in Fig. 5. After the "first traveling vehicle" has
passed through the nmerging part 7 in Step S14, the
intersection controller 22 of the "host controller" changes
the priority direction in Step S43 and generates passage
perm ssion for the "second traveling vehicle" for the
nmerging part 7. In Step S15, the comuni cator 25 of the
"host controller"” transnmts the passage permi ssion for the
merging part 7 to the communi cator 18 of the "second
traveling vehicle", and the communi cator 18 receives the
passage perm ssion. The "second traveling vehicle" passes
t hrough the nmerging part 7 in Step S16. |In this manner,
the "host controller” can still suspend the passage
perm ssion for the "second traveling vehicle" for the
merging part 7 without having to derive the "second
traveling vehicle".

[ 0081]

In the above enbodi nent, the host controller includes,
for exanple, a computer system The host controller reads
a control programstored in a nenory storage device (not
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shown in the figure) and executes vari ous processes
according to the control program This control programis
a control programfor a traveling vehicle systemthat
conprises: a host controller; and a plurality of traveling
vehicles that travel on a track having an intersection in a
formof either a branching part or a nerging part, that
transmt to the host controller a passage perm ssion
request for the intersection through which the traveling
vehicle is schedul ed to pass, and that pass through the
intersection if a passage perm ssion for the passage

perm ssion request is received fromthe host controller but
stop before the intersection if the passage permission is
not received. The control program causes a conputer to
perform processes including: receiving the passage

perm ssion request fromthe traveling vehicle; transmtting
t he passage pernission to one of the plurality of traveling
vehi cl es requesting the passage perm ssion; storing
traveling vehicle information in which the passage

perm ssion request received fromthe traveling vehicle is
associated with the traveling vehicle of the transm ssion
origin thereof; selecting a priority traveling vehicle from
the plurality of traveling vehicles; deriving a first
traveling vehicle, which is the transm ssion origin of the
passage perm ssion request for the branching part, fromthe
traveling vehicle information already stored, at the tine
of receiving the passage permni ssion request for the
branching part fromthe priority traveling vehicle;
deriving, fromthe stored traveling vehicle information,
the nerging part through which the first traveling vehicle
is scheduled to pass after the branching part; and
transmtting the passage perm ssion for the derived nerging
part to the first traveling vehicle in priority to a second
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traveling vehicle that is scheduled to pass through the
nerging part froma direction different froma direction
fromwhich the first traveling vehicle is scheduled to pass
t hrough the nmerging part. This control program nmay be
recorded and provided in a conputer-readabl e storage

medi um

[ 0082]

The technical scope of the present invention is not
limted to the node described in the above enbodi nents.
One or nore of the requirenents described in the above
enbodi mrents may be onmitted in some cases. One or nore of
t he requirenents described in the above enbodi nents nmay be
appropriately conbined. 1In addition, the contents of
Japanese Patent Application No. 2016-161834 and al
docunents cited in the detailed description of the present
i nvention are incorporated herein by reference to the
extent permitted by |aw.

Descri ption of Reference Signs
[ 0083]
1A Traveling vehicle system
2 Track
3 Traveling vehicle
3a Priority traveling vehicle
3b Traveling vehicle (first traveling vehicle)
3c Traveling vehicle (second traveling vehicle)
3d Traveling vehicle (third traveling vehicle)
I ntersection
Branchi ng part
Mer gi ng part
17 Determ ner
18 Conmuni cator (first conmuni cator)
19 Menory storage
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22
23
24
25
26
27
28
29
PP
RF
sc
SD

Intersection controller

First deriver

Second deri ver

Comuni cat or (second contuni cat or)
Menory st orage

Priority setter

Priority traveling vehicle selector
Mergi ng part deriver

Passage perm ssion

Predet erm ned di stance

Intersection information

State informati on (passage perm ssion request)

48



CLAI M5

A traveling vehicle system conpri sing:

a host controller; and

a plurality of traveling vehicles that travel on a
track having an intersection in a formof either a
branching part or a nerging part, that transmt to the host
controll er a passage perm ssion request for the
i ntersection through which the traveling vehicle is
schedul ed to pass, and that pass through the intersection
if a passage perm ssion for the passage perm ssion request
is received fromthe host controller but stop before the
intersection if the passage permi ssion is not received;

wherei n

the host controller includes:

a nmenory storage that stores traveling vehicle
informati on in which the passage perm ssion request
received fromthe traveling vehicle is associated with the
traveling vehicle of the transm ssion origin thereof;

a priority traveling vehicle selector that selects a
priority traveling vehicle fromthe plurality of traveling
vehi cl es;

a first deriver that derives a first traveling
vehicle, which is the transm ssion origin of the passage
perm ssion request for the branching part, fromthe
traveling vehicle information already stored in the nmenory
storage, at the time of receiving the passage perm ssion
request for the branching part fromthe priority traveling
vehi cl e;

a nerging part deriver that derives, fromthe

traveling vehicle information stored in the nenory storage,
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a merging part through which the first traveling vehicle is
schedul ed to pass after the branching part; and

an intersection controller that transnmts the passage
perm ssion for the derived nerging part to the first
traveling vehicle in priority to a second traveling vehicle
that is scheduled to pass through the nmerging part froma
direction different froma direction fromwhich the first

traveling vehicle is schedul ed to pass through the nerging

part.
2.

The traveling vehicle systemaccording to claiml,
conpri si ng:

a second deriver that derives the second traveling vehicle
fromthe traveling vehicle information stored in the nenory
storage, wherein

the intersection controller suspends transni ssion of
t he passage pernission for the nmerging part to the second
traveling vehicle in a case where the passage perm ssion
request for the merging part is received fromthe second

traveling vehicle derived by the second deriver.

The traveling vehicle systemaccording to claim1 or
2, wherein

the traveling vehicle includes:

a determ ner that determ nes whether or not there is
the intersection within a predeterm ned di stance of
schedul ed traveling of the traveling vehicle, on the basis

of a current location of the traveling vehicle; and
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a comuni cator that transmts the passage perni ssion
request for the intersection to the host controller if
there is the intersection within this distance.

The traveling vehicle systemaccording to claim 3,
wherein

the priority traveling vehicle has the predeterm ned
distance that is relatively long anong the plurality of
travel i ng vehicl es.

The traveling vehicle system according to any one of
clains 1 to 4, wherein

in a case where one of a plurality of directions
toward the merging part can be set as a priority direction
for which the passage permission is not granted to the
traveling vehicle traveling toward the nmerging part from
anot her direction so long as the passage perm ssion request
for the direction is present, the intersection controller
suspends transm ssion of the passage perm ssion for the
nerging part to the second traveling vehicle by setting the
traveling direction of the first traveling vehicle
traveling toward the nmerging part as a priority direction.

The traveling vehicle system according to any one of
clainms 1 to 5, wherein:

when suspendi ng transm ssi on of the passage perni ssion
for the nmerging part to the second traveling vehicle, in a
case where the passage perm ssion has been transmtted to a
third traveling vehicle preceding the second traveling
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vehicle, the intersection controller transmts to the third
traveling vehicle cancellation information to cancel the
passage perm ssion for the third traveling vehicle; and

the third traveling vehicle stops before the merging
part if the merging part has not been passed when the

cancel lation infornmation is received.

A control nethod for a traveling vehicle systemthat
conpri ses:

a host controller; and

a plurality of traveling vehicles that travel on a
track having an intersection in a formof either a
branching part or a nerging part, that transmt to the host
controll er a passage perm ssion request for the
i ntersection through which the traveling vehicle is
schedul ed to pass, and that pass through the intersection
if a passage perm ssion for the passage pernission request
is received fromthe host controller but stop before the
intersection if the passage perm ssion is not received;

t he control nethod conprising:

receiving the passage perm ssion request fromthe
traveling vehicl e;

transmtting the passage perm ssion to one of the
plurality of traveling vehicles requesting the passage
per m ssi on

storing traveling vehicle information in which the
passage perm ssion request received fromthe traveling
vehicle is associated with the traveling vehicle of the
transm ssion origin thereof;

selecting a priority traveling vehicle fromthe
plurality of traveling vehicles;
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deriving a first traveling vehicle, which is the
transm ssion origin of the passage perm ssion request for
the branching part, fromthe traveling vehicle infornmation
al ready stored, at the tine of receiving the passage
perm ssion request for the branching part fromthe priority
travel ing vehicl e;

deriving, fromthe stored traveling vehicle
information, the merging part through which the first
traveling vehicle is schedul ed to pass after the branching
part; and

transmtting the passage perm ssion for the derived
merging part to the first traveling vehicle in priority to
a second traveling vehicle that is scheduled to pass
t hrough the nmerging part froma direction different froma
direction fromwhich the first traveling vehicle is
schedul ed to pass through the nmerging part.
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