
[DESCRIPTION] [Title of Invention] TRAVELING VEHICLE SYSTEM
[Technical Field] 5[0001]        The present invention relates to
traveling vehicle systems including traveling vehicles for
transporting articles. [Background Art] [0002] 10Traveling vehicle
systems have been used for transporting articles, using traveling
vehicles including overhead traveling vehicles. [0003] A
semiconductor factory producing semiconductor devices is, 15 for
example, separated into areas called "bays". One bay is assigned for
each production process. Each bay has a closed path on which overhead
traveling vehicles travel in one direction. [0004]           On each
closed path, each of the traveling vehicles transports 20
semiconductor wafers between manufacturing machines in the bay.
[0005]        Furthermore, the closed paths of the bays are connected
with each other via a connecting path. A product undergoes one
process in a bay. Then the product is picked up by an overhead
traveling 25 vehicle in the bay, and transported to another bay in
the succeeding process through the connecting path. [0006]
Including the closed paths, the connecting path connecting the closed
paths with each other, and overhead traveling vehicles, a 30traveling
vehicle system has to efficiently transport articles. [0007] 



Hence there are techniques disclosing how to efficiently move the
traveling vehicles in the traveling vehicle system. [0008] 35For
example, a technique in Patent Literature 1 introduces a  controller
for controlling overhead traveling vehicles. The controller keeps
tracking on the congestion state of the traveling path, and informs
each of the overhead traveling vehicles of the state. Hence each
overhead traveling vehicle can determine a traveling route 5depending
on the congestion state. [Citation List] [Patent Literature] [0009]
[PTL 1] 10Japanese Unexamined Patent Application Publication No.
2006-195859 [Summary of Invention] [Technical Problem] [0010] 15In
the above conventional technique, the traveling vehicle system having
the traveling vehicles suffers from the following problem: When each
traveling vehicle determines a traveling route, options of the routes
to take increases as the number of the bays increases. For each
traveling vehicle, having more options of the 20paths increases the
processing load which the traveling vehicle has to handle for
determining the route. [0011]        As described above, the bays are
connected with each other by the connecting path, and the traveling
vehicles travels between the 



25 bays. Due to the structure, for example, the number of the
traveling vehicles assigned for each of the bays may be unbalanced in
view of an amount of work to be handled for each bay. [0012]
Thus the number of the traveling vehicles at each bay needs to 30be
adjusted (hereinafter referred to as "dispatched"). [0013]
Conventionally, moreover, the closed path of each bay separately has
(i) exit points at which the traveling vehicles exit to the
connecting path, and (ii) entrance points at which the traveling 35
vehicles enters from the connecting path to the closed path.  [0014]
In other words, the traveling vehicles travel on a route connecting
an exit point of one closed path with an entrance point of another
closed path. 5[0015]        Hence, in order to have the traveling
vehicles efficiently dispatched, thorough combinations of the exit
points and the entrance points are required for each inter-bay
connection between bays (between closed paths) in the traveling
vehicle system. [0016]        Accordingly, as the number of the bays
increases, there will be more combinations of the exit points and the
entrance points of the bays, leading to more options for determining
the route in dispatching the traveling vehicles. 15[0017]
Furthermore, in the case where the following problems have found such
as; a trouble has developed in a part of the connecting path, another
traveling vehicle has stopped on the connecting path, and a part of
the traveling path is unusable due to the maintenance,  20 the
traveling vehicle might not be able to arrive at the destination bay
even though the traveling vehicle is to travel according to the set
combination. [0018] The present invention is conceived in view of the
above 25 problems and has an object to provide traveling vehicle
systems including closed paths and a connecting path connecting the
closed paths with each other, and in particular, a traveling vehicle
system for efficiently operating traveling vehicles between the
closed paths. [Solution to Problem] 



30[0019] In order to solve the above problems, a traveling vehicle
system according to an aspect of the present invention includes
closed paths each being a one-way path, a connecting path being a
one-way path and connecting the closed paths with each other, and a
traveling 35 vehicle moving along the closed paths and the connecting
path. Each  of the closed paths has (i) exit points at which the
traveling vehicle can exit to the connecting path and (ii) entrance
points at which the traveling vehicle can enter from the connecting
path. The traveling vehicle system includes a storage unit which
stores exit-entrance  5 information showing a combination of an exit
point and an entrance point respectively representing a start and an
end of a shortest route on which the traveling vehicle can move
between the closed paths, the exit point and the entrance point being
respectively included in the exit points and the entrance points, and
when moving from one of the  10 closed paths to an other one of the
closed paths, the traveling vehicle moves via the exit point of the
one of the closed paths, and the entrance point of the other one of
the closed paths, the exit point and the entrance point being shown
in the exit-entrance information stored in the storage unit. 15[0020]
According to the structure, the storage unit stores the exit-entrance
information showing combinations of the exit points and the entrance
points, the combinations forming the shortest routes between closed
paths. 20[0021]        Thus when moving a traveling vehicle from one
of the closed paths to another one of the closed paths, the traveling
vehicle system refers to the exit-entrance information so that the
traveling vehicle system can easily specify the exit point and the
entrance point for the 25most efficient move of the traveling
vehicle. [0022]        In other words, the traveling vehicle system
eliminates the need for searching for one route out of many candidate
routes, and facilitates efficient moves of the traveling vehicle.
30[0023]        Furthermore, the traveling vehicle system may further
include: a generating unit which generates the exit-entrance
information based on information showing the exit points and the
entrance points of each of the closed paths; and a monitoring unit
which monitors a 35traveling environment to determine whether or not
it is difficult or  



impossible for the traveling vehicle to pass through either any one
of the exit points or any one of the entrance points of each of the
closed paths, the traveling environment being monitored in a
predetermined area of a traveling path formed of the closed paths and
the connecting 5path, wherein, in the case where the monitoring unit
determines that it is difficult or impossible for the traveling
vehicle to pass through either the any one of the exit points or the
any one of the entrance points of each of the closed paths, the
generating unit may exclude the- any exit point and the any entrance
point for which determined that it is difficult or impossible for the
traveling vehicle to pass through, and update the exit-entrance
information. [0024] According to the structure, even though there are
any problems contributing to deterioration of the traveling
environment, such as 15 congestion, the traveling system can always
keep the most recent exit-entrance information based on such
problems. [0025]        Thus when congestion develops, the traveling
system specifies an exit point and an entrance point for the
traveling vehicle to move in 20 the most efficient manner under the
problems. In other words, when the traveling environment deteriorates
due to a problem, the traveling system selects the shortest route for
the traveling vehicle to never fail to arrive at the destination at
that point. Accordingly, the present invention makes possible an
efficient move of the traveling vehicle 25 depending on the traveling
environment. [0026]        The traveling vehicle system may further
include: traveling vehicles including the traveling vehicle; and a
controller which controls each of the traveling vehicles, wherein the
controller may  30 include: the storage unit; and a moving
instructing unit which gives, when moving one of the traveling
vehicles from one of the closed paths to an other one of the closed
paths, an instruction to the one traveling vehicle so that the one
traveling vehicle moves via the exit point of the one of the closed
paths and the entrance point of the other 35 one of the closed paths,
the exit point and the entrance point being  shown in the
exit-entrance information stored in the storage unit. [0027]
According to the structure, the controller, positioned on a higher
level in command than the traveling vehicles, can consolidate  5 the
exit-entrance information. Thus when another traveling vehicle joins
the traveling vehicle system, the controller can give an appropriate
instruction to the other traveling vehicle with reference to the
exit-entrance information. [0028] 



10When moving the one traveling vehicle from the one closed path to
the other closed path, the moving instructing unit may specify, as
the one traveling vehicle, a traveling vehicle positioned upstream of
and closest to the exit point indicated in the exit-entrance
information, and give the instruction to the specified traveling
vehicle. 15[0029]         According to the structure, when the
traveling vehicles are delivered; that is when the number of the
traveling vehicles is adjusted among closed paths, the moving
instructing unit specifies, as a traveling vehicle to be moved, one
of the traveling vehicles which  20 belong to the starting closed
path. Here the specified vehicle takes the shortest time to exit from
the starting closed path. Hence the present invention makes possible
efficient delivery of the traveling vehicles. [0030] 25In addition,
the present invention may implement a method for controlling a move
of a traveling vehicle, the method of which includes characteristics
operation steps in the traveling vehicle system of the present
invention. Furthermore, the present invention may provide a control
program for causing the controller; namely a control device, to 30
execute each of the steps. [Advantageous Effects of Invention] [0031]
The traveling vehicle system in the present invention stores
combinations of exit points and entrance points, the combinations 35
which are the shortest routes for a traveling vehicle moving from one
of two closed paths to the other. [0032]        Thus, when traveling
from one of the two closed paths to the other, the traveling vehicle
may travel via the exit point and the  5 entrance point indicated in
exit-entrance information. In other words, the traveling vehicle can
efficiently travel from one closed path to the other with a short
processing time and a little amount of load, eliminating the need for
a complex route search. [0033]        Furthermore, the storage unit
may be included in either the traveling vehicle or the controller for
controlling the traveling vehicle. When the controller includes the
storage unit, for example, the controller can cause the traveling
vehicle to efficiently travel from one closed path to the other with
a short processing time with a little 



15 amount of load, eliminating the need for a complex route search.
[0034]        In other words, the present invention can provide a
traveling vehicle system for efficiently moving a traveling vehicle
between closed paths. 20[Brief Description of Drawings] [0035]
[Fig. 1] FIG. 1 schematically shows a hardware structure of a
traveling vehicle system according to an embodiment of the present
invention. 25[Fig. 2] FIG. 2 is a perspective view showing an outline
of the traveling vehicle according to the embodiment. [Fig. 3] FIG. 3
shows a functional structure of the traveling vehicle system
according to the embodiment of the present invention. [Fig. 4] FIG. 4
exemplifies data formation of an exit point table 30 and an entrance
point table according to the embodiment. [Fig. 5] FIG. 5 shows a
dispatching process in the traveling vehicle system according to the
embodiment.           [Fig. 6] FIG. 6 is a flow chart schematically
showing a flow of a dispatching process executed by a system
controller according to the 35 embodiment.           [Fig. 7] FIG. 7
illustrates how to specify one of traveling vehicles as a traveling
vehicle to be dispatched.           [Fig. 8] FIG. 8 shows the traffic
congestion developed around the entrance point in the traveling
vehicle system according to the 5 embodiment.         [Fig. 9] FIG. 9
shows the path being unusable in the traveling vehicle system
according to the embodiment.            [Fig. 10] FIG. 10 shows a
flow of a process by the system controller when a generating unit
according to the embodiment 10updates an exit table and an entrance
table.         [Fig. 11] FIG. 11 exemplifies data formation of the
exit table and the entrance table updated by the generating unit.
[Fig. 12] FIG. 12 exemplifies a flow of a process and operations of a
specified traveling vehicle and the system controller when the 



15specified traveling vehicle transports an article between bays.
[Description of the Embodiment] [Embodiment] [0036]
Described hereinafter is an embodiment of the present 20invention
with reference to the drawings. [0037]         Described first is a
structure of a traveling vehicle system 100 according to the
embodiment with reference to FIGS. 1 to 4. [0038] 25FIG. 1
schematically shows a hardware structure of the traveling vehicle
system 100 according to the embodiment of the present invention.
[0039] As shown in FIG. 1, the traveling vehicle system 100 includes
a 30 system controller 110, a first bay controller 121, a second bay
controller 122, a first closed path 131, a second closed path 132, a
first connecting path 141, a second connecting path 142, and
traveling vehicles 200. [0040] 35It is noted that the traveling
vehicles 200 in the embodiment  are overhead traveling vehicles which
move along a traveling path such as the first closed path 131 mounted
on the ceiling. [0041] The traveling vehicle system 100 shown in FIG.
1 is installed in 5 a factory manufacturing semiconductor devices for
example. The first closed path 131 and the second closed path 132 are
respectively provided to a first bay and a second bay. 



[0042]        The traveling vehicles 200 in the first bay; namely the
traveling vehicles 200 on the first closed path 131, are controlled
with a wireless signal from the first bay controller 121. The
traveling vehicles 200 in the second bay; namely the traveling
vehicles 200 on the second closed path 131, are controlled with a
wireless signal from the second bay controller 121. 15[0043]
According to an instruction from the system controller 110, the first
bay controller 121 and the second bay controller 122 control each of
the traveling vehicles 200. In other words, each of the traveling
vehicles 200 is controlled by the system controller 110 via the first
20bay controller 121 or the second bay controller 122. [0044] The
first connecting path 141 and the second connecting path 142 are
shaded traveling paths in FIG. 1. The traveling paths      connect
the first closed path 131 with the second closed path 132. 25[0045]
By traveling on the first connecting path 141 or the second
connecting path 142, the traveling vehicles 200 can move from one of
the first closed path 131 and the second closed path 132 to the
other. [0046] 30It is noted that FIG. 1 shows a top-view layout of
the first closed path 131, the second closed path 132, the first
connecting path 141, and the second connecting path 142. Moreover,
each of the paths is a clockwise one-way traffic. [0047] 35Each of
the first closed path 131 and the second closed path  132 has exit
points and entrance points. At the exit points, the traveling
vehicles 200 exit to each of the first connecting path 141 and the
second connecting path 142. At the entrance points, the traveling
vehicles 200 enter from each of the first connecting path 141 5 and
the second connecting path 142. [0048]        Specifically, the first
closed path 131 has an exit point "Out 1-1" to the first connecting
path 141 and an exit point "Out 1-2" to the second connecting path
142. The first closed path 131 has an 10 entrance point In 1-1 from
the first connecting path 141 and an entrance point In 1-2 from the
second connecting path 142. [0049] 



In addition, the second closed path 132 has an exit point Out 2-1 to
the first connecting path 141 and an exit point Out 2-2 to the 15
second connecting path 142. The second closed path 132 has an
entrance point "In 2-1" from the first connecting path 141 and an
entrance point "In 2-2" from the second connecting path 142. [0050]
When traveling from one of the first closed path 131 and the 20
second closed path 132 to the other, the traveling vehicles 200 need
to (i) exit at any one of the exit points provided on the starting
closed path to the first connecting path 141 or the second connecting
path 142, and (ii) enter in the destination closed path at any one of
the entrance points provided thereon. 25[0051]        In travelling,
the traveling vehicles 200 have to follow the one-way traffic on the
first closed path 131, the second closed path 132, the first
connecting path 141, and the second connecting path 142. 30[0052]
It is noted that in FIG. 1, only two closed paths; namely the first
closed path 131 and the second closed path 132, are illustrated as
the closed paths included in the traveling vehicle system 100 in
order to clarify the present invention. Furthermore, only two
connecting 35 paths; namely the first connecting path 141 and the
second - 10-  connecting path 142, are illustrated as the connecting
paths for connecting closed paths with each other. [0053] However,
the number of the closed paths and the connecting  5 paths included
in the traveling vehicle system 100 shall not be limited to two each;
instead, the traveling vehicle system 100 may include three or more
closed paths and the connecting paths. [0054] In the case where the
traveling vehicle system 100 has three or m more closed paths and the
connecting paths, each closed path has two or more exit points and
entrance points serving as connections to at least one connecting
path. [0055]              FIG. 2 is a perspective view showing an
outline of the traveling 15 vehicles 200 according to the embodiment.
[0056] 



It is noted that FIG. 2 shows an outline of one of the traveling
vehicles 200 on the first closed path 131. The other traveling
vehicles 200 also have similar appearances. 20[0057]         As shown
in FIG. 2, the traveling vehicles 200 are overhead traveling vehicles
which move along a rail forming a traveling path such as the first
closed path 131. Moreover, each of the traveling vehicles 200 has a
holding unit 240 which holds an article. 25[0058]         According
to the instruction from the system controller 110, for example, the
traveling vehicle 200 moves to a point on the first closed path 131,
and descends to a transfer port on which an article to be transported
is placed. Then the traveling vehicle 200 holds the  30 article
placed on the transfer port and ascends. According to the instruction
from the system controller 110, the traveling vehicle 200 moves to
the next transfer port. When moving to the next transfer port, the
traveling vehicle 200 descends, puts the article held by the holding
unit 240, and ascends. 35[0059]          The traveling vehicles 200
repeat such operations and transfer materials between manufacturing
machines in the first bay. Similarly, in the second bay, the
traveling vehicles 200 transfer materials between manufacturing
machines. 5[0060]         Moving between the first bay and the second
bay, the traveling vehicles 200 transport materials therebetween.
[0061]              Furthermore, the first closed path 131 has
platforms 300. On 10the platforms 300, articles to be transported to
the traveling vehicles 200 are temporarily placed. Such platforms 300
are provided to the second closed path 132. [0062]           FIG. 3
shows a functional structure of the traveling vehicle 15 system 100
according to the embodiment of the present invention. [0063]
As shown in FIG. 3, the system controller 110 includes a generating
unit 111, a storage unit 112, a moving instructing unit 115, and a
monitoring unit 116 as key constituent features. 20 [0064]
The generating unit 111 is a processing unit for generating an exit
point table 113 and an entrance point table 114. 



[0065]              Specifically, the generating unit 111 obtains
point information 25indicating the exit points and the entrance
points for each of the closed paths. Based on the obtained point
information, the generating unit 111 further calculates a traveling
distance between the closed paths. In other words, the generating
unit 111 calculates traveling distances for all the combinations of
the exit points and the 30entrance points which the traveling vehicle
200 can take. [0066]         Based on the calculation result, the
generating unit 111 obtains combinations of the exit points and the
entrance points, the combinations which represent the shortest routes
between the closed 35paths. Furthermore, the generating unit 111
generates the exit point - 12-  table 113 and the entrance point
table 114 showing the combinations of the exit points and the
entrance points. [0067] The generated exit point table 113 and the
entrance point table  5 114 are stored in the storage unit 112. The
tables are updated when the layout of the traveling paths is updated
and a change of a traveling environment, such as congestion, is
observed. [0068]           Data formation of the exit point table 113
and the entrance 10point table 114 is described hereinafter with
reference to FIG. 4. [0069]        The moving instructing unit 115 is
a processing unit which gives an instruction to move to each of the
traveling vehicles 200. [0070] 15For example, when moving a traveling
vehicle 200 from the first 



closed path 131 to the second closed path 132, the moving instructing
unit 115 gives the traveling vehicles 200 an instruction to move.
According to the instruction, the traveling vehicle 200 moves via an
exit point of the first closed path 131 and the entrance point of the
20 second closed path 132. The exit point and the entrance point are
respectively shown in the exit point table 113 and the entrance point
table 114. [0071]          The moving instructing unit 115 gives the
instruction to move 25 to the traveling vehicle 200 to move via the
first bay controller 121 or the second bay controller 122. [0072]
The monitoring unit 116 is a processing unit to monitor a traveling
environment to determine whether or not it is difficult or  30
impossible for the traveling vehicle 200 to pass through either any
one of the exit points or any one of the entrance points of the
closed paths. Here the traveling environment is monitored in a
predetermined area within a traveling path formed of the closed paths
and the connecting path. 35[0073]           Specifically, the
monitoring unit 116 obtains, from each of the first bay controller
121 and the second bay controller 122, (i) information indicating
congestion developing on the traveling path, and the location of the
congestion, and (ii) information indicating an 5unusable part of the
traveling path due to the problem on the rail or the maintenance
work. The monitoring unit 116 makes the above determination based on
additionally obtained information. [0074]           FIG.
4..exemplifies data formation of the exit point table 113 10 and the
entrance point table 114 according to the embodiment. [0075]
As shown in FIG. 4, the exit point table 113 and the entrance point
table 114 show exit points and the entrance points. Here a
combination of one of the exit points and one of the entrance points
15 represents the start and the end of the shortest route on which
the traveling vehicle 200 can move between the closed paths. [0076]
When the traveling vehicle 200 moves from the first bay to the second
bay, for example, the exit point table 113 is referred to so that
20the exit point is found to be "Out 1-2". [0077]        Here the
traveling vehicle 200 refers to the entrance point table 114 to find
out that the entrance point is "In 2-2". 



[0078] 25In other words, the traveling vehicle 200 on the first
closed path 131 exits at "Out 1-2" on the first closed path 131 to
the second connecting path 142, goes through "In 2-2", and enters in
the second closed path 132. This makes the most efficient travel from
the first closed path 131 to the second closed path 132. 30[0079]
It is noted that information groups of the exit point table 113 and
the entrance point table 114 exemplify the exit-entrance information
in the traveling vehicle system according to an implementation of the
present invention. 35[0080]          FIGS. 5 to 12 show operations of
the above-described traveling vehicle system 100. [0081] Described
first is a flow of a dispatching process in the traveling 5 vehicle
system 100 with reference to FIGS. 5 to 7. [0082]         FIG. 5
shows the dispatching process in the traveling vehicle system 100
according to the embodiment. [0083]        As shown in FIG. 5,
assumed here is the case where there are six of the traveling
vehicles 200 in first bay and one traveling vehicle 200 in the second
bay at a certain point. Additionally assumed is the case where at
least two traveling vehicles 200 are required for the production
process of the second bay. 15[0084]         Through the first bay
controller 121, the system controller 110 gives the one traveling
vehicle 200 on the first closed path 131 an instruction to move to
the second closed path 132. [0085] 20FIG. 6 is a flow chart
schematically showing a flow of the dispatching process executed by
system controller 110 according to the embodiment. [0086] 



The system controller 110 obtains the number of the traveling 25
vehicles 200 in each bay (510). For example, the monitoring unit 116
obtains (i) from the first bay controller 121 the number of the
traveling vehicles 200 found in first bay, and (ii) from the second
bay controller 122 the number of the traveling vehicles 200 in the
second bay. It is noted that the numbers are obtained at a
predetermined 30interval, for example. [0087]         Further, the
system controller 110 determines whether or not there is a need for
dispatch (511). [0088] 35For example, the moving instructing unit 115
compares the - 15- actual number of the traveling vehicles 200 (one
traveling vehicle) in the second bay with the reference number of the
traveling vehicles 200 (two to four traveling vehicles) for the
second bay. In addition, the moving instructing unit 115 compares the
actual number of the  5 traveling vehicles 200 (six traveling
vehicles) in the first bay with the reference number of the traveling
vehicles 200 (three to five traveling vehicles) for the first bay. It
is noted that the reference number per bay is stored in the storage
unit 112, for example. [0089] 10Based on the comparison result, the
moving instructing unit 115 determines to move one of the six
traveling vehicles 200 in first bay to the second bay (511: Yes).
[0090] It is noted another criterion than the above may be employed
15 for determining whether or not there is a need for dispatch. For
example, the following criterion may be applied: A bay having the
number "N (N is an integer greater than 1)" of the traveling vehicles
200 receives one or more of the traveling vehicles 200 from a bay
having the number "M (M is an integer greater than N)" of the
20traveling vehicles 200. [0091]         The moving instructing unit
115 refers to the exit point table 113 and the entrance point table
114 stored in the storage unit 112 (S12). 25[0092]         The moving
instructing unit 115 refers to the exit point table 113 and the
entrance point table 114 in order to specify an exit point and an
entrance point (513). Here the exit point and the entrance point are
respectively the start and the end of the traveling route from 



30 the first closed path 131 to the second closed path 132. [0093]
Specified here are the exit point "Out 1-2" on the first closed path
131 and the entrance point "In 2-2" on the second closed path 132.
35[0094]         Furthermore, the moving instructing unit 115
specifies a traveling vehicle 200 to be moved (514). [0095]
In particular, the moving instructing unit 115 specifies a 5traveling
vehicle 200 which is positioned (i) upstream of "Out 1-2"; namely,
the exit point, and (ii) closest to "Out 1-2". [0096]        FIG. 7
illustrates how to specify one of the traveling vehicles 200 as the
traveling vehicle to be dispatched. 10[0097]        As shown in FIG.
7, assumed here is the case where there are three of the traveling
vehicles 200 (Traveling vehicle "a", Traveling vehicle "b", and
Traveling vehicle "c") near "Out 1-2" at the moment when the moving
instructing unit 115 determines the necessity for 15dispatch. [0098]
Now, Traveling vehicle "b" is the closest one to "Out 1-2". However,
the first closed path 131 is the clockwise one-way traffic, and
Traveling vehicle "b" is positioned downstream of "Out 1-2" in the
20one-way traffic. In other words, Traveling vehicle "b" cannot
quickly arrive at "Out 1-2". [0099]        Hence, instead of
Traveling vehicle "b", the moving instruction unit 115 specifies
Traveling vehicle "a" because Traveling vehicle "a" is 



25 positioned upstream of "Out 1-2" and closest to "Out 1-2". In
other words, Traveling vehicle "a" travels the shortest traveling
distance required to arrive at "Out 1-2". [0100]           The moving
instructing unit 115 gives the specified Traveling 30 vehicle "a" an
instruction to move from the first closed path 131 to the second
closed path 132 (S15). [0101] Specifically, through the first bay
controller 121, the moving instructing unit 115 transmits to
Traveling vehicle "a" information (i) 35 obtained from the exit point
table 113 and the entrance point table - 17 -  114, and (ii) showing
"Out 1-2" and "In 2-2". [0102]        Traveling vehicle "a" refers to
the layout data of the traveling path included itself, and specifies
a route to exit from the first closed  5 path 131 at "Out 1-2" and
enter in the second closed path 132 at "In 2-2". Furthermore,
Traveling vehicle "a" moves on the specified route to enter in the
second closed path 132. [0103]         It is noted that the system
controller 110 carrying out the flow of the process may be introduced
in a form of a computer system including a micro processor, a Read
Only Memory (ROM), a Random Access Memory (RAM), a hard disc unit,
and a program executing the above flow of the process. [0104] 15As
described above, the traveling vehicle system 100 in the embodiment
includes the system controller 110 controlling each of the traveling
vehicles 200. [0105] The system controller 110 has the storage unit
112 storing the  20 exit point table 113 and the entrance point table
114. The exit point table 113 and the entrance point table 114
represent information showing a combination of one of the exit points
and one of the entrance points. The combination represents the start
and the end of the shortest route on which the traveling vehicle 200
can move 25 between the closed paths. 



[0106]        When the traveling vehicle 200 moves from one of the
closed paths to another closed path, the above structure can easily
specify a combination of an exit point and an entrance point so that
the 30combination facilitates the most efficient travel of the
traveling vehicle 200. [0107] In other words, the traveling vehicle
system 100 in the embodiment can specify a traveling route which
allows an efficient 35 travel of the traveling vehicles 200 with a
short processing time and a -18-  little amount of load, eliminating
the need for searching a traveling route having the shortest distance
from among many candidate moving paths for example. [0108]
5Furthermore, the system controller 110 specifies, as a traveling
vehicle 200 to be moved, the traveling vehicle 200 having the
shortest traveling distance required to arrive at a specified exit
point from among the traveling vehicles 200 on the starting closed
path. [0109] 10In other words, the system controller 110 can specify
the most suitable traveling vehicle 200 to be dispatched when, for
example, dispatching one of the traveling vehicles 200 from one of
two closed paths to the other. This operation makes possible
improving dispatch efficiency. 15[0110]        It is noted that the
generating unit 111 generates (including update of) the exit point
table 113 and the entrance point table 114 when (i) the traveling
vehicle system 100 is activated, and (ii) the layout of the traveling
path is updated. 20[0111]        In the case where there are any
problems, other than the above problems, contributing to the
deterioration of the traveling environment in the traveling vehicle
system 100, the generating unit 111 updates the exit point table 113
and the entrance point table 114 



25 based on the problems. [0112]        Such problems include, for
example, an unusable path due to congestion around the exit points
and the entrance points, a broken traveling vehicle 200 closing the
path, and the maintenance work. 30[0113]        FIG. 8 shows the
traffic congestion developed around the entrance point in the
traveling vehicle system 100 according to the embodiment. [0114] 35As
shown in FIG. 8, assumed is the case where some of the   traveling
vehicles 200 are around "In 1-1"; namely, the entrance point to the
first closed path 131, and each of the traveling vehicles 200 stops
for loading and unloading articles. Here it is difficult for the
traveling vehicles 200 to pass through "In 1-1". 5[0115]         In
order to handle the above problems, the traveling vehicle system 100
has the monitoring unit 116 monitor a traveling environment observed
in a predetermined area at each of the exit point and the entrance
point. 10[0116]         The traveling environment may be the number
of the traveling vehicles 200 passing through the predetermined area
per unit time. For example, the first bay controller 121 counts, at a
predetermined interval, the number of the traveling vehicles 200
coming in the 15 predetermined area including upstream and downstream
of "In 1-1" of the first closed path 131, and the number of the
traveling vehicles 200 going out of the predetermined area. Then the
first bay controller 121 notifies the system controller 110 of the
counting result. [0117] 20The monitoring unit 116 in the system
controller 110 receives the notification. In the case where the
difference between the incoming traveling vehicles to and the
outgoing traveling vehicles from the predetermined area becomes
greater than a threshold value, the monitoring unit 116 determines
that the congestion has developed 25around "in 1-1". In other words,
the monitoring unit 116 determines that the traveling vehicles 200
have difficulty in getting to "In 1-1". [0118]
Furthermore, there is another case where the traveling vehicles 200
cannot path through an exit point and an entrance point due to an
30unusable path. 



[0119]         FIG. 9 shows the path being unusable in the traveling
vehicle system 100 according to the embodiment. [0120] 35As shown in
FIG. 9, assumed is the case where one of the  traveling vehicles 200
is down and stops in the middle (the dotted rectangle in FIG. 9) of
the first bay and the second bay on the first connecting path 141,
and makes the path unusable. [0121] 5Here, when the traveling
vehicles 200 exit at "Out 2-1" of the second closed path 132, the
traveling vehicles 200 will be stacked on the first connecting path.
[0122]              Moreover, none of the traveling vehicles 200 can
get to "In 1-1" 10of the first closed path 131. [0123]         Thus,
the unusable path on the traveling path in the traveling vehicle
system 100 makes some of the exit points and the entrance points
virtually unavailable. 15[0124]         Similar to the case of
detecting the development of the above congestion, the monitoring
unit 116 determines that a path has been unusable and where the
unusable point is, based on the traveling environment in a
predetermined area of the traveling path. 20[0125]         For
example, when one of the traveling vehicles 200 breaks down and stops
on the way from the second bay to the first bay, the monitoring unit
116 notifies the second bay controller 122 of the fact that the
traveling vehicle 200 cannot move and of the position of the 25broken
traveling vehicle 200. [0126]         The second bay controller 122
transmits to a system controller 110 information telling that the
traveling vehicle 200 cannot move and showing the position of the
broken traveling vehicle 200. 



30[0127]        The monitoring unit 116 in the system controller 110
receives the information to specify the unusable part of the path and
the traveling route including the unusable part. Hence the system
controller 110 specifies the exit point and the entrance point that
are 35virtually unavailable.  [0128]        For example, the example
in FIG. 9 shows that the monitoring unit 116 determines that "In 1-1"
and "Out 2-1" are unavailable. [0129] 5When the monitoring unit 116
determines that it is difficult or impossible to for the traveling
vehicle 200 to pass through either any one of the exit points or any
one of the entrance points, the generating unit 111 exclude the any
exit point and the any entrance point for which it is determined that
it is difficult or impossible for the traveling 10vehicle to pass
through, and updates the exit point table 113 and the entrance point
table 114. [0130]        FIG. 10 shows a flow of a process by the
system controller 110 when the generating unit 111 according to the
embodiment updates 15the exit point table 113 and the entrance point
table 114. [0131]        The monitoring unit 116 monitors the
traveling environment as described above (S20). When the monitoring
unit 116 determines that it is difficult or impossible for the
traveling vehicle 200 to pass 20 through any one of the exit points
or any one of the entrance points due to a problem or congestion
developed on the traveling path (S21: Yes), the generating unit 111
updates the exit point table 113 and the entrance point table 114
(S22). [0132] 25FIG. 11 exemplifies data formation of the exit point
table 113 and the entrance point table 114 updated by the generating
unit 111. [0133]        It is noted that FIG. 11 exemplifies data
formation of the exit point table 113 and the entrance point table
114 updated according to 30 the congestion shown in FIG. 8. The
fields surrounded with bold frames on the exit point table 113 and
the entrance point table 114 in FIG. 11 are the changed points by the
update. 



[0134]             When the congestion shown in FIG. 8 develops in
the traveling 35vehicle system 100, the traveling vehicles 200 have
difficulty in - 22 -  passing through "In 1-1" as described above.
[0135]        Hence the generating unit 111 updates the exit point
table 113 and the entrance point table 114, excluding "In 1-1".
5[0136]        Thus "Out 2-2" is recorded on the exit point table
113, for example, as an exit point for the traveling route from the
second bay to the first bay. Furthermore, since the exit point is
changed to "Out 2-2", "In 2-2" is recorded on the entrance point
table 114 as an 10 entrance point for the traveling route from the
second bay to the first bay. [0137]        In other words, the
generating unit 111 excludes the exit points and the entrance points
where it is difficult for the traveling vehicle  15 200 to pass under
a situation with the deteriorated traveling environment such as the
development of congestion, and finds the most efficient traveling
route under the situation. [0138] It is noted that the traveling
route in this case is also found  zo using a similar technique as
that described above. In other words, the generating unit 111
specifies the route having the shortest distance from among all the
combinations of non-excluded exit points and entrance points.
Furthermore, the generating unit 111 records the both ends of the
specified route; namely, the exit point and the 25entrance point, on
the exit point table 113 and the entrance point table 114. [0139]
Hence, when moving from one of the two closed paths to the other
after the update, the traveling vehicle 200 can arrive at the 



30destination with the most efficient manner under the situation at
that point. In addition, since the generating unit 111 excludes an
exit point and an entrance point which are virtually unavailable, the
traveling vehicle 200 never fails to arrive at the destination.
[0140] 35As described above, the traveling vehicle system 100 in the
embodiment has the exit point table 113 and the entrance point table
114, showing efficient traveling routes of the traveling vehicle 200,
updated when the traveling vehicle system 100 is activated, the
traveling path layout is updated, and a problem to deteriorate the
5traveling environment, such as congestion, occurs. [0141]
Furthermore, the updated exit point table 113 and entrance point
table 114 are stored in the storage unit 112. Thus the moving
instructing unit 115 can always refer to the-most recent exit point
10table 113 and entrance point table 114. [0142] Thus, the traveling
vehicle system 100 can efficiently move the traveling vehicles 200
when a specified one of the traveling vehicles      200 transports an
article between bays, as well as when two or more 15of the traveling
vehicles 200 are dispatched. [0143]         FIG. 12 exemplifies a
flow of a process and operations of a specified one of the traveling
vehicles 200 and the system controller 110 when the specified
traveling vehicle 200 transports an article 20 between bays. [0144]
It is noted that the system controller 110 and the traveling vehicle
200 exchange information with each other via the first bay controller
121 and the second bay controller 122. The first bay 25 controller
121 and the second bay controller 122, however, are not involved in
substantial processing details, and are omitted in the description of
the flow of the process. 



[0145] Here, for example, assume the case where a material "a" placed
30 at a predetermined position in first bay needs to be transported
to a predetermined machine in the second bay. Here the moving
instructing unit 115 in the system controller 110 specifies one of
the traveling vehicles 200 (Traveling vehicle "a") found near and
upstream of the material "a". The moving instructing unit 115 further
35transmits to Traveling vehicle "a" a transport instruction in order
to - 24 -  transport the material "a" to a predetermined position in
the second bay (S40). [0146]          Upon receiving the transport
instruction (541), Traveling 5vehicle "a" transmits a point
indication request to the system controller 110 (542). [0147] When
the system controller 110 receives the point indication       request
(543),-th-e generating unit 111 refers to the exit point table 10113
and the entrance point table 114 stored in the storage unit 112
(S44). [0148]        It is noted that the storage unit 112 stores the
exit point table 113 and the entrance point table 114 shown in FIG.
4. 15[0149] The generating unit 111 refers to the exit point table
113 and the entrance point table 114 to specify "Out 1-2" of the
first closed 



path 131 and "In 2-2" of the second closed path 132 (545). "Out 1-2"
and "In 2-2" are respectively an exit point and an entrance point on
20 the traveling route from the first bay to the second bay. [0150]
The generating unit 111 transmits, to Traveling vehicle "a",
information showing the specified "Out 1-2" and "In 2-2" as point
indicating information (546). 25[0151]        Traveling vehicle "a"
receives the point indicating information (S47). Then Traveling
vehicle "a" exits from the first closed path 131 at "Out 1-2"
indicated in the point indicating information (S48). When exiting
from the first closed path 131, Traveling vehicle "a" 30 moves to the
second closed path 132 and enters in the second closed path 132 at
"In 2-2" indicated in the point indicating information (S49). [0152]
Hence, in response to the request from the traveling vehicle 35200,
the system controller 110 can transmit the point indicating - 25 -
information, indicating an exit point and an entrance point, to the
traveling vehicle 200. [0153]          The point indicating
information transmitted here is obtained 5from the exit point table
113 and the entrance point table 114 stored in the storage unit 112
at that point. [0154]         In other words, the point indicating
information to be transmitted to the traveling vehicle 200 is
generated according to the lo information on congestion and a problem
of the traveling path developing at that point. Thus the point
indicating information indicates the ends of the most efficient route
at that time on which the traveling vehicle never fails to arrive at
the destination. [0155] 



15It is noted that in the above example, there could be another case
where the material "a" is found near and downstream of "Out 1-2", and
Traveling vehicle "a" having the material "a" has to travel a
relatively long traveling distance required to arrive at "Out 1-2".
[0156] 20Hence it may be more efficient to have Traveling vehicle "a"
exit at another exit point than "Out 1-2". [0157]           However,
Traveling vehicle "a" may have difficulty in arriving at the
destination or may be unable to arrive at the destination due to 25
the problems including congestion, as described above. [0158] Thus,
when a specified traveling vehicle 200 moves from one of the two
closed paths to the other, the system controller 110 shows an
exit point and an entrance point based on the most recently updated
30exit point table 113 and entrance point table 114. [0159] Hence,
even though congestion has developed, the traveling vehicle 200 can
move on the most efficient route under the situation       in which
the traveling vehicle 200 never fails to arrive at the closed 35path
of the destination.  [0160]        As described above, the traveling
vehicle system 100 according to the embodiment of the present
invention includes closed paths and a connecting path connecting the
closed paths with each other, and 5successfully operates traveling
vehicles between the clothed paths. 



[0161]         It is noted that, in the embodiment, the exit point
table 113 and the entrance point table 114 are stored in the storage
unit 112 of the system controller 110 controlling the traveling
vehicles 200. -- 10[0162]        Instead, each of the traveling
vehicles 200 may store the exit point table 113 and the entrance
point table 114, and refer to the tables when moving between the
closed paths. [0163] 15In this case, the traveling vehicle 200 can
determine a route on which efficient travel is available by simply
referring to the tables, eliminating the need for searching for the
shortest route every time the traveling vehicle 200 moves between the
closed paths. [0164] 20Moreover, the traveling vehicle 200 may
include the generating unit 111 and the monitoring unit 116.In other
words, the traveling vehicle 200 may monitor the traveling
environment observed in a predetermined area of the traveling path,
and update the exit point table 113 and the entrance point table 114
based on the development 25of the congestion. [0165]        Thanks to
the above structure, even in the case where the communication is down
between the traveling vehicle 200 and the system controller 110 due
to deterioration of the communication 30 environment, the traveling
vehicle 200 can easily determine a route on which efficient travel is
available. [0166]          In the embodiment, when informed of the
exit point and the entrance point by the system controller 110, the
traveling vehicle 200 35refers to the layout data stored therein to
determine a traveling route. - 27 -  [0167]         Instead, the
system controller 110 may determine the traveling route of the
traveling vehicle 200. In other words, as far as the traveling
vehicle 200 can move via the exit point and the entrance 



5 point shown in the exit point table 113 and the entrance point
table 114, the traveling route including the points may be given from
an apparatus other than the traveling vehicle 200. [0168] In the
embodiment, the generating unit 111 obtains the point  10 information
showing exit points and entrance points of each of the closed paths,
and calculates traveling distances for all the combinations of the
exit points and the entrance points which the traveling vehicle 200
can take. [0169] 15However, the generating unit 111 does not
necessarily calculate the traveling distances. For example, the
generating unit 111 may obtain the traveling distances calculated by
another apparatus, and generate the exit point table 113 and the
entrance point table 114 based on the obtained traveling distances.
20[0170]         In the embodiment, the traveling vehicles 200 for
the traveling vehicle system 100 are overhead traveling vehicles.
[0171] Instead, the traveling vehicle system 100 may have another
25kind of traveling vehicles than the overhead traveling vehicles,
and control the operations of the other kind of traveling vehicles.
[0172]           For example, the traveling vehicle system 100 may
control the operations of an automated guided vehicle moving on the
floor and 30 conveying articles in a warehouse and a factory. [0173]
For example, assumed is the case where there are areas separated for
each production process of electronic components and       electronic
devices, and each area has at least one exit and one 35entrance.  



[0174]         Here the traveling vehicle system 100 can efficiently
operate the automated guided vehicle when the vehicle is dispatched
from one of two areas to the other. 5[0175]         In the
embodiment, the system controller 110 substantially controls the
traveling vehicles 200, and the first bay controller 121 and the
second bay controller 122 are not involved in substantial processirig
details. lo[0176]         Instead, for example, the system controller
110, the first bay controller 121, and the second bay controller 122
may separate roles and co-operate each other to control each of the
traveling vehicles 200. 15[0177]         In other words, the
controller for the traveling vehicle system in the present invention
may be positioned on a higher level in command than the traveling
vehicles in order to control the traveling vehicles. The structure of
the controller shall not be limited to a specific one. 20[Industrial
Applicability] [0178]         The traveling vehicle system in the
present invention efficiently operates the traveling vehicles. Thus
the traveling system can be employed as a system for transporting
various kinds of articles in a  25 predetermined area, using the
traveling vehicles. In particular, the traveling vehicle system is
useful for a factory having closed paths each handling a different
production process. [Reference Signs List] [0179] 30100 Traveling
vehicle system 110 System controller 111Generating unit 112 Storage
unit 113Exit point table 35114Entrance point table  



115Moving instruction unit 116Monitoring unit 121First bay controller
122 Second bay controller 5131First closed path 132 Second closed
path 141First connecting path 142 Second connecting path 200Traveling
vehicle -_ 240Holding unit 300 Platform  CLAIMS 1. A traveling
vehicle system comprising: closed paths each of which is a one-way
path; a connecting path which is a one-way path and connects said
closed paths with each other; and a traveling vehicle which moves
along said closed paths and said connecting path, wherein each of
said closed paths having (i) exit points at which said traveling
vehicle can exit to the connecting path and (ii) entrance points at
which said traveling vehicle can enter from the connecting path, said
traveling vehicle system further comprises a storage unit configured
to store exit-entrance information showing a combination of an exit
point and an entrance point respectively representing a start and an
end of a shortest route on which said traveling vehicle can move
between said closed paths, the exit point and the entrance point
being respectively included in the exit points and the entrance
points, and when moving from one of said closed paths to an other one
of said closed paths, said traveling vehicle moves via the exit point
of the one of said closed paths, and the entrance point of the other
one of said closed paths, the exit point and the entrance point being
shown in the exit-entrance information stored in said storage unit.
2. The traveling vehicle system according to claim 1, further
comprising: 



a generating unit configured to generate the exit-entrance
information based on information showing the exit points and the
entrance points of each of the closed paths; and a monitoring unit
configured to monitor a traveling environment to determine whether or
not it is difficult or impossible for the traveling vehicle to pass
through either any one of the exit points or any one of the entrance
points of each of the closed paths, the traveling environment being
monitored in a predetermined area of a traveling path formed of the
closed paths and the connecting path, - 31 -  wherein, in the case
where said monitoring unit determines that it is difficult or
impossible for the traveling vehicle to pass through either the any
one of the exit points or the any one of the entrance points of each
of the closed paths, said generating unit is configured to exclude
the any exit point and the any entrance point for which it is
determined that it is difficult or impossible for the trav- eling
vehicle to pass through, and update the exit-entrance information.
3. The traveling vehicle system according to claim 1, further
comprising: traveling vehicles including the traveling vehicle; and a
controller which controls each of said traveling vehicles, wherein
said controller includes: said storage unit; and a moving instructing
unit configured to give, when moving one of said traveling vehicles
from one of the closed paths to an other one of the closed paths, an
instruction to said one traveling vehicle so that said one traveling
vehicle moves via the exit point of the one of the closed paths and
the entrance point of the other one of the closed paths, the exit
point and the entrance point being shown in the exit-entrance
information stored in said storage unit. 4. The traveling vehicle
system according to claim 3, wherein, when moving said one traveling
vehicle from the one closed path to the other closed path, said
moving instructing unit is configured to specify, as said one
traveling vehicle, a traveling vehicle positioned upstream of and
closest to the exit point indicated in the exit-entrance information,
and give the instruction to said specified traveling vehicle.  -32 - 






