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Description 

Title of Invention 

ARTICLE TRANSPORT FACILITY 

 

Technical Field 

[0001] 

 The present invention relates to an article transport facility including a 

transport vehicle configured to transport an article, a travel route on which the 

transport vehicle travels, and a segment controller configured to give passage 

permission to the transport vehicle traveling in a particular segment and control the 

transport vehicle, the particular segment covering a particular portion of the travel 

route. 

 

Background Art 

[0002] 

 Japanese Unexamined Patent Application Publication, Tokukai, No. 

2006-313463 (Patent Literature 1) discloses an example of the above article transport 

facility as a transport carriage system. The description below in the Background Art 

section shows reference signs in parentheses to indicate those used in Patent Literature 

1. 

[0003] 

 The system disclosed in Patent Literature 1 has a lock point at a branching or 

merging portion of a travel route for a transport vehicle (5), and determines for each 

segment that includes such a lock point (hereinafter referred to as "control segment") 

whether to permit the transport vehicle (5) to travel past the lock point. 

[0004] 

 The transport vehicle (5), before entering a control segment (which includes 

lock point), transmits to a zone controller (11) a blocking request for requesting the 

zone controller (11) to prohibit other transport vehicles (5) from entering the control 

segment. If the zone controller (11) permits the transport vehicle (5) (which has 

transmitted the blocking request to the zone controller (11)) to travel through the 

control segment, the zone controller (11) accepts the blocking request and prohibits 

other transport vehicles (5) from traveling through the control segment. After the 

transport vehicle (5) has traveled through the control segment, the zone controller (11) 

stops blocking the control segment to be able to receive another transport vehicle (5). 

 

Summary of Invention 

[0005] 

 The system disclosed in Patent Literature 1 determines for each control 

segment whether to permit the transport vehicle (5) to travel past the lock point. This 

means that a single control segment is unable to receive two or more transport vehicles 

(5) at the same time, which leads to inefficiency in transport vehicles traveling through 

such a control segment. If the article transport facility has a large number of similar 

control segments, the article transport facility is limited in terms of improvement in the 

overall transport efficiency. 

[0006] 

 The above circumstances have led to a demand for an article transport facility 

that allows transport vehicles to travel efficiently through a segment of a travel route 

which segment covers a branching or merging portion and that thereby enjoys 
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improvement in the overall transport efficiency. 

[0007] 

 To attain the above object, an article transport facility according to the present 

invention includes: 

 a transport vehicle configured to transport an article; 

 a travel route on which the transport vehicle travels; and 

 at least one segment controller configured to give passage permission to the 

transport vehicle traveling in a particular segment and control the transport vehicle, the 

particular segment covering a particular portion of the travel route, 

 wherein the particular segment covers: 

  a first route section; 

  a second route section that does not intersect with the first route 

section; and 

  a connecting route section connecting a first connection on the first 

route section with a second connection on the second route section, 

 the first route section and the second route section are each a route section on 

which the transport vehicle travels in a single direction from upstream to downstream, 

 the first route section has a first passage location downstream from the first 

connection, 

 the second route section has a second passage location downstream from the 

second connection, 

 in a case where the transport vehicle travels past the first connection on the 

first route section, 

  the transport vehicle requests first passage permission from the at least 

one segment controller at a position upstream from the first connection, the first 

passage permission being the passage permission to travel past the first passage 

location, 

  in response to receiving the first passage permission, the transport 

vehicle travels past the first connection toward the first passage location, and 

  in response to failing to receive the first passage permission, the 

transport vehicle stops upstream from the first connection, 

 in a case where the transport vehicle travels past the second connection on the 

second route section, 

  the transport vehicle requests second passage permission from the at 

least one segment controller at a position upstream from the second connection, the 

second passage permission being the passage permission to travel past the second 

passage location, 

  in response to receiving the second passage permission, the transport 

vehicle travels past the second connection toward the second passage location, and 

  in response to failing to receive the second passage permission, the 

transport vehicle stops upstream from the second connection, 

 in a case where the at least one segment controller has given the first passage 

permission to the transport vehicle, the at least one segment controller permits the 

transport vehicle to occupy the first passage location associated with the first passage 

permission, 

 in a case where the at least one segment controller has given the second 

passage permission to the transport vehicle, the at least one segment controller permits 

the transport vehicle to occupy the second passage location associated with the second 

passage permission, 
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 in a case where the transport vehicle travels from the first route section or 

second route section into the connecting route section, the transport vehicle requests 

both the first passage permission and the second passage permission from the at least 

one segment controller, 

 in response to the request for both the first passage permission and the second 

passage permission, the at least one segment controller, if the first passage location 

and the second passage location are both unoccupied by preceding transport vehicles, 

permits the transport vehicle to travel from the first route section or second route 

section into the connecting route section and to occupy both the first passage location 

and the second passage location. 

[0008] 

 The particular segment covers a first route section and a second route section 

that does not intersect with the first route section. The particular segment thus allows 

different transport vehicles to travel concurrently on the first and second route sections 

if no transport vehicle travels through the connecting route section. The above 

configuration makes it possible to determine whether to permit a transport vehicle to 

travel past the first passage location on the first route section or the second passage 

location on the second route section individually. This allows two or more transport 

vehicles to travel concurrently on the first and second route sections if those transport 

vehicles are to travel not through the connecting route section. This in turn allows 

transport vehicles to travel through a particular segment efficiently as compared to a 

case of a segment controller determining whether to permit a transport vehicle to pass 

through all passage locations in a particular segment. In a case where a transport 

vehicle travels from the first route section through the connecting route section into 

the second route section or from the second route section through the connecting route 

section into the first route section, the segment controller, if the first and second 

passage locations are both unoccupied by other preceding transport vehicles, permits 

the transport vehicle to travel as intended and occupy both the first and second passage 

locations. This prevents two or more transport vehicles from coming into contact with 

one another in a particular segment, and also improves the overall transport efficiency 

of the article transport facility. 

[0009] 

 Additional features and advantages of the techniques in the present disclosure 

will be made clearer by the description of the exemplary and non-limiting 

embodiments below, which are described with reference to the drawings. 

 

Brief Description of Drawings 

[0010] 

 Fig. 1 is a plan view of an article transport facility. 

 Fig. 2 is a control block diagram. 

 Fig. 3 is a diagram illustrating how a transport vehicle travels through a 

particular segment under control. 

 Fig. 4 is a diagram illustrating how a transport vehicle travels through a 

particular segment under control. 

 Fig. 5 is a flowchart. 

 Fig. 6 is a diagram illustrating how a transport vehicle travels on a first route 

section. 

 Fig. 7 is a diagram illustrating how a transport vehicle travels on a second 

route section. 
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 Fig. 8 is a diagram illustrating how a transport vehicle travels from a first route 

section through a connecting route section into a second route section. 

 Fig. 9 is a diagram illustrating how the speed of a transport vehicle changes 

upstream from a stop location. 

 Fig. 10 is a diagram illustrating how the speed of a transport vehicle changes in 

response to the transport vehicle receiving passage permission while decelerating. 

 Fig. 11 is a diagram illustrating how the speed of a transport vehicle changes in 

response to the transport vehicle receiving passage permission while traveling at a 

constant speed. 

 Fig. 12 is a plan view of a particular segment for an alternative embodiment. 

 Fig. 13 is a plan view of a particular segment for an alternative embodiment. 

 Fig. 14 is a plan view of a particular segment for an alternative embodiment. 

 

Description of Embodiments 

[0011] 

 The description below deals with an article transport facility as an embodiment 

with reference to drawings. 

[0012] 

 As illustrated in Figs. 1 and 2, the article transport facility 100 includes 

transport vehicles V each configured to transport an article, a travel route R on which 

the transport vehicles V travel, and segment controllers Cz configured to give each 

transport vehicle V passage permission Sp (see, for example, Fig. 5) to travel in a 

particular segment Za and control the transport vehicle V, the particular segment Za 

(see Fig. 3) covering a particular portion of the travel route R. 

[0013] 

 The travel route R for the present embodiment is divided by two or more 

control zones Z each including one or more particular segments Za (see Fig. 3) and 

corresponding to a segment controller Cz. The segment controllers Cz in this example 

are each configured to control transport vehicles V in the control zone Z for which the 

segment controller Cz is responsible. More specifically, the segment controllers Cz are 

each configured to, when a transport vehicle V is to pass through a particular segment 

Za (see Fig. 3) in the control zone Z for which the segment controller Cz is responsible, 

determine whether to permit the transport vehicle V to pass through. 

[0014] 

 The article transport facility 100 as the present embodiment includes a higher 

controller Cr configured to control the segment controllers Cz. The transport vehicles 

V, the segment controllers Cz, and the higher controller Cr are configured to 

communicate with one another. 

[0015] 

 The article transport facility 100 as the present embodiment includes two or 

more transport vehicles V each configured to perform a task in response to a transport 

instruction from the higher controller Cr. Examples of the transport vehicles V include 

an unmanned transport vehicle configured to travel over a floor surface and a ceiling 

transport vehicle configured to travel near the ceiling. 

[0016] 

 The article transport facility 100 is configured to handle various articles such 

as a wafer container (that is, a so-called front opening unified pod [FOUP]) and a 

reticle container (that is, a so-called reticle pod) if the article transport facility 100 is 

in a semiconductor production plant. The transport vehicles V, in this case, transport 
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such articles as they travel on the travel route R from one position to another to serve 

in different production steps. 

[0017] 

 The higher controller Cr is configured to control the transport vehicles V and 

the segment controllers Cz. The higher controller Cr, for instance, transmits to each 

transport vehicle V a transport instruction to transport an article from a designated 

starting position to a designated destination. The higher controller Cr, which is 

configured to communicate with the transport vehicles V, receives current position 

information Iv (see Fig. 4) from each transport vehicle V to recognize the current 

position of the transport vehicle V. The higher controller Cr is configured to recognize 

which portion of the travel route R each transport vehicle V will travel on. The higher 

controller Cr, which is configured to communicate also with the segment controllers 

Cz, receives from each segment controller Cz a report on the status (for example, 

traffic) of the corresponding control zone Z or particular segment(s) Za to recognize 

such a status. 

[0018] 

 The segment controllers Cz are each configured to control transport vehicles V 

in the particular segment(s) Za included in the control zone Z for which the segment 

controller Cz is responsible. Specifically, the segment controllers Cz each cause two or 

more transport vehicles V to travel in the particular segment Za without coming into 

contact with one another. Fig. 3 illustrates, as an example, two transport vehicles V 

traveling in a particular segment Za. The description below refers to one of the 

transport vehicles V as "first transport vehicle V1" and the other transport vehicle V as 

"second transport vehicle V2". The segment controller Cz illustrated in Fig. 3 causes 

the first and second transport vehicles V1 and V2 to, when they are to pass through the 

same merging location in the particular segment Za, do so at different time points. Fig. 

3 illustrates an example in which the segment controller Cz controls how the first and 

second transport vehicles V1 and V2 travel by causing the second transport vehicle V2 

to, for example, decelerate or stop so that the first transport vehicle V1 will pass 

through the merging location earlier than the second transport vehicle V2. The segment 

controller Cz gives passage permission Sp (see, for example, Fig. 5) to transport 

vehicles V that the segment controller Cz permits to pass through the particular 

segment Za (described later). 

[0019] 

 The higher controller Cr and the segment controllers Cz each include a 

processor such as a microcomputer, a peripheral circuit such as a memory, and 

programs executable by the processor. The processor, the peripheral circuit, and the 

programs operate together to perform intended processes or functions. The article 

transport facility 100 includes a control system including at least the higher controller 

Cr and the segment controllers Cz. The control system may include an additional 

controller(s). 

[0020] 

 The particular segment Za illustrated in Fig. 3 covers a first route section R1, a 

second route section R2 that does not intersect with the first route section R1, and a 

connecting route section Rc connecting a first connection C1 on the first route section 

R1 with a second connection C2 on the second route section R2. The first and second 

route sections R1 and R2 are each route section on which a transport vehicles V to 

travel in a single direction from upstream to downstream. 

[0021] 
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 The first and second route sections R1 and R2 for the present embodiment are 

next to each other in a plan view. The connecting route section Rc, which connects the 

first and second route sections R1 and R2 with each other, is inclined relative to each 

of the first and second route sections R1 and R2. This example is, in other words, 

configured such that the first and second route sections R1 and R2 and the connecting 

route section Rc are together shaped similar to an inverted N in a plan view. 

[0022] 

 The particular segment Za has passage locations Pp at the terminal end, that is, 

the downstream end. The passage locations Pp each serve as a guide to determine 

whether a transport vehicle V is past the particular segment Za. The passage locations 

Pp include a first passage location Pp1 downstream from the first connection C1 along 

the first route section R1 and a second passage location Pp2 downstream from the 

second connection C2 along the second route section R2. In other words, the present 

embodiment is configured such that the particular segment Za has a passage location 

Pp downstream from the first connection C1 along the first route section R1 and 

another passage location Pp downstream from the second connection C2 along the 

second route section R2 and that transport vehicles V that have received passage 

permission Sp (see, for example, Fig. 5) travel through the passage locations Pp. 

[0023] 

 The present embodiment is configured such that the particular segment Za has 

stop locations Ps at the starting end, that is, the upstream end. The stop locations Ps 

each serve as a guide for transport vehicles V to stop before the particular segment Za. 

The stop locations Ps include a first stop location Ps1 upstream from the first 

connection C1 along the first route section R1 and a second stop location Ps2 upstream 

from the second connection C2 along the second route section R2. In other words, the 

present embodiment is configured such that the particular segment Za has a stop 

location Ps upstream from the first connection C1 along the first route section R1 and 

another stop location Ps upstream from the second connection C2 along the second 

route section R2 and that transport vehicles V that did not receive passage permission 

Sp (see, for example, Fig. 5) stop at the passage locations Pp. 

[0024] 

 The present embodiment is configured such that the particular segment Za 

includes deceleration subsegments Ad upstream from the stop locations Ps along the 

first and second route sections R1 and R2. Transport vehicles V that did not receive 

passage permission Sp decelerate in the deceleration subsegments Ad before stopping 

at the stop locations Ps. 

[0025] 

 The present embodiment is configured such that the particular segment Za 

includes constant-speed subsegments Ac in addition to the deceleration subsegments 

Ad. Specifically, the particular segment Za includes constant-speed subsegments Ac 

upstream from the stop locations Ps along the first and second route sections R1 and 

R2. Transport vehicles V that did not receive passage permission Sp travel at a 

constant speed in the constant-speed subsegments Ac and decelerate in the deceleration 

subsegments Ad before stopping at the stop locations Ps. The particular segment Za 

includes a deceleration subsegment Ad adjacent to and upstream from each stop 

location Ps, and may optionally include a constant-speed subsegment Ac and another 

deceleration subsegment Ad upstream from the above deceleration subsegment Ad. 

[0026] 

 The deceleration subsegments Ad for the present embodiment include first 
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deceleration subsegments Ad1 and second deceleration subsegments Ad2. Fig. 3 

illustrates an example in which the particular segment Za includes a first deceleration 

subsegment Ad1, a constant-speed subsegment Ac, and a second deceleration 

subsegment Ad2 upstream from the stop location Ps along each of the first and second 

route sections R1 and R2. The first deceleration subsegment Ad1 is where transport 

vehicles V decelerate to later stop at the stop location Ps. The constant-speed 

subsegment Ac is adjacent to and downstream from the first deceleration subsegment 

Ad1, and is where transport vehicles V travel at a constant speed. The second 

deceleration subsegment Ad2 is adjacent to and downstream from the constant-speed 

subsegment Ac, and is where transport vehicles V decelerate until they stop at the stop 

location Ps. The stop location Ps is adjacent to and downstream from the second 

deceleration subsegment Ad2. The particular segment Za may further include between 

the second deceleration subsegment Ad2 and the stop location Ps a creep subsegment 

in which transport vehicles V creep (that is, travel at a very low speed). 

[0027] 

 As mentioned above, the segment controller Cz gives passage permission Sp 

(see, for example, Fig. 5) to transport vehicles V that the segment controller Cz 

permits to pass through the particular segment Za. This allows transport vehicles V 

that have received passage permission Sp to pass through the particular segment Za, 

and forces transport vehicles V that did not receive passage permission Sp to stop at 

the upstream side of the particular segment Za. 

[0028] 

 The transport vehicles V for the present embodiment are each configured to, 

after receiving passage permission Sp from the segment controller Cz and traveling 

past the first passage location Pp1 or second passage location Pp2, transmit a passage 

completion notification Sc (see, for example, Fig. 5) to the segment controller Cz. The 

segment controller Cz, in response to the passage completion notification Sc, becomes 

ready to receive a subsequent transport vehicle V into the particular segment Za. 

[0029] 

 The segment controller Cz may, after giving passage permission Sp to a 

transport vehicle V, not receive a subsequent response (in this example, a passage 

completion notification Sc) from the transport vehicle V due, for example, to a 

communication failure or breakdown. The segment controller Cz is, without receiving 

a response from the transport vehicle V, unable to determine whether the transport 

vehicle V is present in the particular segment Za. 

[0030] 

 The present embodiment is thus configured as illustrated in Fig. 4 such that if 

the segment controller Cz, after giving passage permission Sp to a transport vehicle V, 

does not receive a response (that is, a passage completion notification Sc) from the 

transport vehicle V, the segment controller Cz transmits an inquiry Si to the higher 

controller Cr. In this example, if the segment controller Cz, after giving passage 

permission Sp to a transport vehicle V, does not receive a response (that is, a passage 

completion notification Sc) from the transport vehicle V within a predetermined time 

period, the segment controller Cz transmits an inquiry Si to the higher controller Cr. 

The predetermined time period depends on such factors as the distance over which 

each transport vehicle V travels in the particular segment Za and the speed at which 

each transport vehicle V travels. 

[0031] 

 The higher controller Cr for the present embodiment is configured to, in 
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response to an inquiry Si from the segment controller Cz, determine on the basis of 

whether the transport vehicle V is present in the particular segment Za whether the 

transport vehicle V has traveled past the first passage location Pp1 or second passage 

location Pp2. In this example, the higher controller Cr, in response to an inquiry Si, 

determines on the basis of current position information Iv received from the transport 

vehicle V and indicative of the current position of the transport vehicle V whether the 

transport vehicle V is present in the particular segment Za, and returns a reply Sa about 

the determination result to the segment controller Cz. The segment controller Cz, in 

response to the reply Sa, continues controlling the transport vehicle V in the particular 

segment Za on the basis of whether the transport vehicle V is present in the particular 

segment Za as indicated by the reply Sa. This configuration allows the segment 

controller Cz to, if it does not receive a response from a transport vehicle V, control 

the transport vehicle V in the particular segment Za appropriately through cooperation 

with the higher controller Cr. The higher controller Cr, in this example, determines 

whether a transport vehicle V has traveled past the first passage location Pp1 or second 

passage location Pp2 as described above only in response to an inquiry Si from the 

segment controller Cz. Cooperating with the higher controller Cr only when necessary 

as such prevents a heavy processing load on the higher controller Cr while allowing the 

segment controller Cz to control transport vehicles V in the particular segment Za 

appropriately. 

[0032] 

 The description below deals in greater detail with how the segment controllers 

Cz each control transport vehicles V in a particular segment Za. 

[0033] 

 As illustrated in Fig. 5, each transport vehicle V that is to pass through a 

particular segment Za, specifically, to travel past a passage location Pp, transmits a 

passage permission request Sr to the segment controller Cz corresponding to the 

particular segment Za to request permission for the passage (step #1). The present 

embodiment is configured such that the transport vehicle V transmits the passage 

permission request Sr to the segment controller Cz at a position upstream from the 

particular segment Za (specifically, from the first connection C1 or second connection 

C2). 

[0034] 

 If the segment controller Cz has determined that it is able to cause the transport 

vehicle V (which has transmitted the passage permission request Sr to the segment 

controller Cz) to pass through the particular segment Za, the segment controller Cz 

registers the passage location Pp associated with the passage permission request Sr for 

occupation by the transport vehicle V (which has transmitted the passage permission 

request Sr to the segment controller Cz) (step #2), and simultaneously transmits 

passage permission Sp to the transport vehicle V (step #3). The segment controller Cz 

determines whether the passage location Pp associated with the passage permission 

request Sr is occupied or unoccupied by a preceding transport vehicle V. The segment 

controller Cz, if the passage location Pp is unoccupied, determines that it is able to 

cause the transport vehicle V (which has transmitted the passage permission request Sr 

to the segment controller Cz) to travel past the passage location Pp. The segment 

controller Cz, in this example, includes a storage M configured to store occupation 

information, that is, information on whether each passage location Pp is occupied or 

unoccupied (see Fig. 2). The segment controller Cz gives passage permission Sp to 

transport vehicles V on the basis of the occupation information stored in the storage M. 



 

9 

 

The segment controller Cz is configured to update the occupation information as 

necessary to reflect the current status of the particular segment Za. 

[0035] 

 The transport vehicle V, after receiving the passage permission Sp, passes 

through the particular segment Za, specifically, travels past the passage location Pp 

(step #4), and after finishing the passage, transmits a passage completion notification 

Sc to the segment controller Cz (step #5). 

[0036] 

 The segment controller Cz, in response to the passage completion notification 

Sc, deregisters the passage location Pp that the segment controller Cz has permitted the 

transport vehicle V (which has transmitted the passage completion notification Sc to 

the segment controller Cz) to occupy (step #6). This renders the passage location Pp 

(which the segment controller Cz has deregistered) unoccupied, and thus renders the 

segment controller Cz ready to receive a subsequent transport vehicle V at the passage 

location Pp. The terms such as "occupy" and "occupation" used to describe the present 

invention may also refer to "reserve" or "reservation". 

[0037] 

 The passage permission request Sr, the passage permission Sp, and the passage 

completion notification Sc are each in the form of a signal that either the segment 

controllers Cz or the transport vehicles V transmit to the other; for example, the 

passage permission request Sr is a passage permission request signal, the passage 

permission Sp is a passage permission signal, and the passage completion notification 

Sc is a passage completion signal. The passage request signal may be in any form that 

allows the segment controllers Cz to recognize that a transport vehicle V is to travel 

past a passage location Pp. Examples of the passage request signal include a signal for 

requesting permission to travel past a passage location Pp and a signal for requesting 

permission to occupy a passage location Pp, among various others. 

[0038] 

 Figs. 6 to 8 each illustrate an example of how a transport vehicle V passes 

through a particular segment Za under control of the corresponding segment controller 

Cz. Fig. 6 illustrates example 1, in which a transport vehicle V travels past the first 

connection C1 on the first route section R1. Fig. 7 illustrates example 2, in which a 

transport vehicle V travels past the second connection C2 on the second route section 

R2. Fig. 8 illustrates example 3, in which a transport vehicle V travels from the first 

route section R1 through the connecting route section Rc into the second route section 

R2. 

[0039] 

Example 1 

 As illustrated in Fig. 6, when a transport vehicle V is to travel past the first 

connection C1 on the first route section R1, the transport vehicle V requests first 

passage permission Sp1, which is passage permission Sp to travel past the first passage 

location Pp1, from the corresponding segment controller Cz at a position upstream 

from the first connection C1. The transport vehicle V, in this example, requests first 

passage permission Sp1 from the segment controller Cz while traveling upstream from 

the first stop location Ps1 on the first route section R1. The transport vehicle V, if it 

receives first passage permission Sp1, travels past the first connection C1 toward the 

first passage location Pp1, and if not, stops upstream from the first connection C1. 

[0040] 

 As illustrated in (a) of Fig. 6, the present embodiment is configured such that 
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the transport vehicle V, if it is to travel past the first passage location Pp1, transmits a 

first passage permission request Sr1 to the segment controller Cz. In response to the 

first passage permission request Sr1, the segment controller Cz determines whether the 

first passage location Pp1 is occupied by a preceding transport vehicle V, and if it is 

not occupied, determines that it is able to cause the transport vehicle V (which has 

transmitted the first passage permission request Sr1 to the segment controller Cz) to 

travel past the first passage location Pp1. The segment controller Cz, in other words, 

determines whether the first passage location Pp1 is occupied or unoccupied, and if it 

is unoccupied, determines that it is able to cause the transport vehicle V to travel past 

the first passage location Pp1. The segment controller Cz then gives first passage 

permission Sp1 to the transport vehicle V (which has transmitted the first passage 

permission request Sr1 to the segment controller Cz). 

[0041] 

 The present embodiment is configured such that the segment controller Cz, if it 

has given first passage permission Sp1 to a transport vehicle V, allows the transport 

vehicle V to occupy the first passage location Pp1 associated with the first passage 

permission Sp1. The first passage location Pp1 is thereby occupied by the transport 

vehicle V. The segment controller Cz, in this example, registers the first passage 

location Pp1 associated with the first passage permission Sp1 for occupation by the 

transport vehicle V. The segment controller Cz thereby excludes other transport 

vehicles V from the first passage location Pp1 and prohibits them from traveling past 

the first passage location Pp1. 

[0042] 

 As illustrated in (b) of Fig. 6, the present embodiment is configured such that 

the transport vehicle V, after traveling past the first passage location Pp1, transmits a 

passage completion notification Sc to the segment controller Cz. After receiving the 

passage completion notification Sc, the segment controller Cz ends the occupation by 

the transport vehicle V of the first passage location Pp1 associated with the passage 

completion notification Sc. This renders the first passage location Pp1 unoccupied. In 

this example, the segment controller Cz, in response to the passage completion 

notification Sc, deregisters the first passage location Pp1 that the segment controller 

Cz has permitted the transport vehicle V (which has transmitted the passage 

completion notification Sc to the segment controller Cz) to occupy. This ends the 

occupation of the first passage location Pp1 by the transport vehicle V, and renders the 

first passage location Pp1 ready to receive another transport vehicle V. 

[0043] 

Example 2 

 As illustrated in Fig. 7, when a transport vehicle V is to travel past the second 

connection C2 on the second route section R2, the transport vehicle V requests second 

passage permission Sp2, which is passage permission Sp to travel past the second 

passage location Pp2, from the corresponding segment controller Cz at a position 

upstream from the second connection C2. The transport vehicle V, in this example, 

requests second passage permission Sp2 from the segment controller Cz while 

traveling upstream from the second stop location Ps2 on the second route section R2. 

The transport vehicle V, if it receives second passage permission Sp2, travels past the 

second connection C2 toward the second passage location Pp2, and if not, stops 

upstream from the second connection C2. 

[0044] 

 As illustrated in (a) of Fig. 7, the present embodiment is configured such that 
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the transport vehicle V, if it is to travel past the second passage location Pp2, transmits 

a second passage permission request Sr2 to the segment controller Cz. In response to 

the second passage permission request Sr2, the segment controller Cz determines 

whether the second passage location Pp2 is occupied by a preceding transport vehicle 

V, and if it is not occupied, determines that it is able to cause the transport vehicle V 

(which has transmitted the second passage permission request Sr2 to the segment 

controller Cz) to travel past the second passage location Pp2. The segment controller 

Cz, in other words, determines whether the second passage location Pp2 is occupied or 

unoccupied, and if it is unoccupied, determines that it is able to cause the transport 

vehicle V to travel past the second passage location Pp2. The segment controller Cz 

then gives second passage permission Sp2 to the transport vehicle V (which has 

transmitted the second passage permission request Sr2 to the segment controller Cz). 

[0045] 

 The present embodiment is configured such that the segment controller Cz, if it 

has given second passage permission Sp2 to a transport vehicle V, allows the transport 

vehicle V to occupy the second passage location Pp2 associated with the second 

passage permission Sp2. The second passage location Pp2 is thereby occupied by the 

transport vehicle V. The segment controller Cz, in this example, registers the second 

passage location Pp2 associated with the second passage permission Sp2 for 

occupation by the transport vehicle V. The segment controller Cz thereby excludes 

other transport vehicles V from the second passage location Pp2 and prohibits them 

from traveling past the second passage location Pp2. 

[0046] 

 As illustrated in (b) of Fig. 7, the present embodiment is configured such that 

the transport vehicle V, after traveling past the second passage location Pp2, transmits 

a passage completion notification Sc to the segment controller Cz. After receiving the 

passage completion notification Sc, the segment controller Cz ends the occupation by 

the transport vehicle V of the second passage location Pp2 associated with the passage 

completion notification Sc. This renders the second passage location Pp2 unoccupied. 

In this example, the segment controller Cz, in response to the passage completion 

notification Sc, deregisters the second passage location Pp2 that the segment controller 

Cz has permitted the transport vehicle V (which has transmitted the passage 

completion notification Sc to the segment controller Cz) to occupy. This ends the 

occupation of the second passage location Pp2 by the transport vehicle V, and renders 

the second passage location Pp2 ready to receive another transport vehicle V. 

[0047] 

Example 3 

 As illustrated in Fig. 8, when a transport vehicle V is to travel from the first 

route section R1 or second route section R2 into the connecting route section Rc, the 

transport vehicle V requests both first passage permission Sp1 and second passage 

permission Sp2 from the corresponding segment controller Cz at a position upstream 

from the first connection C1 or second connection C2. In response to the request from 

the transport vehicle V to travel from the first route section R1 or second route section 

R2 into the connecting route section Rc, the segment controller Cz, if the first and 

second passage locations Pp1 and Pp2 are both unoccupied by preceding transport 

vehicles V, permits the transport vehicle V to travel from the first route section R1 or 

second route section R2 into the connecting route section Rc and to occupy both the 

first and second passage locations Pp1 and Pp2. 

[0048] 
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 Fig. 8 illustrates an example in which a transport vehicle V is to travel from the 

first route section R1 through the connecting route section Rc and past the second 

passage location Pp2 on the second route section R2. Fig. 8 illustrates the transport 

vehicle V as transmitting a first passage permission request Sr1 for first passage 

permission Sp1 and a second passage permission request Sr2 for second passage 

permission Sp2 to the segment controller Cz at a position upstream from the first 

connection C1. The segment controller Cz, if both the first and second passage 

locations Pp1 and Pp2 are unoccupied, gives first passage permission Sp1 and second 

passage permission Sp2 to the transport vehicle V (which has transmitted the first and 

second passage permission requests Sr1 and Sr2 to the segment controller Cz). The 

segment controller Cz, if at least either of the first and second passage locations Pp1 

and Pp2 is occupied by a preceding transport vehicle V, refuses the request from the 

transport vehicle V (which has requested passage permission Sp) to travel as above 

(that is, does not permit the transport vehicle V to travel as above). In this case, the 

transport vehicle V (whose request to travel as above has been refused) stops upstream 

from the connecting route section Rc. The transport vehicle V, in this example, stops 

upstream from the first connection C1. 

[0049] 

 As illustrated in (a) of Fig. 8 as an example, a transport vehicle V transmits 

first and second passage permission requests Sr1 and Sr2 to the segment controller Cz 

if the transport vehicle V is to travel from the first route section R1 through the 

connecting route section Rc and past the second passage location Pp2. In response to 

the first and second passage permission requests Sr1 and Sr2, the segment controller 

Cz determines whether the first and second passage locations Pp1 and Pp2 are 

occupied by a preceding transport vehicle V, and if they are not occupied, determines 

that it is able to cause the transport vehicle V to travel past the second passage location 

Pp2. The segment controller Cz, in other words, determines whether the first and 

second passage locations Pp1 and Pp2 are occupied or unoccupied, and if they are both 

unoccupied, determines that it is able to cause the transport vehicle V to travel past the 

second passage location Pp2. The segment controller Cz then gives first passage 

permission Sp1 and second passage permission Sp2 to the transport vehicle V (which 

has transmitted the first and second passage permission requests Sr1 and Sr2 to the 

segment controller Cz). A transport vehicle V similarly transmits first and second 

passage permission requests Sr1 and Sr2 to the segment controller Cz if the transport 

vehicle V is to travel from the second route section R2 through the connecting route 

section Rc and past the first passage location Pp1. The segment controller Cz then 

determines whether the first and second passage locations Pp1 and Pp2 are occupied or 

unoccupied, and if they are both unoccupied, gives first passage permission Sp1 and 

second passage permission Sp2 to the transport vehicle V (which has transmitted the 

first and second passage permission requests Sr1 and Sr2 to the segment controller 

Cz). 

[0050] 

 As illustrated in (b) of Fig. 8, the transport vehicle V, after traveling from the 

first route section R1 through the connecting route section Rc and past the second 

passage location Pp2 on the second route section R2, transmits a passage completion 

notification Sc to the segment controller Cz. The present embodiment is configured 

such that after receiving the passage completion notification Sc, the segment controller 

Cz ends the occupation by the transport vehicle V of the first and second passage 

locations Pp1 and Pp2. This renders the first and second passage locations Pp1 and Pp2 
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unoccupied. In this example, the segment controller Cz, in response to the passage 

completion notification Sc, deregisters the first and second passage locations Pp1 and 

Pp2 that the segment controller Cz has permitted the transport vehicle V (which has 

transmitted the passage completion notification Sc to the segment controller Cz) to 

occupy. This ends the occupation of the first and second passage locations Pp1 and Pp2 

by the transport vehicle V, and renders each of the first and second passage locations 

Pp1 and Pp2 ready to receive another transport vehicle V. A transport vehicle V 

similarly transmits a passage completion notification Sc to the segment controller Cz 

after traveling from the second route section R2 through the connecting route section 

Rc and past the first passage location Pp1 on the first route section R1. After receiving 

the passage completion notification Sc, the segment controller Cz ends the occupation 

by the transport vehicle V of the first and second passage locations Pp1 and Pp2. 

[0051] 

 As described above, a transport vehicle V that is to travel past a merging 

(branching) location along the first route section R1 requests from the segment 

controller Cz only first passage permission Sp1, that is, permission to travel past the 

first passage location Pp1, whereas a transport vehicle V that is to travel past a 

merging (branching) location along the second route section R2 requests from the 

segment controller Cz only second passage permission Sp2, that is, permission to 

travel past the second passage location Pp2. The segment controller Cz, if the passage 

location Pp (through which the transport vehicle V has requested permission to pass) is 

unoccupied, permits the transport vehicle V (which has requested the permission) to 

occupy the passage location Pp. This configuration allows two or more transport 

vehicles V to travel concurrently on the first and second route sections R1 and R2 if 

the transport vehicles V are to travel not through the connecting route section Rc. This 

in turn allows transport vehicles V to travel through a particular segment Za efficiently 

as compared to a case of a segment controller determining whether to permit a 

transport vehicle to pass through all passage locations in a particular segment. 

[0052] 

 A transport vehicle V requests both first passage permission Sp1 and second 

passage permission Sp2 from the segment controller Cz if the transport vehicle V is to 

travel from the first route section R1 to the second route section R2 or otherwise 

through the connecting route section Rc, as the transport vehicle V will travel past 

either the first passage location Pp1 or the second passage location Pp2. In this case, 

the segment controller Cz, if the first and second passage locations Pp1 and Pp2 are 

both unoccupied, permits the transport vehicle V (which has requested the permission) 

to travel as intended and occupy both the first and second passage locations Pp1 and 

Pp2. This configuration facilitates preventing two or more transport vehicles V from 

coming into contact with one another in a particular segment Za. 

[0053] 

 The description below deals with the above configuration in greater detail. The 

present embodiment is configured such that the segment controller Cz is, after giving 

passage permission Sp to a transport vehicle V, unable to determine the position of the 

transport vehicle V until the segment controller Cz receives a passage completion 

notification Sc from the transport vehicle V. The segment controller Cz is thus unable 

to determine where a transport vehicle V has stopped if, for instance, the transport 

vehicle V is to travel from the first route section R1 through the connecting route 

section Rc into the second route section R2, and after receiving passage permission Sp 

from the segment controller Cz, has stopped partway for a reason. If the transport 
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vehicle V has stopped at the first connection C1 or somewhere upstream from the first 

connection C1 on the first route section R1, a subsequent transport vehicle V traveling 

on the first route section R1 will come into contact with the transport vehicle V at rest. 

If the transport vehicle V has stopped somewhere close to the first connection C1 on 

the connecting route section Rc, a subsequent transport vehicle V may also come into 

contact with the transport vehicle V at rest. This necessitates occupying both the first 

and second passage locations Pp1 and Pp2 if a transport vehicle V is to use both the 

first and second route sections R1 and R2 through the connecting route section Rc even 

though the transport vehicle V will travel past only either of the first and second 

passage locations Pp1 and Pp2. The above configuration allows both the first and 

second passage locations Pp1 and Pp2 to be occupied by a transport vehicle V, and 

thereby forces a subsequent transport vehicle V to stop at a stop location Ps if the 

above transport vehicle V has stopped partway. This in turn prevents two or more 

transport vehicles V from coming into contact with one another. 

[0054] 

 As described above, the present embodiment is configured such that the 

particular segment Za includes deceleration subsegments Ad upstream from the stop 

locations Ps along the first and second route sections R1 and R2. Transport vehicles V 

decelerate in the deceleration subsegments Ad before stopping at the stop locations Ps. 

The deceleration subsegments Ad, in this example, include first deceleration 

subsegments Ad1 on the upstream side and second deceleration subsegments Ad2 on 

the downstream side. The particular segment Za also includes constant-speed 

subsegments Ac between the first deceleration subsegments Ad1 and the second 

deceleration subsegments Ad2 on the travel route R. 

[0055] 

 As illustrated in Fig. 9, the present embodiment is configured such that the 

transport vehicles V decelerate at a constant rate through each deceleration subsegment 

Ad. In this example, the transport vehicles V decelerate at a constant rate through each 

of the first and second deceleration subsegments Ad1 and Ad2. This configuration 

facilitates simplifying how the transport vehicles V decelerate. The transport vehicles 

V may decelerate as such not only when traveling through a deceleration subsegment 

Ad but also, for instance, before stopping at a destination to transfer an article or when 

traveling on a curve. 

[0056] 

 The present embodiment is configured such that the transport vehicles V each 

transmit a passage permission request Sr to a segment controller Cz at a position 

upstream from a deceleration subsegment Ad or in a deceleration subsegment Ad. If 

the transport vehicle V has received passage permission Sp from the segment 

controller Cz at a position upstream from the deceleration subsegment Ad, the 

transport vehicle V does not decelerate and continues traveling at the current speed. If 

the transport vehicle V did not receive passage permission Sp from the segment 

controller Cz before entering the deceleration subsegment Ad, the transport vehicle V 

starts to decelerate. If the transport vehicle V did not receive passage permission Sp 

from the segment controller Cz before reaching a stop location Ps, the transport 

vehicle V stops at the stop location Ps. As described above, the present embodiment 

includes a constant-speed subsegment Ac, where the transport vehicles V each travel at 

a constant speed, other than the deceleration subsegment Ad. This ensures a relatively 

long time period for the transport vehicle V to come to a full stop. If the transport 

vehicle V receives passage permission Sp before coming to a full stop, the transport 
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vehicle V is able to avoid stopping and continue traveling. 

[0057] 

 A transport vehicle V may not receive passage permission Sp from the segment 

controller Cz due to another transport vehicle V, for instance, because a preceding 

transport vehicle V is in the particular segment Za. In such a case, the transport vehicle 

V, to later stop at the stop location Ps, decelerates through the first deceleration 

subsegment Ad1, travels at a constant speed through the constant-speed subsegment Ac, 

and decelerates again through the second deceleration subsegment Ad2 while waiting 

for passage permission Sp from the segment controller Cz. 

[0058] 

 As illustrated in Fig. 10, the transport vehicle V, in response to receiving 

passage permission Sp while decelerating through a deceleration subsegment Ad, starts 

to travel at a constant speed and then accelerates. Fig. 10 illustrates an example in 

which a transport vehicle V, in response to receiving passage permission Sp while 

traveling through a first deceleration subsegment Ad1, starts to travel at a constant 

speed in the first deceleration subsegment Ad1 and then accelerates until the transport 

vehicle V travels at the speed at which the transport vehicle V traveled before entering 

the first deceleration subsegment Ad1. The transport vehicle V, in response to 

receiving passage permission Sp while decelerating, does not start to accelerate 

immediately but starts to travel at a constant speed before accelerating as above. This 

configuration not only reduces a load on a travel driving source in the transport vehicle 

V such as a motor, but also reduces vibration of an article that the transport vehicle V 

is transporting. The transport vehicle V, in response to receiving passage permission 

Sp while traveling through a second deceleration subsegment Ad2, similarly starts to 

travel at a constant speed before accelerating (not illustrated in the drawings). 

[0059] 

 As illustrated in Fig. 11, the transport vehicle V, in response to receiving 

passage permission Sp while traveling at a constant speed through a constant-speed 

subsegment Ac, starts to accelerate immediately. Fig. 11 illustrates an example in 

which a transport vehicle V, in response to receiving passage permission Sp while 

traveling at a constant speed through a constant-speed subsegment Ac after 

decelerating through a first deceleration subsegment Ad1, starts to accelerate 

immediately until the transport vehicle V travels at the speed at which the transport 

vehicle V traveled before entering the first deceleration subsegment Ad1. The transport 

vehicle V, in response to receiving passage permission Sp while not decelerating but 

traveling at a constant speed, starts to accelerate immediately as above to shorten the 

time period necessary to reach the destination. Starting to accelerate while traveling at 

a constant speed imposes a lighter load on a travel driving source in the transport 

vehicle V such as a motor than starting to accelerate while decelerating. 

[0060] 

Alternative Embodiments 

 The description below deals with article transport facilities as alternative 

embodiments. 

[0061] 

 (1) The embodiment described above under "Description of Embodiments" is 

an example in which the first and second route sections R1 and R2 and the connecting 

route section Rc are together shaped similar to an inverted N in a plan view. The 

present invention is, however, not limited to this example; the first and second route 

sections R1 and R2 and the connecting route section Rc may be together in the shape 
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of an H in a plan view. In other words, the connecting route section Rc may be 

orthogonal in a plan view to the first and second route sections R1 and R2 next to each 

other. The article transport facility may have a particular segment Za at any portion of 

the travel route R. The connecting route section Rc may connect with the first and 

second route sections R1 and R2 in any manner. For instance, as illustrated in Figs. 12 

to 14, the particular segment Za may include two or more connecting route sections Rc 

each connecting with the first and second route sections R1 and R2. The connecting 

route sections Rc may each connect with the first and second route sections R1 and R2 

at any angle. At least one of the first and second route sections R1 and R2 and the 

connecting route sections Rc may have a bend. As illustrated in Fig. 14, the article 

transport facility may have such a particular segment Za at, for example, a portion of 

the travel route R which portion includes two or more bays (that is, route sections each 

for a particular process step) and a route section connecting those bays. 

[0062] 

 (2) The embodiment described above under "Description of Embodiments" is 

an example including not only deceleration subsegments Ad but also a constant-speed 

subsegment Ac upstream from a stop location Ps on the travel route R. The present 

invention is, however, not limited to this example; the constant-speed subsegment Ac 

may be absent. In such a case, the deceleration subsegments Ad may be next to each 

other at a position adjacent to and upstream from the stop location Ps. 

[0063] 

 (3) The embodiment described above under "Description of Embodiments" is 

an example in which a segment controller Cz registers the passage location Pp 

associated with a passage permission request Sr for occupation by the transport vehicle 

V that has transmitted the passage permission request Sr to the segment controller Cz, 

and simultaneously transmits passage permission Sp to the transport vehicle V. The 

present invention is, however, not limited to this example; the segment controller Cz 

may register the passage location Pp and transmit passage permission Sp to the 

transport vehicle V at different time points. In such a case, the controller Cz may 

register the passage location Pp before or after transmitting passage permission Sp to 

the transport vehicle V. 

[0064] 

 (4) The embodiment described above under "Description of Embodiments" is 

an example in which the passage permission request Sr, the passage permission Sp, and 

the passage completion notification Sc are each in the form of a signal that either the 

segment controllers Cz or the transport vehicles V transmit directly to the other. The 

present invention is, however, not limited to this example; the above signals may be 

transmitted between the segment controller Cz and the transport vehicles V via the 

higher controller Cr. 

[0065] 

 (5) The embodiment described above under "Description of Embodiments" is 

an example in which (i) when a transport vehicle V is to travel past the first connection 

C1 on the first route section R1, the transport vehicle V requests first passage 

permission Sp1 from the segment controller Cz, (ii) when a transport vehicle V is to 

travel past the second connection C2 on the second route section R2, the transport 

vehicle V requests second passage permission Sp2 from the segment controller Cz, and 

(iii) when a transport vehicle V is to travel through the connecting route section Rc, 

the transport vehicle V requests both first passage permission Sp1 and second passage 

permission Sp2 from the segment controller Cz. The present invention is, however, not 
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limited to this example, and may not discriminate first passage permission Sp1 and 

second passage permission Sp2 from each other. In such a case, a transport vehicle V 

simply requests passage permission Sp from the segment controller Cz regardless of 

which path the transport vehicle V will take. The segment controller Cz may receive 

from the higher controller Cr, which stores information on which path the transport 

vehicle V will take, information on the path, and on the basis of that information, 

permit the transport vehicle V to occupy either or both of the first and second passage 

locations Pp1 and Pp2. Specifically, if the transport vehicle V (which has requested the 

passage permission Sp) is to travel past the first passage location Pp1, the segment 

controller Cz receives information on the intended travel from the higher controller Cr, 

and thereby permits the transport vehicle V to occupy the first passage location Pp1. If 

the transport vehicle V (which has requested the passage permission Sp) is to travel 

past the second passage location Pp2, the segment controller Cz receives information 

on the intended travel from the higher controller Cr, and thereby permits the transport 

vehicle V to occupy the second passage location Pp2. If the transport vehicle V (which 

has requested the passage permission Sp) is to travel through the connecting route 

section Rc, the segment controller Cz receives information on the intended travel from 

the higher controller Cr, and thereby permits the transport vehicle V to occupy the first 

and second passage locations Pp1 and Pp2. 

[0066] 

 (6) The arrangements disclosed for any of the embodiments described above 

are combinable with the arrangements disclosed for any other embodiment unless such 

a combination causes any inconvenience. The embodiments described herein are mere 

examples in any respect. The present invention may thus be modified variously as 

appropriate without departing from the scope of the present disclosure. 

[0067] 

Outline of Embodiment 

 The description below outlines the article transport facility described above 

under "Description of Embodiments". 

[0068] 

 An article transport facility according to the present invention includes: 

 a transport vehicle configured to transport an article; 

 a travel route on which the transport vehicle travels; and 

 at least one segment controller configured to give passage permission to the 

transport vehicle traveling in a particular segment and control the transport vehicle, the 

particular segment covering a particular portion of the travel route, 

 wherein the particular segment covers: 

  a first route section; 

  a second route section that does not intersect with the first route 

section; and 

  a connecting route section connecting a first connection on the first 

route section with a second connection on the second route section, 

 the first route section and the second route section are each a route section on 

which the transport vehicle travels in a single direction from upstream to downstream, 

 the first route section has a first passage location downstream from the first 

connection, 

 the second route section has a second passage location downstream from the 

second connection, 

 in a case where the transport vehicle travels past the first connection on the 
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first route section, 

  the transport vehicle requests first passage permission from the at least 

one segment controller at a position upstream from the first connection, the first 

passage permission being the passage permission to travel past the first passage 

location, 

  in response to receiving the first passage permission, the transport 

vehicle travels past the first connection toward the first passage location, and 

  in response to failing to receive the first passage permission, the 

transport vehicle stops upstream from the first connection, 

 in a case where the transport vehicle travels past the second connection on the 

second route section, 

  the transport vehicle requests second passage permission from the at 

least one segment controller at a position upstream from the second connection, the 

second passage permission being the passage permission to travel past the second 

passage location, 

  in response to receiving the second passage permission, the transport 

vehicle travels past the second connection toward the second passage location, and 

  in response to failing to receive the second passage permission, the 

transport vehicle stops upstream from the second connection, 

 in a case where the at least one segment controller has given the first passage 

permission to the transport vehicle, the at least one segment controller permits the 

transport vehicle to occupy the first passage location associated with the first passage 

permission, 

 in a case where the at least one segment controller has given the second 

passage permission to the transport vehicle, the at least one segment controller permits 

the transport vehicle to occupy the second passage location associated with the second 

passage permission, 

 in a case where the transport vehicle travels from the first route section or 

second route section into the connecting route section, the transport vehicle requests 

both the first passage permission and the second passage permission from the at least 

one segment controller, 

 in response to the request for both the first passage permission and the second 

passage permission, the at least one segment controller, if the first passage location 

and the second passage location are both unoccupied by preceding transport vehicles, 

permits the transport vehicle to travel from the first route section or second route 

section into the connecting route section and to occupy both the first passage location 

and the second passage location. 

[0069] 

 The particular segment covers a first route section and a second route section 

that does not intersect with the first route section. The particular segment thus allows 

different transport vehicles to travel concurrently on the first and second route sections 

if no transport vehicle travels through the connecting route section. The above 

configuration makes it possible to determine whether to permit a transport vehicle to 

travel past the first passage location on the first route section or the second passage 

location on the second route section individually. This allows two or more transport 

vehicles to travel concurrently on the first and second route sections if those transport 

vehicles are to travel not through the connecting route section. This in turn allows 

transport vehicles to travel through a particular segment efficiently as compared to a 

case of a segment controller determining whether to permit a transport vehicle to pass 
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through all passage locations in a particular segment. In a case where a transport 

vehicle travels from the first route section through the connecting route section into 

the second route section or from the second route section through the connecting route 

section into the first route section, the segment controller, if the first and second 

passage locations are both unoccupied by other preceding transport vehicles, permits 

the transport vehicle to travel as intended and occupy both the first and second passage 

locations. This prevents two or more transport vehicles from coming into contact with 

one another in a particular segment, and also improves the overall transport efficiency 

of the article transport facility. 

[0070] 

 The article transport facility may preferably be configured such that 

 the transport vehicle transmits a passage completion notification to the at least 

one segment controller after traveling past the first passage location or second passage 

location, and 

 the at least one segment controller, after receiving the passage completion 

notification, ends the occupation by the transport vehicle of the first passage location 

or second passage location associated with the passage completion notification. 

[0071] 

 With the above configuration, the at least one segment controller, after 

receiving the passage completion notification, ends the occupation by the transport 

vehicle of the first passage location or second passage location associated with the 

passage completion notification. This allows a subsequent transport vehicle to be 

received by the first passage location or second passage location. 

[0072] 

 The article transport facility may preferably be configured such that 

 the particular segment has, upstream from each of the first connection and the 

second connection, a stop location at which the transport vehicle stops if the transport 

vehicle has failed to receive the passage permission, and 

 the transport vehicle requests the first passage permission or second passage 

permission from the at least one segment controller while traveling upstream from the 

stop location on the first route section or second route section. 

[0073] 

 The above configuration allows the transport vehicle to (i) stop at a stop 

location if the transport vehicle has failed to receive passage permission before 

reaching the stop location and (ii) avoid stopping and continue traveling if the 

transport vehicle has received passage permission at a position upstream from the stop 

location. This allows the transport vehicle to travel through the particular segment 

more efficiently. 

[0074] 

 The article transport facility may preferably be configured such that 

 the particular segment has, upstream from the stop location on each of the first 

route section and the second route section, a deceleration subsegment in which the 

transport vehicle decelerates to stop at the stop location, and 

 the transport vehicle, in response to receiving the passage permission while 

decelerating in the deceleration subsegment, starts to travel at a constant speed and 

then accelerates. 

[0075] 

 The above configuration causes the transport vehicle to, in response to 

receiving passage permission while decelerating in the deceleration subsegment, not 
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start to accelerate immediately but start to travel at a constant speed before 

accelerating. This reduces a load on a travel driving source such as a motor. 

[0076] 

 The article transport facility may preferably be configured such that 

 the particular segment has, upstream from the stop location on each of the first 

route section and the second route section: a first deceleration subsegment in which the 

transport vehicle decelerates to stop at the stop location; a constant-speed subsegment 

adjacent to and downstream from the first deceleration subsegment in which 

constant-speed subsegment the transport vehicle travels at a constant speed; and a 

second deceleration subsegment adjacent to and downstream from the constant-speed 

subsegment in which second deceleration subsegment the transport vehicle decelerates 

until the transport vehicle stops at the stop location. 

[0077] 

 The above configuration causes the transport vehicle to, before stopping at the 

stop location, decelerate in the first deceleration subsegment, travel at a constant speed 

in the constant-speed subsegment, and then decelerate in the second deceleration 

subsegment. As such, the above configuration involves a constant-speed subsegment, 

where the transport vehicle travels at a constant speed before stopping at the stop 

location. This ensures a relatively long time period for the transport vehicle to come to 

a full stop. If the transport vehicle receives passage permission before coming to a full 

stop, the transport vehicle is able to then avoid stopping and continue traveling, with 

the result of an improved transport efficiency. 

[0078] 

 The article transport facility may preferably further include: 

 a higher controller, wherein 

 the travel route is divided by a plurality of control zones, 

 the plurality of control zones each include one or more of the particular 

segment, 

 the at least one segment controller includes a plurality of segment controllers, 

 the plurality of control zones each correspond to one of the plurality of 

segment controllers, 

 the higher controller is configured to control the plurality of segment 

controllers, and 

 in response to an inquiry from one of the plurality of segment controllers, the 

higher controller determines, based on whether the transport vehicle is present in a 

corresponding particular segment, whether the transport vehicle has traveled past the 

first passage location or second passage location. 

[0079] 

 The above configuration allows the segment controller to control the transport 

vehicle in the particular segment appropriately through cooperation with the higher 

controller. 

 

Industrial Applicability 

[0080] 

 The techniques in the present disclosure are applicable to an article transport 

facility including a transport vehicle configured to transport an article, a travel route 

on which the transport vehicle travels, and a segment controller configured to give 

passage permission to the transport vehicle traveling in a particular segment and 

control the transport vehicle, the particular segment covering a particular portion of 
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the travel route. 
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Claims 

 Claim 1 

 An article transport facility, comprising: 

 a transport vehicle configured to transport an article; 

 a travel route on which the transport vehicle travels; and 

 at least one segment controller configured to give passage permission to the 

transport vehicle traveling in a particular segment and control the transport vehicle, the 

particular segment covering a particular portion of the travel route, 

 wherein the particular segment covers: 

  a first route section; 

  a second route section that does not intersect with the first route 

section; and 

  a connecting route section connecting a first connection on the first 

route section with a second connection on the second route section, 

 the first route section and the second route section are each a route section on 

which the transport vehicle travels in a single direction from upstream to downstream, 

 the first route section has a first passage location downstream from the first 

connection, 

 the second route section has a second passage location downstream from the 

second connection, 

 in a case where the transport vehicle travels past the first connection on the 

first route section, 

  the transport vehicle requests first passage permission from the at least 

one segment controller at a position upstream from the first connection, the first 

passage permission being the passage permission to travel past the first passage 

location, 

  in response to receiving the first passage permission, the transport 

vehicle travels past the first connection toward the first passage location, and 

  in response to failing to receive the first passage permission, the 

transport vehicle stops upstream from the first connection, 

 in a case where the transport vehicle travels past the second connection on the 

second route section, 

  the transport vehicle requests second passage permission from the at 

least one segment controller at a position upstream from the second connection, the 

second passage permission being the passage permission to travel past the second 

passage location, 

  in response to receiving the second passage permission, the transport 

vehicle travels past the second connection toward the second passage location, and 

  in response to failing to receive the second passage permission, the 

transport vehicle stops upstream from the second connection, 

 in a case where the at least one segment controller has given the first passage 

permission to the transport vehicle, the at least one segment controller permits the 

transport vehicle to occupy the first passage location associated with the first passage 

permission, 

 in a case where the at least one segment controller has given the second 

passage permission to the transport vehicle, the at least one segment controller permits 

the transport vehicle to occupy the second passage location associated with the second 

passage permission, 

 in a case where the transport vehicle travels from the first route section or 
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second route section into the connecting route section, the transport vehicle requests 

both the first passage permission and the second passage permission from the at least 

one segment controller, 

 in response to the request for both the first passage permission and the second 

passage permission, the at least one segment controller, if the first passage location 

and the second passage location are both unoccupied by preceding transport vehicles, 

permits the transport vehicle to travel from the first route section or second route 

section into the connecting route section and to occupy both the first passage location 

and the second passage location. 

 

 Claim 2 

 The article transport facility according to claim 1, wherein 

 the transport vehicle transmits a passage completion notification to the at least 

one segment controller after traveling past the first passage location or second passage 

location, and 

 the at least one segment controller, after receiving the passage completion 

notification, ends the occupation by the transport vehicle of the first passage location 

or second passage location associated with the passage completion notification. 

 

 Claim 3 

 The article transport facility according to claim 1, wherein 

 the particular segment has, upstream from each of the first connection and the 

second connection, a stop location at which the transport vehicle stops if the transport 

vehicle has failed to receive the passage permission, and 

 the transport vehicle requests the first passage permission or second passage 

permission from the at least one segment controller while traveling upstream from the 

stop location on the first route section or second route section. 

 

 Claim 4 

 The article transport facility according to claim 3, wherein 

 the particular segment has, upstream from the stop location on each of the first 

route section and the second route section, a deceleration subsegment in which the 

transport vehicle decelerates to stop at the stop location, and 

 the transport vehicle, in response to receiving the passage permission while 

decelerating in the deceleration subsegment, starts to travel at a constant speed and 

then accelerates. 

 

 Claim 5 

 The article transport facility according to claim 3, wherein 

 the particular segment has, upstream from the stop location on each of the first 

route section and the second route section: 

  a first deceleration subsegment in which the transport vehicle 

decelerates to stop at the stop location; 

  a constant-speed subsegment adjacent to and downstream from the first 

deceleration subsegment in which constant-speed subsegment the transport vehicle 

travels at a constant speed; and 

  a second deceleration subsegment adjacent to and downstream from the 

constant-speed subsegment in which second deceleration subsegment the transport 

vehicle decelerates until the transport vehicle stops at the stop location. 
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 Claim 6 

 The article transport facility according to any one of claims 1 to 5, further 

comprising: 

 a higher controller, wherein 

 the travel route is divided by a plurality of control zones, 

 the plurality of control zones each include one or more of the particular 

segment, 

 the at least one segment controller includes a plurality of segment controllers, 

 the plurality of control zones each correspond to one of the plurality of 

segment controllers, 

 the higher controller is configured to control the plurality of segment 

controllers, and 

 in response to an inquiry from one of the plurality of segment controllers, the 

higher controller determines, based on whether the transport vehicle is present in a 

corresponding particular segment, whether the transport vehicle has traveled past the 

first passage location or second passage location. 

  


