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DESCRIPTION
Title of Invention
TRANSPORT SYSTEM, AUTOMATED GUIDED VEHICLE, AND METHOD FOR
CONTROLLING AUTOMATED GUIDED VEHICLE
Technical Field
[0001] An aspect of the present invention relates to a
transport system, an automated guided vehicle, and a method for
controlling the automated guided wvehicle.
Background Art
[0002] There is known a transport system including: a
transported object; a station at which the transported object is
disposed; and an automated guided vehicle including a lifting
platform on which the transported object is placed, the
automated guided vehicle being configured to self-travel along a
predetermined traveling route. As this type of technique, for
example, Patent Literature 1 discloses a system including an
unmanned vehicle configured to get under a wagon truck
(transported object) to 1lift up the wagon truck, the system
configured to transport the wagon truck by the unmanned vehicle
to a destination instructed from the outside.
Citation List
Patent Literature
[0003] [Patent Literature 1] Japanese Unexamined Patent
Publication No. H9-185413
Summary of Invention
Technical Problem
[0004] In the transport system as described above, a
transported object having a long shape in plan view may be
transported while being placed on the lifting platform of the
automated guided vehicle in some cases. In this case, for
example, in the case of the automated guided vehicle traveling
through a narrow passage, 1f the transported object is placed on
the lifting platform so that a longitudinal direction of the
transported object agrees with a width direction of the passage,
a problem may be caused such that a large part of the passage is

blocked and traffic tends to be hindered.
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[0005] An object of an aspect of the present invention is to
provide a transport system, an automated guided vehicle, and a
method for controlling the automated guided vehicle with which
the automated guided vehicle that is transporting the
transported object can be prevented from hindering traffic.
Solution to Problem

[0006] A transport system according to an aspect of the
present invention includes: a transported object having a long
shape in plan view; a station at which the transported object is
disposed; and an automated guided vehicle including a lifting
platform on which the transported object is placed, the
automated guided vehicle being configured to self-travel along a
predetermined traveling route. The automated guided vehicle has
a total length of a vehicle body shorter than a dimension in a
longitudinal direction of the transported object in plan view,
and a vehicle body width shorter than a dimension in a lateral
direction of the transported object in plan view, and performs a
first traveling direction change operation of changing a
traveling direction of the automated guided vehicle so that the
traveling direction of the automated guided vehicle is in
parallel with the longitudinal direction of the transported
object in a state of under a lower part of the transported
object.

[0007] In this transport system, the longitudinal direction
of the transported object transported by the automated guided
vehicle can be caused to be in parallel with the traveling
direction of the automated guided vehicle (hereinafter, also
simply referred to as a "traveling direction") by the first
traveling direction change operation. Thus, for example, even in
the case of the automated guided vehicle traveling in a narrow
passage, a length of the transported object in a width direction
of the passage can be reduced. As a result, the automated guided
vehicle that is transporting the transported object can be
prevented from hindering traffic.

[0008] In the transport system according to an aspect of the

present invention, the first traveling direction change
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operation may be performed during a period from when the
automated guided vehicle enters the station from the
predetermined traveling route until the automated guided vehicle
returns to the predetermined traveling route from the station.
In this case, after the automated guided vehicle enters the
station and returns to the predetermined traveling route, the
first traveling direction change operation has been already
performed and the longitudinal direction of the transported
object is in parallel with the traveling direction, so that the
automated guided vehicle can be securely prevented from
hindering traffic. Herein, the predetermined traveling route may
be a route that is planned every time the automated guided
vehicle performs automatic traveling on a route from the present
location to a destination, or may be a route that is planned by
a user of the automated guided vehicle or the transport system
to be continuously used thereafter.

[0009] In the transport system according to an aspect of the
present invention, the automated guided vehicle may perform an
entry operation of entering the lower part of the transported
object from one side or the other side in the lateral direction.
Due to this, the automated guided vehicle can smoothly enter the
lower part of the transported object.

[0010] In the transport system according to an aspect of the
present invention, in the case of carrying out the transported
object from the station, the automated guided vehicle may
perform the entry operation of entering the lower part of the
transported object disposed at the station, perform the first
traveling direction change operation, make connection with the
transported object by raising the lifting platform and placing
the transported object on the lifting platform, and come out
from the station together with the transported object. In this
case, while the longitudinal direction of the transported object
transported by the automated guided vehicle is caused to be in
parallel with the traveling direction, the transported object
can be easily carried out from the station around which no

obstacle is present.
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[0011] In the transport system according to an aspect of the
present invention, in the case of carrying out the transported
object from the station, the automated guided vehicle may
perform the entry operation of entering the lower part of the
transported object disposed at the station, make connection with
the transported object by raising the lifting platform and
placing the transported object on the lifting platform, come out
from the station together with the transported object,
disconnect the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform, perform the first traveling direction change
operation, and make connection with the transported object by
raising the lifting platform and placing the transported object
on the lifting platform. In this case, while the longitudinal
direction of the transported object transported by the automated
guided vehicle is caused to be in parallel with the traveling
direction, the transported object can be easily carried out from
the station around which an obstacle is present.

[0012] In the transport system according to an aspect of the
present invention, a spin turn may be performed to pivot the
automated guided vehicle at a present place in the first
traveling direction change operation. In this case, the
traveling direction of the automated guided vehicle can be
caused to be in parallel with the longitudinal direction of the
transported object by using the spin turn.

[0013] In the transport system according to an aspect of the
present invention, the automated guided vehicle may perform a
second traveling direction change operation of changing the
traveling direction of the automated guided vehicle so that the
traveling direction of the automated guided vehicle is in
parallel with the lateral direction of the transported object in
a state of getting under the lower part of the transported
object. Due to this, the automated guided wvehicle can easily
carry the transported object into stations of various aspects by
using the second traveling direction change operation.

[0014] In the transport system according to an aspect of the
4
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present invention, the automated guided vehicle may perform a
coming-out operation of coming out from one side or the other
side in the lateral direction of the lower part of the
transported object. Due to this, the automated guided vehicle
can smoothly come out from the lower part of the transported
object.

[0015] In the transport system according to an aspect of the
present invention, in the case of the automated guided wvehicle
connected to the transported object by placing the transported
object on the lifting platform so that the traveling direction
of the automated guided vehicle is in parallel with the
longitudinal direction of the transported object, in the case
that such an automated guided vehicle carries the transported
object into the station, the automated guided vehicle may enter
the station together with the transported object, disconnect the
transported object by lowering the lifting platform and taking
down the transported object from the lifting platform, perform
the second traveling direction change operation, and perform the
coming-out operation to come out from the station. In this case,
while the longitudinal direction of the transported object
transported by the automated guided vehicle is caused to be in
parallel with the traveling direction, the transported object
can be easily carried into the station around which no obstacle
is present.

[0016] In the transport system according to an aspect of the
present invention, in the case of the automated guided wvehicle
connected to the transported object by placing the transported
object on the lifting platform so that the traveling direction
of the automated guided vehicle is in parallel with the
longitudinal direction of the transported object, in the case
that such an automated guided vehicle carries the transported
object into the station, the automated guided vehicle may
disconnect the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform, perform the second traveling direction change

operation, make connection with the transported object by
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raising the lifting platform and placing the transported object
on the lifting platform, enter the station together with the
transported object, disconnect the transported object by
lowering the lifting platform and taking down the transported
object from the lifting platform, and perform the coming-out
operation to come out from the station. In this case, while the
longitudinal direction of the transported object transported by
the automated guided vehicle is caused to be in parallel with
the traveling direction, the transported object can be easily
carried into the station around which an obstacle is present.
[0017] In the transport system according to an aspect of the
present invention, a spin turn may be performed to pivot the
automated guided vehicle at a present place in the second
traveling direction change operation. In this case, the
traveling direction of the automated guided vehicle can be
caused to be in parallel with the lateral direction of the
transported object by using the spin turn.

[0018] In the transport system according to an aspect of the
present invention, the transported object may be a cart
configured to carry articles. 1In this case, the effect described
above can be exhibited in the system in which the cart is
transported by the automated guided vehicle.

[0019] The automated guided vehicle according to an aspect
of the present invention is an automated guided wvehicle
including a lifting platform on which a transported object
having a long shape in plan view is placed, the automated guided
vehicle being configured to self-travel along a predetermined
traveling route. The automated guided vehicle has a total length
of a vehicle body shorter than a dimension in a longitudinal
direction of the transported object in plan view, and a vehicle
body width shorter than a dimension in a lateral direction of
the transported object in plan view, and performs a first
traveling direction change operation of changing a traveling
direction of the automated guided vehicle so that the traveling
direction of the automated guided vehicle is in parallel with

the longitudinal direction of the transported object in a state
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of under a lower part of the transported object.

[0020] With this automated guided vehicle, the longitudinal
direction of the transported object to be transported can be
caused to be in parallel with the traveling direction by the
first traveling direction change operation. The automated guided
vehicle that is transporting the transported object can be
prevented from hindering traffic.

[0021] A method for controlling the automated guided vehicle
according to an aspect of the present invention is a method for
controlling an operation of an automated guided vehicle
including a lifting platform on which a transported object
having a long shape in plan view is placed, the automated guided
vehicle being configured to self-travel along a predetermined
traveling route, in which the automated guided vehicle has a
total length of a vehicle body shorter than a dimension in a
longitudinal direction of the transported object in plan view,
and a vehicle body width shorter than a dimension in a lateral
direction of the transported object in plan view, and the method
includes a first traveling direction change step of changing a
traveling direction of the automated guided vehicle so that the
traveling direction of the automated guided vehicle is in
parallel with the longitudinal direction of the transported
object in a state in which the automated guided vehicle is under
a lower part of the transported object.

[0022] In this method for controlling the automated guided
vehicle, the longitudinal direction of the transported object
transported by the automated guided vehicle can be caused to be
in parallel with the traveling direction at the first traveling
direction change step. The automated guided vehicle that is
transporting the transported object can be prevented from
hindering traffic.

Advantageous Effects of Invention

[0023] According to an aspect of the present invention, it
is possible to provide a transport system, an automated guided
vehicle, and a method for controlling the automated guided

vehicle with which the automated guided vehicle that is
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transporting a transported object can be prevented from
hindering traffic.

Brief Description of Drawings

[0024] [FIG. 1] FIG. 1 is a schematic configuration diagram
illustrating a transport system according to an embodiment.

[FIG. 2] FIG. 2 is a perspective view illustrating a cart
in FIG. 1.

[FIG. 3] FIG. 3 is a bottom view illustrating the cart in
FIG. 1.

[FIG. 4] FIG. 4 is a front view illustrating an example of
an internal structure of the cart in FIG. 1.

[FIG. 5] FIG. 5 is a perspective view illustrating a
station in FIG. 1.

[FIG. 6] FIG. 6 is a perspective view illustrating an
automated guided vehicle in FIG. 1.

[FIG. 7] FIG. 7 is a perspective view illustrating a state
in which a cover of the automated guided vehicle in FIG. 1 is
removed.

[FIG. 8] FIG. 8 is a block diagram illustrating a
configuration of the automated guided vehicle in FIG. 1.

[FIG. 9] FIG. 9 is a perspective view illustrating the cart
in the case of being transported by the automated guided vehicle
in FIG. 1.

[FIG. 10] FIG. 10(a) 1is a schematic bird's-eye view for
explaining an operation example of the automated guided vehicle
at the time of carrying out the cart from the station. FIG.
10(b) is a schematic bird's-eye view illustrating a continuation
of FIG. 10(a).

[FIG. 11] FIG. 1l (a) is a schematic bird's-eye view
illustrating a continuation of FIG. 10(b). FIG. 11(b) is a
schematic bird's-eye view illustrating a continuation of FIG.
11(a) .

[FIG. 12] FIG. 12(a) 1s a schematic bird's-eye view
illustrating a continuation of FIG. 11(b). FIG. 12(b) is a
schematic bird's-eye view illustrating a continuation of FIG.

12 (a) .
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[FIG. 13] FIG. 13(a) 1s a schematic bird's-eye view for
explaining another operation example of the automated guided
vehicle at the time of carrying out the cart from the station.
FIG. 13(b) is a schematic bird's-eye view illustrating a
continuation of FIG. 13(a). FIG. 13(c) is a schematic bird's-eye
view illustrating a continuation of FIG. 13(b).

[FIG. 14] FIG. 14 (a) is a schematic bird's-eye view
illustrating a continuation of FIG. 13(c). FIG. 14(b) is a
schematic bird's-eye view illustrating a continuation of FIG.

14 (a) .

[FIG. 15] FIG. 15(a) 1is a schematic bird's-eye view for
explaining an operation example of the automated guided vehicle
at the time of carrying the cart into the station. FIG. 15(b) is
a schematic bird's-eye view illustrating a continuation of FIG.
15 (a) .

[FIG. 16] FIG. 16(a) 1s a schematic bird's-eye view
illustrating a continuation of FIG. 15(b). FIG. 16(b) is a
schematic bird's-eye view illustrating a continuation of FIG.

16 (a) .

[FIG. 17] FIG. 17(a) is a schematic bird's-eye view
illustrating a continuation of FIG. 16(b). FIG. 17(b) is a
schematic bird's-eye view illustrating a continuation of FIG.

17 (a) .

[FIG. 18] FIG. 18(a) 1is a schematic bird's-eye view for
explaining another operation example of the automated guided
vehicle at the time of carrying the cart into the station. FIG.
18(b) is a schematic bird's-eye view illustrating a continuation
of FIG. 18(a). FIG. 18(c) is a schematic bird's-eye view
illustrating a continuation of FIG. 18 (b).

[FIG. 19] FIG. 19(a) 1is a schematic bird's-eye view
illustrating a continuation of FIG. 18(c). FIG. 19(b) is a
schematic bird's-eye view illustrating a continuation of FIG.

19 (a).
Description of Embodiments
[0025] An embodiment will now be described with reference to

the drawings. In description of the drawings, like elements are
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designated by like reference signs, and duplicate description is
omitted. Words of "upper" and "lower" correspond to an upper and
lower direction in a vertical direction.

[0026] FIG. 1 is a schematic configuration diagram
illustrating a transport system 1 according to the embodiment.
As illustrated in FIG. 1, the transport system 1 is a system
that is installed inside a building such as a hospital, for
example, and achieves automatic transportation of a cart
(transported object) 10 among a plurality of departments D. The
transport system 1 includes a plurality of carts 10, a plurality
of stations 20, a plurality of automated guided wvehicles 30, a
system controller 40, a plurality of access points 50, and a
plurality of operation terminals 60.

[0027] FIG. 2 is a perspective view illustrating the cart 10
in FIG. 1. FIG. 3 is a bottom view illustrating the cart 10 in
FIG. 1. FIG. 4 is a front view illustrating an example of an
internal structure of the cart 10 in FIG. 1. As illustrated in
FIG. 2 and FIG. 4, the cart 10 is a truck configured to house
articles. The cart 10 is a cart unit having a rectangular shape
in plan view (when viewed from an upper side). In other words,
the cart 10 is a rectangular dedicated cart configured to carry
articles. Hereinafter, a longitudinal direction of the cart 10
may be simply referred to as a "longitudinal direction", and a
lateral direction of the cart 10 may be simply referred to as a
"lateral direction”™ in some cases.

[0028] For example, the cart 10 has an external shape of a
rectangular parallelepiped shape having a width of 800 mm, a
length of 900 mm, and a height of 1400 mm. The cart 10 can also
be used as a hand truck. The number of the carts 10 used in the
transport system 1 is not particularly limited, and may be 100
to 1000, for example. Examples of an article housed in the cart
10 include a specimen, an injection, a sterilizer (a sterilizing
container, a recovery container, and the like), and a medical
care material (a Medical Engineering (ME) appliance and the
like).

[0029] The cart 10 includes a housing 11, grips 12, a
10
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shutter 13, and casters 14. The housing 11 has an external shape
of a rectangular box shape. An opening 11lh is disposed on one
side of the housing 11 in the lateral direction. An inner part
of the housing 11 can be accessed via the opening 11h. Inside
the housing 11, for example, a plurality of tray receiving hooks
configured to hook and support an edge of a tray TR in which an
article is put are disposed at appropriate positions. 1Inside the
housing 11, a placing board on which an article is placed may be
disposed at an appropriate position. As illustrated in FIG. 3,
on a bottom surface of the housing 11, a plurality of recessed
parts 11lx with which locating pins 32a (described later) of the
automated guided vehicle 30 are engaged are disposed. The
recessed parts 1lx are disposed at four apex positions (90°
rotationally symmetric positions) of a square constituted of
sides along the longitudinal direction and the lateral direction
on the bottom surface of the housing 11.

[0030] As illustrated in FIG. 2, the grip 12 is a portion
gripped by a user, for example. The grip 12 is a stick-shaped
member extending in the upper and lower direction. The grips 12
are disposed at positions close to an upper side of a center
part in the upper and lower direction at four corners of the
housing 11. The shutter 13 is disposed to be able to block the
opening 11lh of the housing 11. As the shutter 13, for example,
used is a vertical shutter in which slats constituted of long
and narrow plate members continuously arranged in a bellows
shape are housed in an upper part. The shutter 13 is caused to
be in a closed state by pulling down the slats from an upper
side to a lower side, and caused to be in an opened state by
lifting up the slats from the lower side to the upper side. The
casters 14 are disposed at four corners of a lower surface of
the housing 11. The caster 14 is configured to rotate 360° about
an axis along the upper and lower direction. As the caster 14,
for example, a flexible caster is used.

[0031] FIG. 5 is a perspective view illustrating the station
20 in FIG. 1. As illustrated in FIG. 5, the station 20 is an

area in which the cart 10 is disposed. The station 20 is
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partitioned by a position marker 21 on a floor F. The station 20
has a rectangular shape corresponding to the cart 10 in plan
view. One cart 10 can be disposed at the station 20. A
plurality of the stations 20 are disposed in one department D
(refer to FIG. 1), for example. The number of the stations 20
disposed in the transport system 1 is not particularly limited.
[0032] FIG. 6 is a perspective view illustrating the
automated guided vehicle 30 in FIG. 1. FIG. 7 is a perspective
view illustrating a state in which a cover 31 of the automated
guided vehicle 30 in FIG. 1 is removed. FIG. 8 is a block
diagram illustrating a configuration of the automated guided
vehicle 30 in FIG. 1. FIG. 9 is a perspective view illustrating
the cart 10 in the case of being transported by the automated
guided vehicle 30 in FIG. 1. As illustrated in FIG. 6, the
automated guided vehicle 30 is a transport vehicle configured to
self-travel on the floor F along a predetermined traveling
route. The automated guided wvehicle 30 automatically transports
the cart 10 among the stations 20. The predetermined traveling
route i1is a route set in advance, and extends to pass through
between the departments D. The predetermined traveling route is
set to be close to the stations 20, for example.

[0033] The automated guided vehicle 30 employs a two-wheel
speed difference system as a driving mechanism. The automated
guided vehicle 30 is configured to be able to perform forward
movement, backward movement, a left or right turn, and a spin
turn (pivot at the present place). The automated guided vehicle
30 has an external shape of a rectangular shape in plan view.
For example, the automated guided wvehicle 30 has an external
shape of a rectangular parallelepiped shape having a width of
500 mm, a length of 700 mm, and a height of 320 mm. The number
of the automated guided vehicles 30 used in the transport system
1 is not particularly limited, and may be 50, for example.
Hereinafter, the traveling direction of the automated guided
vehicle 30 may be simply referred to as a "traveling direction"
in some cases. A direction orthogonal to both of the traveling

direction and the upper and lower direction is assumed to be a
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"right and left direction" in the following description.

[0034] As illustrated in FIG. 7 and FIG. 8, the automated
guided vehicle 30 includes a lifting platform 32, an electric
cylinder 33, a driving wheel 34, a motor 35, a driven wheel 36,

a laser range finder 37, a transport vehicle controller 38, and
a communication part 39.

[0035] The 1lifting platform 32 is a member on which the cart
10 is placed, being configured to be able to be raised or
lowered. The lifting platform 32 has a plate shape the thickness
direction of which is the upper and lower direction. The lifting
platform 32 is disposed on an upper part of the automated guided
vehicle 30. The locating pins 32a projecting upward are disposed
on an upper surface of the lifting platform 32. The locating pin
32a 1s a projecting part to be engaged with the recessed part
11x on the bottom surface of the cart 10 placed on the lifting
platform 32. An upper part of the locating pin 32a has a tapered
shape tapering toward the upper side. The locating pins 32a are
disposed at four apex positions (90° rotationally symmetric
positions) of a square constituted of sides along the traveling
direction and the right and left direction on the upper surface
of the lifting platform 32. The lifting platform 32 lifts up the
cart 10 from below at the time of being raised, and takes down
the cart 10 onto the floor F at the time of being lowered. The
electric cylinder 33 is a driving source configured to raise and
lower the lifting platform 32. The electric cylinder 33 is
connected to the transport vehicle controller 38, and an
operation thereof is controlled by the transport vehicle
controller 38.

[0036] The driving wheel 34 is a wheel configured to drive
the automated guided vehicle 30. A pair of the driving wheels 34
is disposed at both end parts in the right and left direction at
the center of the automated guided vehicle 30 in the traveling
direction. The motor 35 is disposed for each driving wheel 34.
That is, a pair of the motors 35 is respectively connected to
the pair of driving wheels 34, and the pair of motors 35

independently drives the pair of driving wheels 34. The motor 35
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is connected to the transport vehicle controller 38, and an
operation thereof is controlled by the transport vehicle
controller 38. For example, by rotationally driving the pair of
driving wheels 34 at a constant speed in directions different
from each other by the pair of motors 35, a spin turn of the
automated guided vehicle 30 is enabled.

[0037] The driven wheel 36 is a wheel configured not to
perform driving, and is a wheel configured to be rotated in
response to driving of the driving wheel 34. Two pairs of the
driven wheels 36 are disposed. Specifically, the pair of driving
wheels 34 is disposed at both end parts in the right and left
direction on one side in the longitudinal direction of the
automated guided vehicle 30 in the traveling direction, and the
pair of driving wheels 34 is disposed at both end parts in the
right and left direction on the other side in the longitudinal
direction of the automated guided vehicle 30 in the traveling
direction. The driven wheel 36 is configured to rotate 360°
about the axis along an upper and lower direction, for example.
[0038] The laser range finder 37 is a sensor configured to
detect a surrounding environment of the automated guided wvehicle
30. Laser range finders 37 are disposed on one side and the
other side of the automated guided vehicle 30 in the traveling
direction. A pair of the laser range finders 37 cooperates with
each other to acquire shape data around 360° of the automated
guided vehicle 30. The laser range finder 37 is not particularly
limited, and various sensors can be used so long as the
surrounding environment of the automated guided vehicle 30 can
be detected. The laser range finder 37 is connected to the
transport vehicle controller 38, and outputs a detection result
thereof to the transport vehicle controller 38.

[0039] The transport vehicle controller 38 collectively
controls the automated guided vehicle 30. The transport vehicle
controller 38 is a computer including a central processing unit
(CPU), a read only memory (ROM), a random access memory (RAM),
and the like. The transport vehicle controller 38 can be

configured, for example, as software such that a computer
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program stored in the ROM is loaded into the RAM to be executed
by the CPU. The transport vehicle controller 38 may be
configured as hardware such as an electronic circuit. The
transport vehicle controller 38 may be configured with a single
device, or may be configured with a plurality of devices. If it
is configured with a plurality of devices, they are connected
via a communication network such as the Internet or an intranet
to logically construct a single transport vehicle controller 38.
[0040] The transport vehicle controller 38 executes
traveling control and loading/unloading control for transporting
the cart 10 from the station 20 as a transport source to the
station 20 as a transport destination based on a transport
command received via the communication part 39 from the system
controller 40. 1In the traveling control, a Simultaneous
Localization and Mapping (SLAM) technique is used as a guidance
system. In the traveling control, self-position estimation is
performed by checking a created environment map against
surrounding shape data acquired by the laser range finder 37. 1In
the traveling control, a difference in self-position estimation
from a recognized self-position is received as a correction
value, and traveling of the automated guided vehicle 30 is
controlled along a traveling route from the self-position
reflecting the correction value to a target position. In the
loading/unloading control, by raising and lowering the lifting
platform 32, loading on the automated guided vehicle 30 and
unloading from the automated guided vehicle 30 are performed.
[0041] The communication part 39 is an appliance configured
to perform wireless communication with the outside of the
automated guided vehicle 30. The communication part 39
communicates with the system controller 40 via the access point
50. The communication part 39 may include a wireless LAN
antenna, for example. In the automated guided vehicle 30, the
electric cylinder 33, the driving wheels 34, the motors 35, the
driven wheels 36, the laser range finders 37, the transport
vehicle controller 38, and the communication part 39 are covered

and protected by the cover 31 (refer to FIG. 6).
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[0042] As illustrated in FIG. 9, the automated guided
vehicle 30 as described above gets under the lower part of the
cart 10 (between the cart 10 and the floor F) while raising the
lifting platform 32 in this state to place the cart 10 on the
lifting platform 32 to be lifted up. The automated guided
vehicle 30 travels in a state of 1lifting up the cart 10 from
below by the lifting platform 32 (state in which the casters 14
are separated from the floor F), and the cart 10 is transported
accordingly. On the other hand, by lowering the lifting platform
32 on which the cart 10 is placed, the automated guided vehicle
30 causes the cart 10 to be grounded on the floor F and takes
down the cart 10 from the lifting platform 32.

[0043] Returning to FIG. 1, the system controller 40
collectively controls the transport system 1. The system
controller 40 is a computer including a CPU, a ROM, and a RAM.
The system controller 40 can be configured, for example, as
software such that a computer program stored in the ROM is
loaded into the RAM to be executed by the CPU. The system
controller 40 may be configured as hardware such as an
electronic circuit. The system controller 40 may be configured
with a single device or a plurality of devices. In the case of
being configured with a plurality of devices, they are connected
via a communication network such as the Internet or an intranet
to logically construct a single system controller 40.

[0044] The system controller 40 generates a transport
command for causing the automated guided vehicle 30 to transport
the cart 10 based on an input (transport request) from a host
controller (not illustrated) or the operation terminal 60. The
system controller 40 is installed in a server room, for example.
The transport command includes a traveling route along which the
automated guided vehicle 30 travels. Transport patterns of the
transport command include normal transport, circuit transport,
and composite transport.

[0045] The normal transport is transport of loading the cart
10 on the automated guided vehicle 30 at the station 20 as a

transport source, and unloading the cart 10 from the automated
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guided vehicle 30 at the station 20 as a transport destination.
The circuit transport is transport of loading the cart 10 on the
automated guided vehicle 30 at the station 20 as a transport
source, going around the stations 20 while the cart 10 is loaded
thereon, and returning to the station 20 as a transport source
thereafter. In the circuit transport, the transport source
agrees with the transport destination. The composite transport
is transport of loading the cart 10 on the automated guided
vehicle 30 at the station 20 as a transport source in a first
department, moving to a second department, unloading the cart 10
at the station 20 as a transport destination in the second
department, loading the cart 10 on the automated guided vehicle
30 at the other station 20 in the second department, returning
to the first department, and unloading the cart 10 at the
station 20 as a transport destination in the first department.
In the composite transport, after loading is performed on the
automated guided vehicle 30 in the second department, the cart
10 may be unloaded at the station 20 as a transport destination
in a department other than the first department and the second
department.

[00406] The system controller 40 selects optimum one of the
automated guided vehicles 30 using a plurality of conditions,
and assigns the transport command to the selected automated
guided vehicle 30. The conditions for selecting the automated
guided vehicle 30 include, for example, the fact that a residual
amount of a battery of the automated guided wvehicle 30 is equal
to or larger than a predetermined value, the fact that a
distance from the station 20 as a transport source is the
shortest, the fact that the automated guided vehicle 30 is not
currently transporting the other cart 10, and the like.

[0047] The access point 50 is a relay appliance configured
to perform wireless communication between the system controller
40 and the automated guided vehicle 30, and wireless
communication between the system controller 40 and the operation
terminal 60. For example, a frequency band of 2.4 GHz or 5 GHz

is used by the access point 50. The access point 50 is connected
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in a wired manner to the system controller 40 via a cable CB.
The number of the access points 50 installed in the transport
system 1 is not particularly limited. The access point 50 is
disposed on an overhead surface or a wall surface.

[0048] The operation terminal 60 is a terminal configured to
receive an input from an operator. The operation terminal 60
includes a touch panel. Via the operation terminal 60, the cart
10 as a transport target is input, the station 20 as a transport
source is input, and the station 20 as a transport destination
is input, for example. The operation terminal 60 is installed
for each department. As the operation terminal 60, a portable
terminal such as a tablet terminal is used.

[0049] In the transport system 1 according to the present
embodiment, the automated guided vehicle 30 has a total length
of a vehicle body shorter than a dimension in the longitudinal
direction of the cart 10 in plan view, and a vehicle body width
shorter than a dimension in the lateral direction of the cart 10
in plan view. In other words, a size in the longitudinal
direction of the automated guided vehicle 30 is smaller than a
size in the longitudinal direction of the cart 10, and a size in
the lateral direction of the automated guided vehicle 30 is
smaller than a size in the lateral direction of the cart 10. By
controlling driving of each of the pair of motors 35 by the
transport vehicle controller 38, the automated guided wvehicle 30
performs a first traveling direction change operation, a second
traveling direction change operation, an entry operation, and a
coming-out operation.

[0050] The first traveling direction change operation is an
operation of changing the traveling direction so that the
traveling direction is in parallel with the longitudinal
direction of the cart 10 in a state in which the automated
guided vehicle 30 gets under the lower part of the cart 10. The
second traveling direction change operation is an operation of
changing the traveling direction so that the traveling direction
is in parallel with the lateral direction of the cart 10 in a

state in which the automated guided vehicle 30 gets under the
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lower part of the cart 10. In the first traveling direction
change operation and the second traveling direction change
operation, for example, control is performed by the transport
vehicle controller 38 so that directions of rotational driving
of the pair of motors 35 are caused to be opposite to each
other, and the pair of driving wheels 34 is rotated at a
constant speed in rotational directions opposite to each other.
Due to this, a spin turn is performed such that the automated
guided vehicle 30 is pivoted at the present place without
forward movement and backward movement.

[0051] In the spin turn, for example, the automated guided
vehicle 30 may be pivoted by 90°. In the spin turn, for example,
a positional relation between a reflector (not illustrated)
disposed on the cart 10 and the automated guided vehicle 30 may
be grasped based on a detection result of the laser range finder
37, and the automated guided vehicle 30 may be pivoted by an
angle with which the traveling direction becomes in parallel
with the longitudinal direction or the lateral direction of the
cart 10 based on the positional relation.

[0052] The entry operation is an operation in which the
automated guided vehicle 30 enters the lower part of the cart 10
from one side or the other side in the lateral direction of the
cart 10 to get under the lower part of the cart 10. In other
words, the entry operation is an operation in which the
automated guided vehicle 30 enters the lower part of the cart 10
from a long side of the cart 10 to get under the lower part of
the cart 10. The coming-out operation is an operation in which
the automated guided vehicle 30 getting under the lower part of
the cart 10 comes out from one side or the other side in the
lateral direction of the lower part of the cart 10. In other
words, the coming-out operation is an operation in which the
automated guided vehicle 30 getting under the lower part of the
cart 10 comes out from the long side of the lower part of the
cart 10 to the outside of the lower part of the cart 10.

[0053] In the transport system 1 according to the present

embodiment, in a case in which the transport command is assigned
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to the automated guided vehicle 30 and an obstacle B is present
around the station 20 as a transport source of the transport
command, the automated guided vehicle 30 performs an operation
described below at the time of carrying out the cart 10 from the
station 20. Herein, the station 20 as a transport source has a
configuration in which one side and the other side in the
longitudinal direction of the station 20 are blocked by
obstacles B, and the automated guided vehicle 30 cannot enter
from the longitudinal direction. Whether the obstacle B is
present around the station 20 can be determined, for example,
based on information about each station 20 stored in advance in
the system controller 40 (the same applies to the following
description).

[0054] First, as illustrated in FIG. 10(a), driving of each
of the pair of motors 35 is controlled by the transport vehicle
controller 38, and the automated guided vehicle 30 travels from
a predetermined traveling route 2 toward the station 20.
Thereafter, as illustrated in FIG. 10(b), driving of each of the
pair of motors 35 is controlled by the transport vehicle
controller 38, and the automated guided vehicle 30 performs the
entry operation to enter the lower part of the cart 10 disposed
at the station 20.

[0055] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to raise the
lifting platform 32, and the automated guided vehicle 30 places
the cart 10 on the lifting platform 32 to 1lift it up. Due to
this, the automated guided vehicle 30 is connected to the cart
10. At this point, the longitudinal direction of the cart 10 is
orthogonal to the longitudinal direction (traveling direction)
of the automated guided wvehicle 30, and a front end and a rear
end of the automated guided vehicle 30 protrude from the cart 10
in plan view. Thereafter, as illustrated in FIG. 11l(a), driving
of each of the pair of motors 35 is controlled by the transport
vehicle controller 38, the automated guided wvehicle 30 travels
along the lateral direction of the station 20 together with the

lifted cart 10 to be separated from the station 20, and comes
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out from the station 20 to the predetermined traveling route 2.
[0056] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to lower the
lifting platform 32, and the automated guided vehicle 30 takes
down the cart 10 from the lifting platform 32 to the floor F.
Due to this, the automated guided vehicle 30 is disconnected
from the cart 10. Thereafter, as illustrated in FIG. 11 (b),
driving of each of the pair of motors 35 is controlled by the
transport vehicle controller 38, and the automated guided
vehicle 30 performs the first traveling direction change
operation. Due to this, the automated guided wvehicle 30 performs
a spin turn in a state in which the automated guided wvehicle 30
is getting under the lower part of the cart 10, and the
traveling direction is changed to be in parallel with the
longitudinal direction of the cart 10 (first traveling direction
change step). At this point, as illustrated in FIG. 12(a), the
automated guided vehicle 30 is encompassed (completely hidden)
by the cart 10 in plan view.

[0057] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to raise the
lifting platform 32, and the automated guided wvehicle 30 places
the cart 10 on the lifting platform 32 to 1lift it up. Due to
this, the automated guided vehicle 30 is connected to the cart
10 again. As illustrated in FIG. 12 (b), driving of each of the
pair of motors 35 is then controlled by the transport vehicle
controller 38, and the automated guided vehicle 30 travels
toward the transport destination along the predetermined
traveling route 2 together with the connected cart 10.

[0058] In the transport system 1 according to the present
embodiment, in a case in which the transport command is assigned
to the automated guided vehicle 30 and the obstacle B is not
present around the station 20 as a transport source of the
transport command, the automated guided vehicle 30 performs an
operation described below at the time of carrying out the cart
10 from the station 20. Herein, the station 20 as a transport

source has a configuration in which one side and the other side
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in the longitudinal direction of the station 20 are not blocked,
and the automated guided vehicle 30 can enter from the
longitudinal direction.

[0059] First, as illustrated in FIG. 13(a), driving of each
of the pair of motors 35 is controlled by the transport vehicle
controller 38, and the automated guided vehicle 30 travels
toward the station 20. Thereafter, as illustrated in FIG. 13(b),
driving of each of the pair of motors 35 is controlled by the
transport vehicle controller 38, and the automated guided
vehicle 30 performs the entry operation to enter the lower part
of the cart 10 disposed at the station 20.

[0060] Subsequently, as illustrated in FIG. 13(c), driving
of each of the pair of motors 35 is controlled by the transport
vehicle controller 38, and the automated guided vehicle 30
performs the first traveling direction change operation. Due to
this, the automated guided vehicle 30 performs a spin turn in a
state in which the automated guided vehicle 30 is getting under
the lower part of the cart 10, and the traveling direction is
changed to be in parallel with the longitudinal direction of the
cart 10 (first traveling direction change step). At this point,
as illustrated in FIG. 14 (a), the automated guided vehicle 30 is
encompassed by the cart 10 in plan view.

[0061] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to raise the
lifting platform 32, and the automated guided vehicle 30 places
the cart 10 on the lifting platform 32 to 1lift it up. Due to
this, the automated guided vehicle 30 is connected to the cart
10. Thereafter, as illustrated in FIG. 14 (b), driving of each of
the pair of motors 35 is controlled by the transport vehicle
controller 38, and the automated guided wvehicle 30 travels in
the longitudinal direction of the station 20 together with the
connected cart 10 to come out from the station 20. Driving of
each of the pair of motors 35 is then controlled by the
transport vehicle controller 38, and the automated guided
vehicle 30 travels toward the transport destination together

with the connected cart 10. Thereafter, the cart 10 and the
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automated guided vehicle 30 travel while smoothly changing
orientations thereof along the predetermined traveling route 2.
[0062] In the transport system 1 according to the present
embodiment, in a case in which the transport command is assigned
to the automated guided wvehicle 30 and the obstacle B is present
around the station 20 as a transport destination of the
transport command, the automated guided vehicle 30 performs an
operation described below at the time of carrying the cart 10
into the station 20. Herein, the station 20 as a transport
source has a configuration in which one side and the other side
in the longitudinal direction of the station 20 are blocked by
the obstacles B, and the automated guided wvehicle 30 cannot
enter from the longitudinal direction.

[0063] First, as illustrated in FIG. 15(a), the automated
guided vehicle 30 travels along the predetermined traveling
route 2 together with the cart 10 connected to the automated
guided vehicle 30, and stops at a position close to the station
20 as illustrated in FIG. 15(b). At this point, the cart 10 is
transported so that the longitudinal direction thereof is in
parallel with the traveling direction. A stop position of the
automated guided vehicle 30 is not particularly limited, but is
a position where a line connecting the center of the station 20
with the center of the cart 10 is orthogonal to the
predetermined traveling route 2.

[0064] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to lower the
lifting platform 32, and the automated guided vehicle 30 takes
down the cart 10 from the lifting platform 32 to the floor F.
Due to this, the automated guided vehicle 30 is disconnected
from the cart 10. Thereafter, as illustrated in FIG. lo6(a),
driving of each of the pair of motors 35 is controlled by the
transport vehicle controller 38, and the automated guided
vehicle 30 performs the second traveling direction change
operation. Due to this, as illustrated in FIG. 16(b), the
automated guided vehicle 30 performs a spin turn in a state in

which the automated guided vehicle 30 is getting under the lower
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part of the cart 10, and the traveling direction is changed to
be in parallel with the lateral direction of the cart 10 (second
traveling direction change step). At this point, the front end
and the rear end of the automated guided vehicle 30 protrude
from the cart 10 in plan view.

[0065] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to raise the
lifting platform 32, and the automated guided vehicle 30 places
the cart 10 on the lifting platform 32 to 1lift it up. Due to
this, the automated guided vehicle 30 is connected to the cart
10 again. Thereafter, as illustrated in FIG. 17 (a), driving of
each of the pair of motors 35 is controlled by the transport
vehicle controller 38, and the automated guided vehicle 30
travels toward the station 20 along the lateral direction of the
station 20 together with the connected cart 10 to enter the
station 20.

[0066] Subsequently, driving of the electric cylinder 33 is
controlled by the transport vehicle controller 38 to lower the
lifting platform 32, and the automated guided wvehicle 30 takes
down the cart 10 from the lifting platform 32 to the floor F in
the station 20. Due to this, the automated guided vehicle 30 is
disconnected from the cart 10, and the cart 10 is completely
carried into the station 20. Subsequently, as illustrated in
FIG. 17(b), driving of each of the pair of motors 35 is
controlled by the transport vehicle controller 38, and the
automated guided vehicle 30 performs the coming-out operation to
come out from the lower side of the cart 10 and the station 20.
Thereafter, for example, another command is assigned to the
automated guided vehicle 30 by the system controller 40.

[0067] In the transport system 1 according to the present
embodiment, in a case in which the transport command is assigned
to the automated guided vehicle 30 and the obstacle B is not
present around the station 20 as a transport destination of the
transport command, the automated guided vehicle 30 performs an
operation described below at the time of carrying out the cart

10 from the station 20. Herein, the station 20 as a transport
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destination has a configuration in which one side and the other
side in the longitudinal direction of the station 20 are not
blocked, and the automated guided wvehicle 30 can enter from the
longitudinal direction.

[0068] First, as illustrated in FIG. 18(a), driving of each
of the pair of motors 35 is controlled by the transport vehicle
controller 38, and the automated guided vehicle 30 travels from
the predetermined traveling route 2 toward the station 20 while
smoothly changing the orientation thereof together with the cart
10 connected to the automated guided vehicle 30 to enter the
station 20 in parallel therewith as illustrated in FIG. 18 (b).
Thereafter, driving of the electric cylinder 33 is controlled by
the transport vehicle controller 38 to lower the lifting
platform 32, and the automated guided vehicle 30 takes down the
cart 10 from the lifting platform 32 to the floor F. Due to
this, the automated guided vehicle 30 is disconnected from the
cart 10.

[0069] Subsequently, as illustrated in FIG. 18 (c), driving
of each of the pair of motors 35 is controlled by the transport
vehicle controller 38, and the automated guided vehicle 30
performs the second traveling direction change operation. Due to
this, as illustrated in FIG. 19(a), the automated guided wvehicle
30 performs a spin turn in a state in which the automated guided
vehicle 30 is getting under the lower part of the cart 10, and
the traveling direction is changed to be in parallel with the
lateral direction of the cart 10 (second traveling direction
change step). Subsequently, as illustrated in FIG. 19(b),
driving of each of the pair of motors 35 is controlled by the
transport vehicle controller 38, and the automated guided
vehicle 30 performs the coming-out operation to come out from
the lower side of the cart 10 and the station 20. Thereafter,
for example, another command is assigned to the automated guided
vehicle 30 by the system controller 40.

[0070] As described above, in the transport system 1, the
longitudinal direction of the cart 10 transported by the

automated guided vehicle 30 can be caused to be in parallel with
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the traveling direction by the first traveling direction change
operation. Thus, for example, even in the case of the automated
guided vehicle 30 traveling in a narrow passage, a length of the
cart 10 in a width direction of the passage can be reduced. As a
result, the automated guided wvehicle 30 that is transporting the
cart 10 can be prevented from hindering traffic.

[0071] In the transport system 1, the automated guided
vehicle 30 performs the entry operation of entering the lower
part of the cart 10 from one side or the other side in the
lateral direction. Due to this, the automated guided vehicle 30
can smoothly enter the lower part of the cart 10.

[0072] In the transport system 1, in the case of carrying
out the cart 10 from the station 20 around which the obstacle B
is not present, the automated guided vehicle 30 performs the
entry operation of entering the lower part of the cart 10
disposed at the station 20, performs the first traveling
direction change operation, makes connection with the cart 10 by
raising the lifting platform 32 and placing the cart 10 on the
lifting platform 32, and comes out from the station 20 together
with the cart 10. In this case, in the transport system 1, while
the longitudinal direction of the cart 10 transported by the
automated guided vehicle 30 is caused to be in parallel with the
traveling direction, the cart 10 can be easily carried out from
the station 20 around which no obstacle is present.

[0073] In the transport system 1, in the case of carrying
out the cart 10 from the station 20 around which the obstacle B
is present, the automated guided vehicle 30 performs the entry
operation of entering the lower part of the cart 10 disposed at
the station 20, makes connection with the cart 10 by raising the
lifting platform 32 and placing the cart 10 on the lifting
platform 32, comes out from the station 20 together with the
cart 10, disconnects the cart 10 by lowering the lifting
platform 32 and taking down the cart 10 from the lifting
platform 32, performs the first traveling direction change
operation, and makes connection with the cart 10 by raising the

lifting platform 32 and placing the cart 10 on the lifting
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platform 32. In this case, in the transport system 1, at the
time of carrying out the cart 10 from the station 20, the
automated guided vehicle 30 can change a holding manner for the
transported cart 10. While the longitudinal direction of the
cart 10 transported by the automated guided vehicle 30 is caused
to be in parallel with the traveling direction, the cart 10 can
be easily carried out from the station 20 around which the
obstacle B is present. The station 20 is not limited to a
station in which one side or the other side in the longitudinal
direction is opened, so that a degree of freedom of a
disposition place of the station 20 can be enhanced.

[0074] In the transport system 1, the automated guided
vehicle 30 performs the second traveling direction change
operation of changing the traveling direction of the automated
guided vehicle 30 so that the traveling direction of the
automated guided vehicle 30 is in parallel with the lateral
direction of the cart 10 in a state of under the lower part of
the cart 10. Due to this, the automated guided vehicle 30 can
easily carry the cart 10 into the station 20 of various aspects
by using the second traveling direction change operation.

[0075] In the transport system 1, the automated guided
vehicle 30 performs the coming-out operation of coming out from
one side or the other side in the lateral direction of the lower
part of the cart 10. Due to this, the automated guided vehicle
30 can smoothly come out from the lower part of the cart 10.
[0076] In the transport system 1, in the case of the
automated guided vehicle 30 connected to the cart 10 by placing
the cart 10 on the lifting platform 32 so that the traveling
direction of the automated guided vehicle 30 is in parallel with
the longitudinal direction of the cart 10, such an automated
guided vehicle 30 carries the cart 10 into the station 20 around
which the obstacle B is not present, the automated guided
vehicle 30 enters the station 20 together with the cart 10,
disconnects the cart 10 by lowering the lifting platform 32 and
taking down the cart 10 from the lifting platform 32, performs

the second traveling direction change operation, and performs
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the coming-out operation to come out from the station 20. 1In
this case, in the transport system 1, while the longitudinal
direction of the cart 10 transported by the automated guided
vehicle 30 is caused to be in parallel with the traveling
direction, the cart 10 can be easily carried into the station 20
around which the obstacle B is not present.

[0077] In the transport system 1, in the case of the
automated guided vehicle 30 connected to the cart 10 by placing
the cart 10 on the lifting platform 32 so that the traveling
direction of the automated guided vehicle 30 is in parallel with
the longitudinal direction of the cart 10, such an automated
guided vehicle 30 carries the cart 10 into the station 20 around
which the obstacle B is present, the automated guided vehicle 30
may disconnect the cart 10 by lowering the lifting platform 32
and taking down the cart 10 from the lifting platform 32,
perform the second traveling direction change operation, make
connection with the cart 10 by raising the lifting platform 32
and placing the cart 10 on the lifting platform 32, enter the
station 20 together with the cart 10, disconnect the cart 10 by
lowering the lifting platform 32 and taking down the cart 10
from the lifting platform 32, and perform the coming-out
operation to come out from the station 20. In this case, in the
transport system 1, at the time of carrying the cart 10 into the
station 20, the automated guided vehicle 30 can change a holding
manner for the transported cart 10. While the longitudinal
direction of the cart 10 transported by the automated guided
vehicle 30 is caused to be in parallel with the traveling
direction, the cart 10 can be easily carried into the station 20
around which the obstacle B is present. The station 20 is not
limited to a station in which one side or the other side in the
lateral direction is opened, so that a degree of freedom of a
disposition place of the station 20 can be enhanced.

[0078] In the first traveling direction change operation,
the transport system 1 performs a spin turn of pivoting the
automated guided vehicle 30 at the present place. In this case,

the traveling direction of the automated guided wvehicle 30 can
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be caused to be in parallel with the longitudinal direction of
the cart 10 by using the spin turn. In the second traveling
direction change operation, the transport system 1 performs a
spin turn of pivoting the automated guided vehicle 30 at the
present place. In this case, the traveling direction of the
automated guided vehicle 30 can be caused to be in parallel with
the lateral direction of the cart 10 by using the spin turn. 1In
the transport system 1, the transported object is the cart 10.
The effect described above can be exhibited in the transport
system 1 in which the cart 10 is transported by the automated
guided vehicle 30.

[0079] The automated guided vehicle 30 can cause the
longitudinal direction of the transported cart 10 to be in
parallel with the traveling direction by the first traveling
direction change operation. Thus, for example, even in the case
of the automated guided vehicle 30 traveling in a narrow
passage, a length of the cart 10 in a width direction of the
passage can be reduced. As a result, the automated guided
vehicle 30 that is transporting the cart 10 can be prevented
from hindering traffic.

[0080] In the method for controlling the automated guided
vehicle 30, the longitudinal direction of the cart 10
transported by the automated guided vehicle 30 can be caused to
be in parallel with the traveling direction at the first
traveling direction change step. Thus, for example, even in the
case of the automated guided vehicle 30 traveling in a narrow
passage, a length of the cart 10 in a width direction of the
passage can be reduced. As a result, the automated guided
vehicle 30 that is transporting the cart 10 can be prevented
from hindering traffic.

[0081] In a state in which the cart 10 is placed on the
lifting platform 32 of the automated guided vehicle 30, in the
case of the locating pins 32a of the automated guided wvehicle 30
being engaged with the recessed parts 11lx of the cart 10, the
automated guided vehicle 30 and the cart 10 can be positioned

and sliding in the lateral direction can be suppressed. The
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locating pins 32a and the recessed parts 1llx are disposed at
symmetric positions in a forward and backward direction and a
left and right direction (90° rotationally symmetric positions),
so that they can be engaged with each other all times in the
case of the automated guided vehicle 30 being oriented in any of
the forward and backward direction and the left and right
direction of the cart 10.

[0082] Although the embodiment has been described above, an
aspect of the present invention is not limited to the
embodiment, and various modifications may be made within the
scope not departing from the gist of the invention.

[0083] In the embodiment described above, the first
traveling direction change operation is performed on the
predetermined traveling route 2, but the embodiment is not
limited thereto. The first traveling direction change operation
may be performed during a period from when the automated guided
vehicle 30 enters the station 20 from the predetermined
traveling route 2 until the automated guided vehicle 30 returns
to the predetermined traveling route 2 from the station 20. For
example, the automated guided vehicle 30 may perform the first
traveling direction change operation at a position between the
station 20 and the predetermined traveling route 2, and return
to the predetermined traveling route 2 together with the
connected cart 10 to travel along the predetermined traveling
route 2 toward the transport destination thereafter. In this
case, after the automated guided vehicle 30 enters the station
20 and returns to the predetermined traveling route 2, the first
traveling direction change operation has been already performed
and the longitudinal direction of the cart 10 is in parallel
with the traveling direction, so that the automated guided
vehicle 30 can be securely prevented from hindering traffic on
the predetermined traveling route 2.

[0084] In the embodiment described above, the cart 10 is
provided as the transported object. However, the transported
object is not particularly limited, and may be various objects.

In the embodiment described above, the transport system 1 is
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applied to automatic transportation of the cart 10 among the
departments D, but a field to which an aspect of the present
invention is applied is not particularly limited. An aspect of
the present invention can be applied to various fields.
[0085] The materials and shapes of the respective
configurations in the embodiment and the modifications above are
not limited to those described above, and various materials and
shapes can be used. Each configuration in the embodiment or the
modifications above may be optionally applied to each
configuration in other embodiments or modifications. Some of the
respective configurations in the embodiment or the modifications
above may be omitted as appropriate within the scope not
departing from the gist of an aspect of the present invention.
[0086] The following describes structural elements of an
aspect of the present invention.
<Invention 1>

A transport system including:

a transported object having a long shape in plan view;

a station at which the transported object is disposed; and

an automated guided vehicle including a lifting platform on
which the transported object is placed, the automated guided
vehicle being configured to self-travel along a predetermined
traveling route, wherein

the automated guided vehicle

has a total length of a vehicle body shorter than a
dimension in a longitudinal direction of the transported object
in plan view, and a vehicle body width shorter than a dimension
in a lateral direction of the transported object in plan view,
and
performs a first traveling direction change operation

of changing a traveling direction of the automated guided
vehicle so that the traveling direction of the automated guided
vehicle is in parallel with the longitudinal direction of the
transported object in a state of under a lower part of the
transported object.

<Invention 2>
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The transport system according to Invention 1, wherein the
first traveling direction change operation is performed during a
period from when the automated guided vehicle enters the station
from the predetermined traveling route until the automated
guided vehicle returns to the predetermined traveling route from
the station.
<Invention 3>

The transport system according to Invention 1 or 2, wherein
the automated guided vehicle performs an entry operation of
entering the lower part of the transported object from one side
or the other side in the lateral direction.
<Invention 4>

The transport system according to Invention 3, wherein, in
the case of carrying out the transported object from the
station, the automated guided vehicle

performs the entry operation of entering the lower part of
the transported object disposed at the station,

performs the first traveling direction change operation,

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform, and

comes out from the station together with the transported
object.
<Invention 5>

The transport system according to Invention 3, wherein, in
the case of carrying out the transported object from the
station, the automated guided vehicle

performs the entry operation of entering the lower part of
the transported object disposed at the station,

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform,

comes out from the station together with the transported
object,

disconnects the transported object by lowering the lifting

platform and taking down the transported object from the lifting
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platform,

performs the first traveling direction change operation,
and

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform.
<Invention 6>

The transport system according to any one of Inventions 1
to 5, wherein a spin turn is performed to pivot the automated
guided vehicle at a present place in the first traveling
direction change operation.
<Invention 7>

The transport system according to any one of Inventions 1
to 6, wherein the automated guided vehicle performs a second
traveling direction change operation of changing the traveling
direction of the automated guided vehicle so that the traveling
direction of the automated guided vehicle is in parallel with
the lateral direction of the transported object in a state of
getting under the lower part of the transported object.
<Invention 8>

The transport system according to Invention 7, wherein the
automated guided vehicle performs a coming-out operation of
coming out from one side or the other side in the lateral
direction of the lower part of the transported object.
<Invention 9>

The transport system according to Invention 8, wherein, in
the case of the automated guided vehicle connected to the
transported object by placing the transported object on the
lifting platform so that the traveling direction of the
automated guided vehicle is in parallel with the longitudinal
direction of the transported object, the automated guided
vehicle carries the transported object into the station, and the
automated guided vehicle

enters the station together with the transported object,

disconnects the transported object by lowering the lifting

platform and taking down the transported object from the lifting
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platform,

performs the second traveling direction change operation,
and

performs the coming-out operation to come out from the
station.
<Invention 10>

The transport system according to Invention 8, wherein, in
the case of the automated guided vehicle connected to the
transported object by placing the transported object on the
lifting platform so that the traveling direction of the
automated guided vehicle is in parallel with the longitudinal
direction of the transported object, the automated guided
vehicle carries the transported object into the station, and the
automated guided vehicle

disconnects the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform,

performs the second traveling direction change operation,

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform,

enters the station together with the transported object,

disconnects the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform, and

performs the coming-out operation to come out from the
station.
<Invention 11>

The transport system according to any one of Inventions 7
to 10, wherein a spin turn is performed to pivot the automated
guided vehicle at a present place in the second traveling
direction change operation.
<Invention 12>

The transport system according to any one of Inventions 1
to 11, wherein the transported object is a cart configured to

carry articles.
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<Invention 13>

An automated guided wvehicle including a lifting platform on
which a transported object having a long shape in plan view is
placed, the automated guided vehicle being configured to self-
travel along a predetermined traveling route, wherein

the automated guided vehicle

has a total length of a vehicle body shorter than a
dimension in a longitudinal direction of the transported object
in plan view, and a vehicle body width shorter than a dimension
in a lateral direction of the transported object in plan view,
and
performs a first traveling direction change operation

of changing a traveling direction of the automated guided
vehicle so that the traveling direction of the automated guided
vehicle is in parallel with the longitudinal direction of the
transported object in a state of under a lower part of the
transported object.
<Invention 14>

A method for controlling an operation of an automated
guided vehicle including a lifting platform on which a
transported object having a long shape in plan view is placed,
the automated guided vehicle being configured to self-travel
along a predetermined traveling route, wherein

the automated guided vehicle has a total length of a
vehicle body shorter than a dimension in a longitudinal
direction of the transported object in plan view, and a vehicle
body width shorter than a dimension in a lateral direction of
the transported object in plan view, and

the method includes a first traveling direction change step
of changing a traveling direction of the automated guided
vehicle so that the traveling direction of the automated guided
vehicle is in parallel with the longitudinal direction of the
transported object in a state in which the automated guided
vehicle is under a lower part of the transported object.
Reference Signs List

[0087] 1 ... TRANSPORT SYSTEM
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CLAIMS

[Claim 1] A trafnsport system comprising:

a transported object having a long shape in plan view;

a station at which the transported object is disposed; and

an automated guided vehicle including a lifting platform on
which the transported object is placed, the automated guided
vehicle being configured to self-travel along a predetermined
traveling route, wherein

the automated guided vehicle

has a total length of a vehicle body shorter than a
dimension in a longitudinal direction of the transported object
in plan view, and a vehicle body width shorter than a dimension
in a lateral direction of the transported object in plan view,
and
performs a first traveling direction change operation

of changing a traveling direction of the automated guided
vehicle so that the traveling direction of the automated guided
vehicle is in parallel with the longitudinal direction of the
transported object in a state of under a lower part of the
transported object.
[Claim 2] The transport system according to claim 1, wherein
the first traveling direction change operation is performed
during a period from when the automated guided vehicle enters
the station from the predetermined traveling route until the
automated guided vehicle returns to the predetermined traveling
route from the station.
[Claim 3] The transport system according to claim 1 or 2,
wherein the automated guided vehicle performs an entry operation
of entering the lower part of the transported object from one
side or the other side in the lateral direction.
[Claim 4] The transport system according to claim 3, wherein,
in the case of carrying out the transported object from the
station, the automated guided vehicle

performs the entry operation of entering the lower part of
the transported object disposed at the station,

performs the first traveling direction change operation,
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makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform, and

comes out from the station together with the transported
object.
[Claim 5] The transport system according to claim 3, wherein,
in the case of carrying out the transported object from the
station, the automated guided vehicle

performs the entry operation of entering the lower part of
the transported object disposed at the station,

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform,

comes out from the station together with the transported
object,

disconnects the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform,

performs the first traveling direction change operation,
and

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform.
[Claim 6] The transport system according to claim 1 or 2,
wherein a spin turn is performed to pivot the automated guided
vehicle at a present place in the first traveling direction
change operation.
[Claim 7] The transport system according to claim 1 or 2,
wherein the automated guided vehicle performs a second traveling
direction change operation of changing the traveling direction
of the automated guided vehicle so that the traveling direction
of the automated guided vehicle is in parallel with the lateral
direction of the transported object in a state of getting under
the lower part of the transported object.
[Claim 8] The transport system according to claim 7, wherein

the automated guided vehicle performs a coming-out operation of
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coming out from one side or the other side in the lateral
direction of the lower part of the transported object.
[Claim 9] The transport system according to claim 8, wherein,
in the case of the automated guided vehicle connected to the
transported object by placing the transported object on the
lifting platform so that the traveling direction of the
automated guided vehicle is in parallel with the longitudinal
direction of the transported object, the automated guided
vehicle carries the transported object into the station, and the
automated guided vehicle

enters the station together with the transported object,

disconnects the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform,

performs the second traveling direction change operation,

and

performs the coming-out operation to come out from the
station.
[Claim 10] The transport system according to claim 8, wherein,

in the case of the automated guided vehicle connected to the
transported object by placing the transported object on the
lifting platform so that the traveling direction of the
automated guided vehicle is in parallel with the longitudinal
direction of the transported object, the automated guided
vehicle carries the transported object into the station, and the
automated guided vehicle

disconnects the transported object by lowering the lifting
platform and taking down the transported object from the lifting
platform,

performs the second traveling direction change operation,

makes connection with the transported object by raising the
lifting platform and placing the transported object on the
lifting platform,

enters the station together with the transported object,

disconnects the transported object by lowering the lifting

platform and taking down the transported object from the lifting
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platform, and

performs the coming-out operation to come out from the
station.
[Claim 11] The transport system according to claim 7, wherein a
spin turn is performed to pivot the automated guided vehicle at
a present place in the second traveling direction change
operation.
[Claim 12] The transport system according to claim 1 or 2,
wherein the transported object is a cart configured to carry
articles.
[Claim 13] An automated guided vehicle comprising a lifting
platform on which a transported object having a long shape in
plan view is placed, the automated guided vehicle being
configured to self-travel along a predetermined traveling route,
wherein

the automated guided vehicle

has a total length of a vehicle body shorter than a
dimension in a longitudinal direction of the transported object
in plan view, and a vehicle body width shorter than a dimension
in a lateral direction of the transported object in plan view,
and
performs a first traveling direction change operation

of changing a traveling direction of the automated guided
vehicle so that the traveling direction of the automated guided
vehicle is in parallel with the longitudinal direction of the
transported object in a state of under a lower part of the
transported object.
[Claim 14] A method for controlling an operation of an automated
guided vehicle including a lifting platform on which a
transported object having a long shape in plan view is placed,
the automated guided vehicle being configured to self-travel
along a predetermined traveling route, wherein

the automated guided vehicle has a total length of a
vehicle body shorter than a dimension in a longitudinal
direction of the transported object in plan view, and a vehicle

body width shorter than a dimension in a lateral direction of
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the transported object in plan view, and

the method comprises a first traveling direction change
step of changing a traveling direction of the automated guided
vehicle so that the traveling direction of the automated guided
vehicle is in parallel with the longitudinal direction of the
transported object in a state in which the automated guided

vehicle is under a lower part of the transported object.
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