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[DESCRIPTION]

[TITLE OF INVENTION]

REMOTE OPERATION DEVICE AND REMOTE OPERATION SYSTEM
[Technical Field]

[0001]

The present disclosure relates to a remote operation device and a remote
operation system.

Priority is claimed on Japanese Patent Application No. 2019-080394, filed April
19, 2019, the content of which is incorporated herein by reference.

[Background Art]
[0002]

In the following Patent Document 1, a method of controlling an unmanned
transport vehicle that automatically transports a container is disclosed. In the above
control method, because a crane performs work of loading the container to the unmanned
transport vehicle and unloading the container from the unmanned transport vehicle, the
unmanned transport vehicle is moved to a work position.

[Citation List]
[Patent Document]
[0003]

[Patent Document 1]

Japanese Unexamined Patent Application, First Publication No. 2017-228198
[Summary of Invention]

[Technical Problem]
[0004]

However, the accuracy of alignment of an unmanned transport vehicle with
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respect to a work position may be poor according to characteristics of the unmanned
transport vehicle.
[0005]

The present disclosure has been made in view of such circumstances and an
objective of the present disclosure is to provide a remote operation device and a remote
operation system capable of improving the accuracy of alignment of an unmanned
transport vehicle with respect to a work position.

[Solution to Problem]

According to an aspect of a remote operation device of the present disclosure,
there is provided a remote operation device for remotely operating a transport vehicle,
the remote operation device including: a first operation unit; and a control unit
configured to wirelessly transmit a command signal for causing the transport vehicle to
travel a prescribed distance to the transport vehicle every time the first operation unit is
operated.

[0007]

Also, in the aspect of the remote operation device of the present disclosure, the
first operation unit may include: a forward movement operation unit; and a backward
movement operation unit. The control unit may wirelessly transmit a first command
signal for causing the transport vehicle to move a first distance forward to the transport
vehicle every time the forward movement operation unit is operated, and may wirelessly
transmit a second command signal for causing the transport vehicle to move a second
distance backward to the transport vehicle every time the backward movement operation
unit is operated.

[0008]
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Also, in the aspect of the remote operation device of the present disclosure, the
remote operation device may further include: a second operation unit configured to be
able to adjust at least one of the first distance and the second distance.

[0009]

According to an aspect of a remote operation system of the present disclosure,
there is provided a remote operation system including: a remote operation device
configured to remotely operate a transport vehicle; and a control device mounted in the
transport vehicle and configured to control traveling of the transport vehicle according to
wireless communication with the remote operation device. The remote operation device
includes: a first operation unit; and a control unit configured to wirelessly transmit a
command signal for causing the transport vehicle to travel a prescribed distance to the
transport vehicle every time the first operation unit is operated. When the command
signal has been received from the remote operation device according to the wireless
communication, the control device causes the transport vehicle to be stopped by
operating a brake of the transport vehicle when a prescribed time period has elapsed after
an accelerator of the transport vehicle was operated by a prescribed amount.

[0010]

Also, in the aspect of the remote operation system of the present disclosure, the
remote operation device may further include: a second operation unit configured to adjust
the prescribed distance. The control unit may wirelessly transmit an operation signal
based on an operation on the second operation unit to the control device. When the
operation signal has been received from the remote operation device according to the
wireless communication, the control device may adjust at least one of the prescribed
amount and the prescribed time period in accordance with the operation signal.

[0011]
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Also, in the aspect of the remote operation system of the present disclosure, the
remote operation system may further include: a measurement device configured to
measure a weight of a transport target object that is transported by the transport vehicle.
The control device may receive information about the weight measured by the
measurement device according to communication and adjust at least one of the
prescribed amount and the prescribed time period on the basis of the weight that has been
received.

[Effects of Invention]
[0012]

As described above, according to the present disclosure, it is possible to improve
the accuracy of alignment of an unmanned transport vehicle with respect to a work
position.

[Brief Description of Drawings]
[0013]

FIG. 1 is a diagram showing an example of a schematic configuration of a
remote operation system A according to the present embodiment.

FIG. 2 is a schematic configuration diagram of a transport vehicle 1 according to
the present embodiment.

FIG. 3 is a front view of a remote operation device 2 according to the present
embodiment.

FIG. 4 is a main control block diagram of the remote operation device 2
according to the present embodiment.

FIG. 5 is a diagram showing an example of a schematic configuration diagram
of a control device 3 according to the present embodiment.

FIG. 6 is a diagram for describing an alignment process for the transport vehicle
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1 according to the present embodiment.

FIG. 7 is a diagram showing a modified example of the remote operation device
2 according to the present embodiment.

FIG. 8 is a diagram showing a modified example of the remote operation system
A according to the present embodiment.

[Description of Embodiments]
[0014]

Hereinafter, a remote operation device and a remote operation system including
the remote operation device according to the present embodiment will be described with
reference to the drawings.

[0015]

FIG. 1 is a diagram showing an example of a schematic configuration of a
remote operation system A according to the present embodiment.

The remote operation system A aligns an unmanned transport vehicle 1 with a
prescribed target position Hw or a position equivalent to the target position Hy. Also, in
the following description, a process of aligning a position of the transport vehicle 1 with
the prescribed target position Hwm or the position equivalent to the target position Hm by
causing the transport vehicle 1 to travel autonomously is simply referred to as “alignment
of the transport vehicle 1.”

[0016]

The transport vehicle 1 is a vehicle that transports a transport target object to a
target location. In the present embodiment, a case in which the transport vehicle 1 is a
semi-trailer that transports the container P to a target location in a container yard such as
a bay or an inland area will be described. However, the present disclosure is not limited

thereto. For example, the transport vehicle 1 may be a full trailer or a construction
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vehicle that transports materials for use in dam body construction and embankment
construction.
[0017]

As shown in FIG. 2, the transport vehicle 1 includes a trailer head 11 (also
referred to as a tractor) and a chassis (also referred to as a trailer) 12.

[0018]

The chassis 12 is connected to the trailer head 11.  The trailer head 11 travels in
a state in which the chassis 12 is connected.

[0019]

A container P is loaded to the chassis 12. The chassis 12 is towed by the trailer
head 11 in a state in which the container P has been loaded.

In this way, in the transport vehicle 1 according to the present embodiment, the
trailer head 11 and the chassis 12 are connected and the trailer head 11 travels with the
container P loaded to the chassis 12. Thereby, the container P can be transported.
[0020]

Here, the target position Hy according to the present embodiment may be any
position where the transport vehicle 1 is stopped. The target position Hw is, for
example, a designated stop position of the transport vehicle 1 when a crane L performs
work of loading the container P to the chassis of the transport vehicle 1 that transports the
container P and unloading the container P from the chassis of the transport vehicle 1 that
transports the container P.

The crane L lifts the container P and loads the container P to the chassis 12 of
the transport vehicle 1 stopped at the target position Hwm (see FIG. 1). The crane L of
the present embodiment is a gantry crane or a transfer crane. For example, a hanger

device (i.e., a spreader) including a hanger for gripping the container P is attached to a
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lower end of a rope hanging from a trolley (that is not shown) of the crane L. The crane
L lifts the container P in a state in which metal fittings provided at four corners of the
container P are gripped and fixed by the hanger to load and unload the container P.
[0021]

The remote operation system A according to the present embodiment will be
described with reference back to FIG. 1.

The remote operation system A includes a remote operation device 2, a control
device 3, and an indicator light 4.

[0022]

The remote operation device 2 is a so-called remote controller that can remotely
operate the transport vehicle 1 and is operated by a user when the transport vehicle 1 is
aligned. The remote operation device 2 is connected to the control device 3 according
to wireless communication. Here, for example, the above user is an operator O of the
crane .. The operator O is a person who operates the crane L while standing by in a
cabin of the crane .. However, the user is not limited to the operator O of the crane L.
The user may be a person other than the operator O as long as the person is in charge of
aligning the transport vehicle 1.

When the operator O operates the crane L to perform the work of loading and
unloading the container P, alignment of the transport vehicle 1 is performed by operating
the remote operation device 2.

The remote operation device 2 transmits a command signal based on an
operation on the remote operation device 2 to the control device 3. Thereby, the remote
operation device 2 can remotely finely adjust the position of the transport vehicle 1 in a
traveling direction.

Also, the remote operation device 2 may be installed in the driver’s cabin or may
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be a portable information terminal. Also, the remote operation device 2 may be a
smartphone or a tablet terminal.
[0023]

FIG. 3 is a front view of the remote operation device 2 according to the present
embodiment. As shown in FIG. 3, a first operation unit 2a and a completion operation
unit 2b are provided on a front surface of the remote operation device 2.

The first operation unit 2a is an operation unit that is operated by the user when
the position of the transport vehicle 1 is finely adjusted.

The completion operation unit 2b is an operation unit that is operated by the user
when an alignment processing mode (i.e., a fine position adjustment mode) of the
transport vehicle 1 in the control device 3 is allowed to end. For example, the
completion operation unit 2b is a push button switch.

[0024]

The first operation unit 2a includes a forward movement operation unit 21 and a
backward movement operation unit 22.

The forward movement operation unit 21 is an operation unit that is operated by
the user when the transport vehicle 1 moves a first distance D1 forward. For example,
the forward movement operation unit 21 is a push button switch.

The backward movement operation unit 22 is an operation unit that is operated
by the user when the transport vehicle 1 moves a second distance D2 backward. Also,
the first distance D1 may be the same as or different from the second distance D2. For
example, the backward movement operation unit 22 is a push button switch.

[0025]
FIG. 4 is a main control block diagram of the remote operation device 2

according to the present embodiment.
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As shown in FIG. 4, the remote operation device 2 includes a first operation unit
2a (i.e., a forward movement operation unit 21 and backward movement operation unit
22), a completion operation unit 2b, a wireless communication unit 23, a control unit 24,
and a storage unit 25.

[0026]

The wireless communication unit 23 transmits a command signal by wirelessly
communicating with the control device 3.

[0027]

The control unit 24 wirelessly transmits one command signal for causing the
transport vehicle 1 to travel a prescribed distance to the transport vehicle 1 via the
wireless communication unit 23 every time the first operation unit 2a is operated (for
example, a pressing operation).

Specifically, the control unit 24 wirelessly transmits a first command signal for
causing the transport vehicle 1 to move the first distance D1 forward to the transport
vehicle 1 via the wireless communication unit 23 every time the forward movement
operation unit 21 is operated (for example, a pressing operation). The control unit 24
wirelessly transmits a second command signal for causing the transport vehicle 1 to move
the second distance D2 backward to the transport vehicle 1 via the wireless
communication unit 23 every time the backward movement operation unit 22 is operated.
[0028]

The control unit 24 wirelessly transmits a completion signal to the transport
vehicle 1 when the completion operation unit 2b is operated (for example, a pressing
operation).

[0029]

The control unit 24 may include a microprocessor such as a central processing
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unit (CPU) or a micro processing unit (MPU), a microcontroller such as a micro control
unit (MCU), or the like.

The storage unit 25 is a non-volatile memory and various types of information
are stored in the storage unit 25.

[0030]

The control device 3 is mounted in the transport vehicle 1 (i.e., the trailer head
11) and controls the traveling of the transport vehicle 1 according to wireless
communication with the remote operation device 2.

The control device 3 has a fine position adjustment mode. In the fine position
adjustment mode, the alignment of the transport vehicle 1 is executed according to a
command signal from the remote operation device 2. In the fine position adjustment
mode, when one command signal has been received from the control unit 24 of the
remote operation device 2 according to wireless communication, the control device 3
causes the transport vehicle 1 to be stopped by operating a brake BR of the transport
vehicle 1 when a prescribed time period AT has elapsed after the accelerator AC of the
transport vehicle 1 has been operated by a prescribed amount AP (see FIG. 5).  Also, the
prescribed amount AP is equal to or larger than an operation amount (for example, a
depression amount) of the accelerator AC that allows the transport vehicle 1 to start
traveling.

[0031]

The display of the indicator light 4 is controlled by the control device 3 and the
indicator light 4 is turned on and indicated in the fine position adjustment mode.
[0032]

Hereinafter, an example of the schematic configuration of the control device 3

according to the present embodiment will be described with reference to FIG. 5. FIG. 5
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is a diagram showing an example of a schematic configuration diagram of the control
device 3 according to the present embodiment.

The control device 3 includes an actuator 31 and a control unit 32.

[0033]

When a control signal output from the control unit 32 is acquired, the actuator
31 operates the accelerator AC of the trailer head 11 by the prescribed amount AP.
Thereby, the transport vehicle 1 starts traveling in a forward direction or a backward
direction. Also, when a stop signal output from the control unit 32 is acquired, the
actuator 31 operates the brake BR of the trailer head 11 to stop the traveling of the
transport vehicle 1 in the forward direction or the backward direction.

[0034]

The control unit 32 has a function of wirelessly communicating with the
wireless communication unit 23 of the remote operation device 2.  When an alignment
process for the transport vehicle 1 is executed, the control unit 32 transitions to the fine
position adjustment mode, and maintains the fine position adjustment mode until the
completion signal is received from the remote operation device 2. That is, when the
alignment process for the transport vehicle 1 is executed, the control unit 32 transitions
from the normal mode, which is a mode different from the fine position adjustment mode,
to the fine position adjustment mode, and transitions from the fine position adjustment
mode to the normal mode when the completion signal is received. Here, the normal
mode is, for example, a mode in which automated driving of the transport vehicle 1 is
executed (hereinafter referred to as an “automated driving mode™).

The control unit 32 causes the indicator light 4 to be indicated in the fine
position adjustment mode all the time.

[0035]
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When the first command signal is received from the remote operation device 2,
the control unit 32 controls a shift lever so that the shift lever is in a D range, outputs a
control signal to the actuator 31, and outputs a stop signal to the actuator 31 when the
prescribed time period AT has elapsed after the control signal was output. Thereby, the
transport vehicle 1 travels the first distance D1 forward. Therefore, when the operator
O presses the forward movement operation unit 21 three times, in a state in which the
shift lever is controlled so that the shift lever is in the D range, the control unit 32 iterates
a process (i.€., the alignment process) of outputting the control signal to the actuator 31
and outputting the stop signal to the actuator 31 when the prescribed time period AT has
elapsed after the control signal was output three times. As a result, the transport vehicle
1 moves a distance of (First Distance D1 x 3) forward.
[0036]

When the second command signal is received from the remote operation device
2, the control unit 32 controls the shift lever so that the shift lever is in an R range,
outputs the control signal to the actuator 31, and outputs the stop signal to the actuator 31
when the prescribed time period AT has elapsed after the control signal was output.
Thereby, the transport vehicle 1 travels the second distance D2 backward. Therefore,
when the operator O presses the backward movement operation unit 22 three times, in a
state in which the shift lever is controlled so that the shift lever is in the R range, the
control unit 32 iterates a process of outputting the control signal to the actuator 31 and
outputting the stop signal to the actuator 31 when the prescribed time period AT has
elapsed after the control signal was output three times. As a result, the transport vehicle
1 moves a distance of (Second Distance D2 x 3) backward.

The control unit 32 may include a microprocessor such as a CPU or an MPU, a

microcontroller such as an MCU, or the like.
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[0037]

Also, the control device 3 of the present embodiment has a function of operating
the shift lever. For example, the control device 3 may have an actuator for operating the
shift lever (hereinafter referred to as a “shift actuator”). In this case, the control unit 32
controls the shift lever so that the shift lever is in the D range or the R range by
controlling the shift actuator. However, the control device 3 is not limited to the above.
It is sufficient for the control device 3 to have a function of switching between the
forward movement and the backward movement of the transport vehicle 1. The control
device 3 may electrically switch between the forward movement and the backward
movement of the transport vehicle 1 according to CAN communication.

[0038]

The storage unit 33 is a non-volatile memory and various types of information
are stored in the storage unit 33. For example, the storage unit 33 stores information
about the prescribed amount AP and the prescribed time period AT.

[0039]

Next, the alignment process for the transport vehicle 1 in the remote operation
system A will be described with reference to FIG. 6.

[0040]

When the loading/unloading work of the crane L for the transport vehicle 1 is
performed, the control device 3 causes the transport vehicle 1 to move to a stop position
HT1 near the crane L in the automated driving mode. When the transport vehicle 1 is
moved to the stop position H1, the control device 3 causes the transport vehicle 1 to stop,
and transitions to the fine position adjustment mode. The control device 3 causes the
indicator light 4 to be turned on and indicated. Here, for example, the stop position H1

is a range between a white line 100 and a white line 101 and is not particularly limited as
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long as it is in the vicinity of the crane L. However, a traveling direction of the
transport vehicle 1 may be a traveling direction of the crane L.
[0041]

After the stopping of the transport vehicle 1 is visually confirmed with the
indicator light 4, the operator O presses the forward movement operation unit 21 or the
backward movement operation unit 22 so that the transport vehicle 1 is aligned with the
target position Hu. For example, when the operator O presses the forward movement
operation unit 21 once, the remote operation device 2 wirelessly transmits one first
command signal to the control device 3.  When the one first command signal is received,
the control device 3 controls the shift so that the shift is in the D range, operates the
accelerator AC by the prescribed amount AP, and operates the brake BR when the
prescribed time period AT has elapsed from the operation. Thereby, the transport
vehicle 1 travels the first distance D1 forward. On the other hand, when the operator O
presses the backward movement operation unit 22 once, the remote operation device 2
wirelessly transmits one second command signal to the control device 3.  When the one
second command signal is received, the control device 3 controls the shift so that the
shift is in the R range, operates the accelerator AC by the prescribed amount AP, and
operates the brake BR with, for example, a maximum value of the operation amount by
which the brake BR can be operated, when the prescribed time period AT has elapsed
from the operation. Thereby, the transport vehicle 1 travels the second distance D2
backward.

[0042]

The operator O moves the transport vehicle 1 to the target position Hm by

operating the forward movement operation unit 21 or the backward movement operation

unit 22 one or more times while visually confirming the target position Hm and the
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position of the transport vehicle 1. When the operator O can visually confirm that the
transport vehicle 1 has reached the target position Hy, the loading/unloading work of the
crane L is executed. When the loading/unloading work has been completed, the
operator O presses the completion operation unit 2b.  When the completion operation
unit 2b is pressed, the remote operation device 2 wirelessly transmits the completion
signal to the control device 3. When the completion signal has been received, the
control device 3 transitions from the fine position adjustment mode to the automated
driving mode, turns off the indicator light 4, and resumes autonomous driving along a
prescribed traveling path.

[0043]

Although embodiments of the present disclosure have been described above
with reference to the drawings, specific configurations are not limited to the
embodiments, and other designs and the like may also be included without departing
from the scope of the present disclosure.

[0044]

(Modified Example 1) Although the above-described control device 3 transitions
to the fine position adjustment mode in response to stopping of the transport vehicle 1 at
the stop position H1, the present disclosure is not limited thereto. That is, the control
device 3 is not particularly limited with respect to a timing of transition to the fine
position adjustment mode. For example, in the normal mode, the control device 3 may
transition to the fine position adjustment mode at a timing when the command signal has
been initially received.

[0045]
(Modified Example 2) As shown in FIG. 7, the above-described remote

operation device 2 may further include a second operation unit 30 configured to be able
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to adjust at least one of the first distance D1 and the second distance D2. For example,
when the second operation unit 30 is operated, the remote operation device 2 wirelessly
transmits an operation signal based on the operation to the control device 3. For
example, when the first distance D1 is shortened, the operator O performs a first
operation on the second operation unit 30. When the first operation is detected on the
second operation unit 30, the remote operation device 2 (i.e., the control unit 24)
wirelessly transmits the first operation signal based on the first operation to the control
device 3.  On the other hand, when the first distance D1 is lengthened, the operator O
performs a second operation on the second operation unit 30. When the second
operation is detected on the second operation unit 30, the remote operation device 2 (the
control unit 24) wirelessly transmits a second operation signal based on the second
operation to the control device 3.

[0046]

When the operation signal has been received from the remote operation device 2
according to wireless communication, the control device 3 adjusts a value of at least one
of the prescribed amount AP and the prescribed time period AT in accordance with the
operation signal.

For example, when the first operation signal has been received from the remote
operation device 2 according to wireless communication, the control device 3 sets a value
of at least one of the prescribed amount AP and the prescribed time period AT to become
smaller by a prescribed value. For example, when the second operation signal has been
received from the remote operation device 2 according to wireless communication, the
control device 3 sets a value of at least one of the prescribed amount AP and the
prescribed time period AT to become larger by a prescribed value.

[0047]
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(Modified Example 3) The remote operation device 2 may be a touch panel. In
that case, the operation on the first operation unit 2a is a touch operation or a swipe
operation. For example, in a case that the remote operation device 2 is a touch panel,
when the transport vehicle 1 is allowed to move the first distance D1 forward, the
operator O may perform the swipe operation on a screen of the remote operation device 2
in a first direction (hereinafter as to a “first swipe operation”). The above first swipe
operation corresponds to an operation on the forward movement operation unit 21.
Therefore, when the first swipe operation is detected, the control unit 24 wirelessly
transmits the first command signal to the control device 3. That is, the control unit 24
wirelessly transmits the first command signal to the control device 3 every time the first
swipe operation is performed.

On the other hand, when the transport vehicle 1 is allowed to move the second
distance D2 backward, the operator O may perform a swipe operation on the screen (i.e.,
the first operation unit) of the remote operation device 2 in a second direction different
from the first direction (hereinafter referred to as a “second swipe operation™). The
above second swipe operation corresponds to an operation on the backward movement
operation unit 22. Therefore, when the second swipe operation is detected, the control
unit 24 wirelessly transmits the second command signal to the control device 3. That is,
the control unit 24 wirelessly transmits the second command signal to the control device
3 every time the second swipe operation is performed.

[0048]

(Modified Example 4) As shown in FIG. 8, the above-described remote
operation system A may further include a measurement device 200 configured to measure
a weight of the container P of a transport target object that is transported by the transport

vehicle 1. The measurement device 200 may be provided on the crane L.
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[0049]

For example, when the crane L lifts the container P and loads the container P to
the chassis 12 of the transport vehicle 1, the measurement device 200 measures the
weight (hereinafter referred to as a “container weight””) Wc of the container P when the
crane L has lifted the container P. For example, the measurement device 200 may
measure the container weight Wc on the basis of a load applied to the four corners of the
hanger. The measurement device 200 wirelessly transmits the measured container
weight We to the control device 3.

[0050]

The control device 3 (i.e., the control unit 32) may receive information about the
container weight measured by the measurement device 200 directly from the
measurement device 200 or via an external device. The control unit 32 may adjust at
least one of the prescribed amount AP and the prescribed time period AT on the basis of
the received container weight. For example, the control unit 32 may perform
adjustment so that the prescribed amount AP increases, or may perform adjustment so
that the prescribed time period AT increases, as the received container weight increases.
Thereby, the first distance D1 and the second distance D2 can be kept constant for each
alignment process regardless of the container weight.

[0051]

Although the measurement device 200 measures the weight of the container P
when the container P has been lifted by the crane L, the present disclosure is not limited
thereto. That is, it is sufficient for the measurement device 200 to measure the weight
of the container P that is transported by the transport vehicle 1, and a measurement
method is not particularly limited. For example, the measurement device 200 may be a

large platform scale and may be provided on a prescribed ground surface of a container
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yard (for example, the ground at a starting point). Further, for example, the
measurement device 200 may be provided on the chassis 12 and may measure the weight
of the container P when the container P has been loaded to the chassis 12. In this case,
the measurement device 200 may transmit the container weight Wc to the control device
3 by wire.

[0052]

(Modified Example 5) Although the remote operation system A includes a
measurement device 200 for measuring the container weight in the above-described
Modified Example 4, the present disclosure is not limited thereto. The remote operation
system A may not include the measurement device 200. For example, the control
device 3 (i.e., the control unit 32) may receive information about the container weight
from an external device (such as a container management system of a container terminal).
Normally, because a shipper declares the container weight in advance, the external device
stores the information about the container weight obtained by the above declaration.
Also, the alignment process using the container weight is similar to that of Modified
Example 4.

[0053]

(Modified Example 6) Although the operator O executes the loading/unloading
work of the crane L after executing the alignment of the transport vehicle 1 in the above
embodiment, the present embodiment is not limited thereto. For example, unless the
hanger device of the transfer crane L is lowered to a prescribed position, the operator O
of the transfer crane L may not be able to visually confirm from the position of the
operator O that the position of the transport vehicle 1 has reached the target position Hwm.
Thus, when the transport vehicle 1 has moved to the stop position H1 near the crane L,

the operator O may first lower the hanger device of the transfer crane L to a prescribed



10

15

20

25

20

position. The operator O may execute the alignment of the transport vehicle 1 by
pressing the forward movement operation unit 21 or the backward movement operation
unit 22 after lowering the hanger device to a prescribed position. Therefore, it is
sufficient for the loading/unloading work of the crane L of the present embodiment to
include the work of gripping the container P with the hanger device and loading the
container P to the chassis 12 and the work of gripping the container P loaded to the
chassis 12 with the hanger device and moving the container P to a prescribed position.
Thus, the work of lowering the hanger device to grip the container P with the hanger
device may not be included in the loading/unloading work of the present embodiment.

Also, the lowering process of lowering the hanger device to a prescribed
position may be executed by a manual operation of the operator O or may be
automatically executed. For example, in executing the alignment of the transport
vehicle 1, the control device 3 stops the transport vehicle 1 when the transport vehicle 1
is moved to the stop position H1, and transitions to the fine position adjustment mode.
The control device 3 may cause the indicator light 4 to be turned on and indicated to
notify a control device of the crane L (hereinafter referred to as a “crane control device”)
that the indicator light 4 has been turned on. When the notification is received, the
crane control device may automatically perform a lowering process of lowering the
hanger device to a prescribed position.

Also, the control device 3 may transition to the fine position adjustment mode in
response to the lowering of the hanger device to a prescribed position. For example, the
control device 3 provides a notification to the crane control device when the transport
vehicle 1 is moved to the stop position Hl.  When the notification is received, the crane
control device executes the lowering process. When the lowering process is completed,

the crane control device notifies the control device 3 that the lowering process has been
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completed. When the control device 3 receives a notification indicating that the
lowering process has been completed from the crane control device, the control device 3
transitions to the fine position adjustment mode.

[0054]

As described above, the remote operation device 2 of the present embodiment
includes the first operation unit and the remote operation device 2 wirelessly transmits a
command signal for causing the transport vehicle 1 to travel a prescribed distance to the
transport vehicle 1 every time the first operation unit is operated.

[0055]

According to the above configuration, the user (for example, the operator O) can
finely adjust the position of the transport vehicle 1 by operating the first operation unit.
Therefore, the accuracy of alignment of the transport vehicle 1 with respect to the
working position (for example, the target position Hw) can be improved. Also, relative
positioning during loading/unloading between the manned crane L and the transport
vehicle 1 of the automated driving is enabled.

[0056]

All or a part of the above-described control unit 24 or 32 may be configured to
be implemented in a computer. In this case, the above-described computer may include
a processor such as a CPU or a GPU and a computer-readable recording medium. All
or some functions of the control unit 24 or 32 may be implemented by recording a
program for implementing the functions in a computer on a computer-readable recording
medium and causing the above-described processor to read and execute the program
recorded on the recording medium. Also, the “computer-readable recording medium”
refers to a flexible disk, a magneto-optical disc, a read-only memory (ROM), a portable

medium such as a compact disc (CD)-ROM, or a storage device such as a hard disk
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embedded in the computer system. Further, the “computer-readable recording medium”
may include a computer-readable recording medium for dynamically retaining the
program for a short time period as a communication line when the program is transmitted
via a network such as the Internet or a communication circuit such as a telephone circuit,
and a computer-readable recording medium for retaining the program for a given time
period as in a volatile memory inside a computer system including a server and a client
when the program is transmitted. Also, the above-described program may be a program
for implementing some of the above-described functions. Further, the above-described
program may be a program capable of implementing the above-described function in
combination with a program already recorded on the computer system or may be a
program implemented using a programmable logic device such as a field programmable
gate array (i.e., FPGA).

[Industrial Applicability]

[0057]

By applying the remote operation device and the remote operation system of the
present disclosure to the relevant field, it is possible to improve the accuracy of
alignment of an unmanned transport vehicle with respect to a work position.

[Reference Signs List]
[0058]

A Remote operation system

1 Transport vehicle

2 Remote operation device

2a First operation unit

3 Control device

4 Indicator light



23

24 Control unit

21 Forward movement operation unit
22 Backward movement operation unit
30 Second operation unit

200 Measurement device
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[CLAIMS]

[Claim 1]

A remote operation system comprising:

a remote operation device configured to remotely operate a transport vehicle;

a control device mounted in the transport vehicle and configured to control
traveling of the transport vehicle according to wireless communication with the remote
operation device; and

a measurement device configured to measure a weight of a transport target object
that is transported by the transport vehicle,

wherein the remote operation device includes:

a first operation unit; and

a control unit configured to wirelessly transmit a command signal for
causing the transport vehicle to travel a prescribed distance to the transport
vehicle every time the first operation unit is operated,

the control device includes an actuator and a control unit,

when the control unit has received the command signal from the remote
operation device according to the wireless communication and the actuator has acquired
a control signal output from the control unit, the actuator is configured to operate a brake
of the transport vehicle when a prescribed time period has elapsed after the actuator
operates an accelerator of the transport vehicle by a prescribed amount, to stop the
transport vehicle, and

the control device is configured to receive information about the weight
measured by the measurement device according to communication, and adjust at least one
of the prescribed amount and the prescribed time period on the basis of the weight that

has been received.

[Claim 2]
The remote operation system according to claim 1,
wherein the remote operation device further includes:

a second operation unit configured to adjust the prescribed distance,



MCSLLP

25

the control unit is configured to wirelessly transmit an operation signal based on
an operation on the second operation unit to the control device, and

when the operation signal has been received from the remote operation device
according to the wireless communication, the control device is configured to adjust at
least one of the prescribed amount and the prescribed time period in accordance with the

operation signal.





