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(67)  This automatic ship handling system includes a
ship and a communication device, the ship includes an
actuator that has a function of generating a propulsion

force for the ship and a function of generating a turning

moment on the ship, an operation unit that receives an
input operation for activating the actuator, and a ship con-
trol device that activates the actuator on the basis of at
least the input operation received by the operation unit,
the ship control device has a manual ship handling mode
in which the actuator is activated on the basis of the input
operation received by the operation unit, and an auto-
matic ship handling mode in which the actuator is acti-
vated without a need for the operation unit to receive the
inputoperation, and in the automatic ship handling mode,
the ship control device controls a speed of the ship on
the basis of arelative distance between the ship and the
communication device.
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Description
[Technical Field]

[0001] The present invention relates to an automatic
ship handling system, a ship control device, a ship control
method, and a program.

[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2020-101115, filed June 10, 2020, the content
of which is incorporated herein by reference.

[Background Art]

[0003] In the related art, a personal watercraft (PWC)
auto-return system is known (see, for example, Patent
Document 1). The PWC auto-return system described in
Patent Document 1 includes a user device and an auto-
pilot unit disposed within the PWC. The user device in-
cludes an occupant positioning unit, a user interface, and
acommunication unit. In the technology described in Pat-
ent Document 1, when an occupant carrying the user
device leaves the PWC (falls overboard), the PWC re-
ceives a request from the user interface and proceeds
to a position of the user device by automatic ship han-
dling.

[0004] Incidentally, Patent Document 1 does not de-
scribe a speed of the PWC during the automatic ship
handling. During the automatic ship handling, in a case
where the speed of the PWC is not appropriately control-
led, it may cause danger to the occupant carrying the
user device.

[Citation List]
[Patent Document]
[0005] [Patent Document 1]

United States Patent Application,
2018/0335780

Publication No.

[Summary of Invention]
[Technical Problem]

[0006] In view of the problems described above, an
object of the present invention is to provide an automatic
ship handling system, a ship control device, a ship control
method, and a program capable of appropriately control-
ling a speed of a ship in an automatic ship handling mode.

[Solution to Problem]

[0007] Accordingtoan aspect of the presentinvention,
there is provided an automatic ship handling system that
includes a ship and a communication device, wherein
the ship includes an actuator that has a function of gen-
erating a propulsion force for the ship and a function of
generating a turning moment on the ship, an operation
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unit that receives an input operation for activating the
actuator, and a ship control device that activates the ac-
tuator on the basis of at least the input operation received
by the operation unit, wherein the ship control device has
a manual ship handling mode in which the actuator is
activated on the basis of the input operation received by
the operation unit, and an automatic ship handling mode
in which the actuator is activated without a need for the
operation unittoreceive the input operation, and wherein,
in the automatic ship handling mode, the ship control
device controls a speed of the ship on the basis of a
relative distance between the ship and the communica-
tion device.

[0008] According to another aspect of the present in-
vention, there is provided a ship control device including,
in a ship: an actuator that has a function of generating a
propulsion force for the ship and a function of generating
a turning moment on the ship; and an operation unit that
receives an input operation for activating the actuator,
wherein the ship control device has a manual ship han-
dling mode in which the actuator is activated on the basis
of the input operation received by the operation unit, and
an automatic ship handling mode in which the actuator
is activated without a need for the operation unit to re-
ceive the input operation, and wherein, in the automatic
ship handling mode, the ship control device controls a
speed of the ship on the basis of a relative distance be-
tween the ship and a communication device.

[0009] According to still another aspect of the present
invention, there is provided a ship control method for con-
trolling a ship, the ship including an actuator that has a
function of generating a propulsion force for the ship and
a function of generating a turning moment on the ship,
and an operation unit that receives an input operation for
activating the actuator, the method including: a ship con-
trol step of activating the actuator on the basis of at least
the input operation received by the operation unit, where-
in the ship control step includes a manual ship handling
step of activating the actuator on the basis of the input
operation received by the operation unit, and an auto-
matic ship handling step of activating the actuator without
a need for the operation unit to receive the input opera-
tion, and wherein, in the automatic ship handling step, a
speed of the ship is controlled on the basis of a relative
distance between the ship and a communication device.
[0010] According to yet still another aspect of the
present invention, there is provided a program for caus-
ing a computer installed in a ship to execute a ship control
step, the ship including an actuator that has a function
of generating a propulsion force for the ship and a func-
tion of generating a turning moment on the ship, and an
operation unit that receives an input operation for acti-
vating the actuator, the ship control step being a step of
activating the actuator on the basis of at least the input
operation received by the operation unit, wherein the ship
control step includes a manual ship handling step of ac-
tivating the actuator on the basis of the input operation
received by the operation unit, and an automatic ship
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handling step of activating the actuator without a need
for the operation unit to receive the input operation, and
wherein, in the automatic ship handling step, a speed of
the ship is controlled on the basis of a relative distance
between the ship and a communication device.

[Advantageous Effects of Invention]

[0011] Accordingto the presentinvention, itis possible
to provide an automatic ship handling system, a ship con-
trol device, a ship control method, and a program capable
of appropriately controlling a speed of a ship in an auto-
matic ship handling mode.

[Brief Description of Drawings]
[0012]

FIG. 1 is a diagram schematically showing an exam-
ple of an automatic ship handling system according
to a first embodiment.

FIG. 2 is a diagram for explaining an example of a
relationship between a relative distance between a
ship and a communication device and a speed of the
ship in an automatic ship handling mode of the au-
tomatic ship handling system of the first embodi-
ment.

FIG. 3 is a diagram for explaining another example
of the relationship between the relative distance be-
tween the ship and the communication device and
the speed of the ship in the automatic ship handling
mode of the automatic ship handling system of the
first embodiment.

FIG. 4 is a sequence diagram for explaining an ex-
ample of processing executed in the automatic ship
handling system of the first embodiment.

FIG. 5 is a diagram schematically showing an exam-
ple of an automatic ship handling system according
to a second embodiment.

FIG. 6 is a sequence diagram for explaining an ex-
ample of processing executed in the automatic ship
handling system of the second embodiment.

FIG. 7 is a diagram schematically showing an exam-
ple of an automatic ship handling system according
to a sixth embodiment.

FIG. 8 is a sequence diagram for explaining an ex-
ample of processing executed in the automatic ship
handling system of the sixth embodiment.

FIG. 9 is a diagram schematically showing an exam-
ple of an automatic ship handling system according
to a seventh embodiment.

FIG. 10 is a sequence diagram for explaining an ex-
ample of processing executed in the automatic ship
handling system of the seventh embodiment.

FIG. 11 is a diagram schematically showing an ex-
ample of an automatic ship handling system accord-
ing to an eighth embodiment.

FIG. 12 is a sequence diagram for explaining an ex-
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ample of processing executed in the automatic ship
handling system of the eighth embodiment.

[Description of Embodiments]
<First embodiment>

[0013] Hereinafter, a first embodiment of an automatic
ship handling system, a ship control device, a ship control
method, and a program of the present invention will be
described.

[0014] FIG. 1 is a diagram schematically showing an
example of an automatic ship handling system 1 accord-
ing to the first embodiment.

[0015] In the example shown in FIG. 1, the automatic
ship handling system 1 includes a ship 11 and a commu-
nication device 12.

[0016] Theship 11 ofthe firstembodimentis apersonal
watercraft (PWC, a water motorcycle) having the same
functions as a PWC described in FIG. 1 of Japanese
Patent No. 5196649, for example. The ship 11 includes
an actuator 11A, an operation unit 11B, a ship control
device 11C, a trigger generation unit 11D, a ship position
detection unit 11E, a bow azimuth detection unit 11F, a
communication unit 11G, and a relative distance calcu-
lation unit 11H.

[0017] The actuator 11A has a function of generating
a propulsion force for the ship 11 and a function of gen-
erating a turning moment on the ship 11. The actuator
11A includes an engine, a nozzle, a deflector, a trim ac-
tuator, a bucket, a bucket actuator, and the like described
in FIG. 1 of Japanese Unexamined Patent Application,
First Publication No. 2019-171925, for example.

[0018] The operation unit 11B receives an input oper-
ation of a ship operator for activating the actuator 11A.
The operation unit 11B has the same configuration as a
steering handlebar device described in FIG. 1 of Japa-
nese Patent No. 5196649, a steering unit described in
FIG. 1 of Japanese Unexamined Patent Application, First
Publication No. 2019-171925, or the like, for example.
[0019] The ship control device 11C performs control
for activating the actuator 11A on the basis of the input
operation of the ship operator received by the operation
unit 11B. The ship control device 11C has a manual ship
handling mode in which the actuator 11A is activated on
the basis of the input operation of the ship operator re-
ceived by the operation section 11B and an automatic
ship handling mode in which the actuator 11A s activated
without a need for the operation unit 11B to receive the
input operation.

[0020] Thetriggergenerationunit11D generates atrig-
ger for switching a ship handling mode of the ship control
device 11C from the manual ship handling mode to the
automatic ship handling mode. The trigger generation
unit 11D includes an overboard fall detection unit 11D1
and an automatic ship handling start instruction unit
11D2.

[0021] The overboard fall detection unit 11D1 detects
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that an occupant of the ship 11 (for example, the ship
operator, an occupant other than the ship operator, or
the like) has fallen overboard. The overboard fall detec-
tion unit 11D1 of the first embodiment has the same con-
figuration as a lanyard cord and a switch described in
paragraph 0002 of Japanese Patent No. 4205261, for
example. Specifically, one end of the lanyard cord is con-
nected to a person for whom falling overboard is to be
detected (for example, the ship operator, the occupant
other than the ship operator, or the like). The other end
of the lanyard cord is connected to a switch (not shown)
disposed in the ship 11.

[0022] When the personto be detected falls overboard
from the ship 11, the other end of the lanyard cord is
disconnected from the switch, and the switch detects that
the person to be detected has fallen overboard. As a
result, the trigger generation unit 11D generates a trigger,
and the ship control device 11C switches the ship han-
dling mode from the manual ship handling mode to the
automatic ship handling mode.

[0023] The automatic ship handling start instruction
unit 11D2 outputs an automatic ship handling start in-
struction on the basis of an automatic ship handling start
request transmitted from the communication device 12
(the "automatic ship handling start request" will be de-
scribed later).

[0024] When the automatic ship handling start instruc-
tion unit 11D2 outputs the automatic ship handling start
instruction, the ship control device 11C starts control to
activate the actuator 11A (control in the automatic ship
handling mode) without the need for the operation unit
11B to receive the input operation. In the automatic ship
handling mode, the ship control device 11C controls the
actuator 11A on the basis of a relative position between
the ship 11 and the communication device 12 and a bow
azimuth of the ship 11.

[0025] In another example, the trigger generation unit
11D may not include the automatic ship handling start
instruction unit 11D2. In this example, when the over-
board fall detection unit 11D1 detects that the occupant
ofthe ship 11 has fallen overboard, the trigger generation
unit 11D generates a trigger, and the ship control device
11C switches the ship handling mode from the manual
ship handling mode to the automatic ship handling mode
and starts control in the automatic ship handling mode.
[0026] Inthe example showninFIG. 1, the ship position
detection unit 11E detects a position of the ship 11. The
ship position detection unit 11E includes, for example, a
Global Positioning System (GPS) device. The GPS de-
vice calculates the position coordinates of the ship 11 by
receiving signals from a plurality of GPS satellites. The
position of the ship 11 detected by the ship position de-
tection unit 11E is used for the control in the automatic
ship handling mode of the ship control device 11C de-
scribed above.

[0027] The bow azimuth detection unit 11F detects the
bow azimuth of the ship 11. The bow azimuth detection
unit 11F includes, for example, an azimuth sensor. The
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azimuth sensor calculates the bow azimuth of the ship
11 using geomagnetism, for example. The bow azimuth
of the ship 11 detected by the bow azimuth detection unit
11F is used for the control in the automatic ship handling
mode of the ship control device 11C.

[0028] Inanother example, the azimuth sensor may be
adevice (agyrocompass)in which a north pointing device
and a damping device are added to a rapidly rotating
gyroscope to always indicate north.

[0029] Inyetanotherexample, the azimuth sensor may
be a GPS compass that includes a plurality of GPS an-
tennas and calculates a bow azimuth from a relative po-
sitional relationship of the plurality of GPS antennas.
[0030] In the example shown in FIG. 1, the communi-
cation unit 11G communicates with the communication
device 12.

[0031] The communication device 12 is carried by the
person for whom falling overboard is to be detected (the
occupant) described above. The communication device
12 includes a communication device position detection
unit 12A, a communication unit 12B, and an input unit
12C.

[0032] The communication device position detection
unit 12A detects a position of the communication device
12. The communication device position detection unit
12A includes a GPS device, for example. The GPS de-
vice calculates the position coordinates of the communi-
cation device 12 by receiving signals from a plurality of
GPS satellites.

[0033] The input unit 12C receives, for example, an
automatic ship handling start request from the ship op-
erator of the ship 11 (for example, an automatic ship han-
dling start request from the ship operator who has fallen
overboard from the ship 11 while carrying the communi-
cation device 12).

[0034] The communication unit 12B transmits informa-
tion indicating the position of the communication device
12 detected by the communication device position de-
tection unit 12A to the ship 11. The communication unit
11G of the ship 11 receives the information indicating the
position of the communication device 12 transmitted by
the communication unit 12B. The position of the commu-
nication device 12 detected by the communication device
position detection unit 12A is used for the control in the
automatic ship handling mode of the ship control device
11C.

[0035] Further, the communication unit 12B transmits
the automatic ship handling start request received by the
input unit 12C to the ship 11. The communication unit
11G of the ship 11 receives the automatic ship handling
start request transmitted by the communication unit 12B.
As described above, the automatic ship handling start
instruction unit 11D2 of the ship 11 outputs the automatic
ship handling start instruction on the basis of the auto-
matic ship handling start request transmitted from the
communication device 12.

[0036] Inanother example, the communication device
12 may not include the input unit 12C. In this example,
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the communication unit 12B does not transmit the auto-
matic ship handling start request to the ship 11, and the
ship control device 11C starts the control in the automatic
ship handling mode on the basis of the trigger generated
by the trigger generation unit 11D.

[0037] Inthe example shownin FIG. 1, the relative dis-
tance calculation unit 11H calculates a relative distance
between the ship 11 and the communication device 12
on the basis of the position of the communication device
12 detected by the communication device position de-
tection unit 12A and the position of the ship 11 detected
by the ship position detection unit 11E.

[0038] In the automatic ship handling mode, the ship
control device 11C controls the speed of the ship 11 on
the basis of the relative distance between the ship 11
and the communication device 12 calculated by the rel-
ative distance calculation unit 11H. That is, the ship con-
trol device 11C autonomously controls the speed of the
ship 11 in the automatic ship handling mode.

[0039] FIG. 2 is a diagram for explaining an example
of a relationship between the relative distance between
the ship 11 and the communication device 12 and the
speed of the ship 11 in the automatic ship handling mode
of the automatic ship handling system 1 of the first em-
bodiment. Specifically, FIG. 2(A) shows an example of a
moving direction of the ship 11 in the automatic ship han-
dling mode of the automatic ship handling system 1 of
the first embodiment, and FIG. 2(B) shows an example
of a relationship between the relative distance between
the ship 11 and the communication device 12 and the
speed of the ship 11 in the automatic ship handling mode
of the automatic ship handling system 1 of the first em-
bodiment.

[0040] Inthe example showninFIG.2(A), the ship con-
trol device 11C activates the actuator 11A such that the
relative distance between the ship 11 and the communi-
cation device 12 decreases in the automatic ship han-
dling mode. That s, in the automatic ship handling mode,
the ship control device 11C moves the ship 11 such that
the ship 11 approaches the communication device 12.
[0041] In the example shown in FIGS. 2(A) and 2(B),
the ship control device 11C controls the speed of the ship
11 to a smaller value as the relative distance between
the ship 11 and the communication device 12 becomes
smallerin the automatic ship handling mode. Specifically,
the ship control device 11C controls the speed of the ship
11 to zero in a case where the relative distance between
the ship 11 and the communication device 12 is equal to
or less than a threshold value DTH.

[0042] In the example shown in FIG. 2, at a time point
when the relative distance between the ship 11 and the
communication device 12 decreases from a value larger
than the threshold value DTH to the threshold value DTH,
the actuator 11A stops generating a propulsion force for
the ship 11 (for example, an engine stop state, a neutral
state, or the like).

[0043] In another example, at the time point when the
relative distance between the ship 11 and the communi-
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cation device 12 decreases from a value greater than the
threshold value DTH to the threshold value DTH, the ac-
tuator 11A generates a propulsion force for the ship 11
moving away from the communication device 12 (thatis,
makes an inertial force of the ship 11 approaching the
communication device 12 zero), and thus the ship 11
may be stopped at a position where the relative distance
between the ship 11 and the communication device 12
is the threshold value DTH.

[0044] In yet another example, when the speed of the
ship 11 is controlled to zero (that is, when the relative
distance between the ship 11 and the communication
device 12 is equal to or greater than zero and equal to
or less than the threshold value DTH), the actuator 11A
may generate a force for holding the ship 11 at a fixed
point.

[0045] FIG. 3 is a diagram for explaining another ex-
ample of the relationship between the relative distance
between the ship 11 and the communication device 12
and the speed of the ship 11 in the automatic ship han-
dling mode of the automatic ship handling system 1 of
the first embodiment.

[0046] As described above, in the example shown in
FIG. 2(B), the speed of the ship 11 becomes smaller as
the relative distance between the ship 11 and the com-
munication device 12 becomes smaller. In other words,
the speed of the ship 11 becomes larger as the relative
distance between the ship 11 and the communication
device 12becomes larger. Specifically, in the relationship
between the relative distance between the ship 11 and
the communication device 12 and the speed of the ship
11 shown in FIG. 2(B), when the relative distance be-
tween the ship 11 and the communication device 12 in-
creases, the speed of the ship 11 increases linearly.
[0047] In the example shown in FIG. 3, as in the ex-
ample shown in FIG. 2(B), the speed of the ship 11 be-
comes smaller as the relative distance between the ship
11 and the communication device 12 becomes smaller.
In other words, the speed of the ship 11 becomes larger
as the relative distance between the ship 11 and the com-
munication device 12 becomes larger. Specifically, in the
relationship between the relative distance between the
ship 11 and the communication device 12 and the speed
of the ship 11 shown in FIG. 3, when the relative distance
between the ship 11 and the communication device 12
increases, the speed of the ship 11 increases stepwise.
[0048] In the example shown in FIG. 3, as in the ex-
ample shown in FIGS. 2(A) and 2(B), the ship control
device 11C controls the speed of the ship 11 to zero in
a case where the relative distance between the ship 11
and the communication device 12 is equal to or less than
a threshold value DTH.

[0049] FIG. 4 is a sequence diagram for explaining an
example of processing executed in the automatic ship
handling system 1 of the first embodiment.

[0050] In the example shown in FIG. 4, in step S11,
the overboard fall detection unit 11D1 of the ship 11 de-
tects that the occupant of the ship 11 has fallen over-
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board.

[0051] Next, in step S12, the input unit 12C of the com-
munication device 12 receives the automatic ship han-
dling start request from the ship operator who has fallen
overboard from the ship 11 while carrying the communi-
cation device 12.

[0052] Next, in step S13, the communication unit 12B
of the communication device 12 transmits the automatic
ship handling start request received in step S12, and the
communication unit 11G of the ship 11 receives the au-
tomatic ship handling start request.

[0053] Next, in step S14, the automatic ship handling
start instruction unit 11D2 of the ship 11 outputs the au-
tomatic ship handling start instruction on the basis of the
automatic ship handling start request.

[0054] Next, in step S15, the ship control device 11C
of the ship 11 starts control to activate the actuator 11A
(control in the automatic ship handling mode) without the
need for the operation unit 11B to receive the input op-
eration.

[0055] Next, in step S16, the communication device
position detection unit 12A of the communication device
12 detects the position of the communication device 12.
[0056] Next, in step S17, the communication unit 12B
of the communication device 12 transmits the information
indicating the position of the communication unit 12 de-
tected in step S16, and the communication unit 11G of
the ship 11 receives the information.

[0057] Further, in step S18, the ship position detection
unit 11E of the ship 11 detects the position of the ship 11.
[0058] Further, in step S19, the bow azimuth detection
unit 11F of the ship 11 detects the bow azimuth of the
ship 11.

[0059] Next, in step S20, the relative distance calcula-
tion unit 11H of the ship 11 calculates the relative distance
between the ship 11 and the communication device 12
on the basis of the position of the communication device
12 detected in step S16 and the position of the ship 11
detected in step S18.

[0060] Next, in step S21, the ship control device 11C
of the ship 11 controls the speed of the ship 11 on the
basis of the relative distance between the ship 11 and
the communication device 12 calculated in step S20.

<Second embodiment>

[0061] Hereinafter, a second embodiment of an auto-
matic ship handling system, a ship control device, a ship
control method, and a program of the present invention
will be described.

[0062] Anautomatic ship handling system 1 of the sec-
ond embodiment has the same configuration as the au-
tomatic ship handling system 1 of the first embodiment
described above, except for the points which will be de-
scribed later. Therefore, according to the automatic ship
handling system 1 of the second embodiment, the same
effect as that of the automatic ship handling system 1 of
the first embodiment described above can be obtained
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except for the points which will be described later.
[0063] FIG. 5 is a diagram schematically showing an
example of the automatic ship handling system 1 accord-
ing to the second embodiment.

[0064] In the example shown in FIG. 5, the automatic
ship handling system 1 includes a ship 11 and a commu-
nication device 12.

[0065] The ship 11 includes an actuator 11A, an oper-
ation unit 11B, a ship control device 11C, a trigger gen-
eration unit 11D, a ship position detection unit 11E, a
bow azimuth detection unit 11F, a communication unit
11G, and a relative distance detection unit 111.

[0066] The actuator 11A has the same configuration
as the actuator 11A shown in FIG. 1. The operation unit
11B has the same configuration as the operation unit 11B
shown in FIG. 1. The ship control device 11C has the
same configuration as the ship control device 11C shown
in FIG. 1.

[0067] The trigger generation unit 11D has the same
configuration as the trigger generation unit 11D shown
in FIG. 1 and includes an overboard fall detection unit
11D1 and an automatic ship handling start instruction
unit 11D2.

[0068] Inthe example showninFIG.5, the ship position
detection unit 11E has the same configuration as the ship
position detection unit 11E shown in FIG. 1.

[0069] Inanother example, the ship 11 may notinclude
the ship position detection unit 11E.

[0070] Inthe example showninFIG. 5, the bowazimuth
detection unit 11F has the same configuration as the bow
azimuth detection unit 11F shown in FIG. 1.

[0071] Inanother example, the ship 11 may notinclude
the bow azimuth detection unit 11F.

[0072] In the example shown in FIG. 5, the communi-
cation unit 11G has the same configuration as the com-
munication unit 11G shown in FIG. 1.

[0073] The communication device 12 is carried by the
person for whom falling overboard is to be detected (the
occupant) as in the communication device 12 shown in
FIG. 1. The communication device 12 includes a com-
munication device position detection unit 12A, a commu-
nication unit 12B, and an input unit 12C.

[0074] The communication device position detection
unit 12A has the same configuration as the communica-
tion device position detection unit 12A shown in FIG. 1.
The communication unit 12B has the same configuration
as the communication unit 12B shown in FIG. 1. The
input unit 12C has the same configuration as the input
unit 12C shown in FIG. 1.

[0075] Inanother example, the communication device
12 may not have the communication device position de-
tection unit 12A, and the communication unit 12B may
not transmit the information indicating the position of the
communication device 12 to the ship 11.

[0076] Inthe example shown in FIG. 5, the relative dis-
tance detection unit 11l includes, for example, a camera
that captures an image of the communication device 12
and detects a relative distance between the ship 11 and
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the communication device 12 (specifically, estimates the
relative distance between the ship 11 and the communi-
cation device 12 on the basis of the image of the com-
munication device 12).

[0077] In the automatic ship handling mode, the ship
control device 11C controls the speed of the ship 11 on
the basis of the relative distance between the ship 11
and the communication device 12 detected by the relative
distance detection unit 111.

[0078] FIG. 6 is a sequence diagram for explaining an
example of processing executed in the automatic ship
handling system 1 of the second embodiment.

[0079] In the example shown in FIG. 6, in step S31,
the overboard fall detection unit 11D1 of the ship 11 de-
tects that the occupant of the ship 11 has fallen over-
board.

[0080] Next, instep S32, the input unit 12C of the com-
munication device 12 receives the automatic ship han-
dling start request from the ship operator who has fallen
overboard from the ship 11 while carrying the communi-
cation device 12.

[0081] Next, in step S33, the communication unit 12B
of the communication device 12 transmits the automatic
ship handling start request received in step S32, and the
communication unit 11G of the ship 11 receives the au-
tomatic ship handling start request.

[0082] Next, in step S34, the automatic ship handling
start instruction unit 11D2 of the ship 11 outputs the au-
tomatic ship handling start instruction on the basis of the
automatic ship handling start request.

[0083] Next, in step S35, the ship control device 11C
of the ship 11 starts control to activate the actuator 11A
(control in the automatic ship handling mode) without the
need for the operation unit 11B to receive the input op-
eration.

[0084] Next,instep S36,therelative distance detection
unit 111 of the ship 11 detects the relative distance be-
tween the ship 11 and the communication device 12.
[0085] Next, in step S37, the ship control device 11C
of the ship 11 controls the speed of the ship 11 on the
basis of the relative distance between the ship 11 and
the communication device 12 detected in step S36.

<Third embodiment>

[0086] Hereinafter, a third embodiment of an automatic
ship handling system, a ship control device, a ship control
method, and a program of the present invention will be
described.

[0087] Anautomatic ship handling system 1 of the third
embodimenthas the same configuration as the automatic
ship handling system 1 of the second embodiment de-
scribed above, except for the points which will be de-
scribed later. Therefore, according to the automatic ship
handling system 1 of the third embodiment, the same
effect as that of the automatic ship handling system 1 of
the second embodiment described above can be ob-
tained except for the points which will be described later.
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[0088] As described above, in the automatic ship han-
dling system 1 of the second embodiment, the relative
distance detection unit 11l includes, for example, a cam-
era that captures an image of the communication device
12 and detects the relative distance between the ship 11
and the communication device 12.

[0089] On the other hand, in the automatic ship han-
dling system 1 of the third embodiment, the relative dis-
tance detection unit 111 includes, for example, a radar
and detects the relative distance between the ship 11
and the communication device 12 (specifically, meas-
ures the relative distance between the ship 11 and the
communication device 12 on the basis of areflected wave
from the communication device 12).

<Fourth embodiment>

[0090] Hereinafter, a fourth embodiment of an auto-
matic ship handling system, a ship control device, a ship
control method, and a program of the present invention
will be described.

[0091] An automatic ship handling system 1 of the
fourth embodiment has the same configuration as the
automatic ship handling system 1 of the first embodiment
described above, except for the points which will be de-
scribed later. Therefore, according to the automatic ship
handling system 1 of the fourth embodiment, the same
effect as that of the automatic ship handling system 1 of
the first embodiment described above can be obtained
except for the points which will be described later.
[0092] As described above, in the automatic ship han-
dling system 1 of the first embodiment, the overboard fall
detection unit 11D1 of the ship 11 has the same config-
uration as the lanyard cord and the switch described in
paragraph 0002 of Japanese Patent No. 4205261, for
example, and detects that the occupant of the ship 11
(for example, the ship operator, the occupant other than
the ship operator, or the like) has fallen overboard in a
case where the other end of the lanyard cord is come off
from the switch.

[0093] On the other hand, in the automatic ship han-
dling system 1 of the fourth embodiment, the overboard
fall detection unit 11D1 detects that the occupant of the
ship 11 has fallen overboard on the basis of the relative
distance between the ship 11 and the communication
device 12 calculated by the relative distance calculation
unit 11H. Specifically, the overboard fall detection unit
11D1 estimates that the occupant of the ship 11 hasfallen
overboard in a case where the relative distance between
the ship 11 and the communication device 12 calculated
by the relative distance calculation unit 11H becomes
larger than a predetermined threshold value. As a result,
the trigger generation unit 11D generates a trigger, and
the ship control device 11C switches the ship handling
mode from the manual ship handling mode to the auto-
matic ship handling mode. Further, in a case where the
input unit 12C of the communication device 12 receives
the automatic ship handling start request, the ship control
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device 11C controls the speed of the ship 11 on the basis
of the relative distance between the ship 11 and the com-
munication device 12.

<Fifth embodiment>

[0094] Hereinafter, a fifth embodiment of an automatic
ship handling system, a ship control device, a ship control
method, and a program of the present invention will be
described.

[0095] An automatic ship handling system 1 of the fifth
embodimenthas the same configuration as the automatic
ship handling system 1 of the first embodiment described
above, except for the points which will be described later.
Therefore, according to the automatic ship handling sys-
tem 1 of the fifth embodiment, the same effect as that of
the automatic ship handling system 1 of the first embod-
iment described above can be obtained except for the
points which will be described later.

[0096] As described above, the ship 11 of each of the
first to fourth embodiments is a personal watercraft
(PWC, a water motorcycle) having the same functions
as a PWC described in FIG. 1 of Japanese Patent No.
5196649, for example.

[0097] On the other hand, the ship 11 of the fifth em-
bodiment is a ship having the same functions as a ship
described in FIG. 1 of Japanese Patent No. 6198192, for
example.

[0098] The actuator 11A of the ship 11 of the fifth em-
bodiment has a function of generating a propulsion force
for the ship 11 and a function of generating a turning
moment on the ship 11. The actuator 11A includes an
outboard motor, an engine, an actuator, a shift mecha-
nism, and the like described in FIG. 1 of Japanese Patent
No. 6198192, for example.

[0099] The operation unit 11B of the ship 11 of the fifth
embodiment receives an input operation of a ship oper-
ator for activating the actuator 11A. The operation unit
11B has the same configuration as a steering wheel, a
remote control device, an operation lever, and the like
described in FIG. 1 of Japanese Patent No. 6198192, for
example. For example, the operation unit 11B of the ship
11 of the fifth embodiment may include a joystick or the
like.

[0100] Inthe automatic ship handling system 1 of each
of the first to fifth embodiments, even if a person who has
fallen overboard from the ship 11 does not perform an
operation with respect to the operation unit 11B of the
ship 11 or the communication device 12, the speed of
the ship 11 is controlled on the basis of the relative dis-
tance between the ship 11 and the communication device
12.

[0101] Therefore, in the automatic ship handling sys-
tem 1 of each of the first to fifth embodiments, the burden
on the person who has fallen overboard can be reduced
more than in a case where the person who has fallen
overboard is required to perform an operation to control
the speed of the ship 11.
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[0102] Further, in the automatic ship handling system
1 of each of the first to fifth embodiments, since the person
who has fallen overboard is not required to perform an
operation to control the speed of the ship 11, itis possible
to avoid a situation in which the person who has fallen
overboard is in danger due to an operational error of the
person who has fallen overboard.

[0103] Furthermore, in the automatic ship handling
system 1 of each of the first to fifth embodiments, the
speed of the ship 11 is controlled to a smaller value as
the relative distance between the ship 11 and the com-
munication device 12 becomes smaller, and the ship 11
approaches the communication device 12. Therefore, in
the automatic ship handling system 1 of each of the first
to fifth embodiments, it is possible to achieve both safety
and convenience (ease of use of the ship 11) for the
person who has fallen overboard from the ship 11.

<Sixth embodiment>

[0104] Hereinafter, a sixth embodiment of an automat-
ic ship handling system, a ship control device, a ship
control method, and a program of the present invention
will be described.

[0105] Anautomaticship handling system 1 ofthe sixth
embodiment has the same configuration as the automatic
ship handling system 1 of the first embodiment described
above, except for the points which will be described later.
Therefore, according to the automatic ship handling sys-
tem 1 of the sixth embodiment, the same effect as that
of the automatic ship handling system 1 of the first em-
bodiment described above can be obtained except for
the points which will be described later.

[0106] FIG. 7 is a diagram schematically showing an
example of the automatic ship handling system 1 accord-
ing to the sixth embodiment.

[0107] In the example shown in FIG. 7, the automatic
ship handling system 1 includes a ship 11 and a commu-
nication device 12.

[0108] The ship 11 of the sixth embodiment is a PWC
having the same functions as a PWC described in FIG.
1 of Japanese Patent No. 5196649, for example. The
ship 11 includes an actuator 11A having the same con-
figuration as the actuator 11A of the first embodiment,
an operation unit 11B having the same configuration as
the operation unit 11B of the first embodiment, a ship
control device 11C, a trigger generation unit 11D, a ship
position detection unit 11E having the same configuration
as the ship position detection unit 11E of the first embod-
iment, a bow azimuth detection unit 11F having the same
configuration as the bow azimuth detection unit 11F of
the first embodiment, a communication unit 11G having
the same configuration as the communication unit 11G
of the first embodiment, and a relative distance calcula-
tion unit 11H having the same configuration as the rela-
tive distance calculation unit 11H of the firstembodiment.
[0109] The ship control device 11C performs control
for activating the actuator 11A on the basis of the input
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operation of the ship operator received by the operation
unit 11B. The ship control device 11C has a manual ship
handling mode in which the actuator 11A is activated on
the basis of the input operation of the ship operator re-
ceived by the operation section 11B and an automatic
ship handling mode in which the actuator 11A is activated
without a need for the operation unit 11B to receive the
input operation.

[0110] Thetrigger generationunit 11D generates atrig-
ger for switching a ship handling mode of the ship control
device 11C from the manual ship handling mode to the
automatic ship handling mode. The trigger generation
unit 11D includes a disembarkation detection unit 11D3
and an automatic ship handling start instruction unit
11D2.

[0111] The disembarkation detection unit 11D3 de-
tects disembarkation of the occupant of the ship 11. The
disembarkation of the occupant of the ship 11 detected
by the disembarkation detection unit 11D3 includes dis-
embarkation for snorkeling around the ship 11 or the like,
for example. The disembarkation detection unit 11D3 de-
tects the disembarkation of the occupant of the ship 11
by detecting an operation that the occupant of the ship
11 turns on a switch (not shown) or the like, for example.
[0112] When the disembarkation detection unit 11D3
detects the disembarkation of the occupant of the ship
11, the trigger generation unit 11D generates a trigger,
and the ship control device 11C switches the ship han-
dling mode from the manual ship handling mode to the
automatic ship handling mode.

[0113] The automatic ship handling start instruction
unit 11D2 outputs the automatic ship handling start in-
struction on the basis of the automatic ship handling start
request transmitted from the communication device 12.
[0114] When the automatic ship handling start instruc-
tion unit 11D2 outputs the automatic ship handling start
instruction, the ship control device 11C starts control to
activate the actuator 11A (control in the automatic ship
handling mode) without the need for the operation unit
11B to receive the input operation. In the automatic ship
handling mode, the ship control device 11C controls the
actuator 11A on the basis of a relative position between
the ship 11 and the communication device 12 and a bow
azimuth of the ship 11.

[0115] The communication device 12 of the sixth em-
bodiment includes a communication device position de-
tection unit 12A having the same configuration as the
communication device position detection unit 12A of the
first embodiment, a communication unit 12B having the
same configuration as the communication unit 12B of the
first embodiment, and an input unit 12C having the same
configuration as the input unit 12C of the first embodi-
ment.

[0116] The input unit 12C receives, for example, an
automatic ship handling start request from the ship op-
erator of the ship 11 (for example, an automatic ship han-
dling start request from the ship operator who has dis-
embarked from the ship 11 while carrying the communi-
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cation device 12).

[0117] The relative distance calculation unit 11H cal-
culates a relative distance between the ship 11 and the
communication device 12 on the basis of the position of
the communication device 12 detected by the communi-
cation device position detection unit 12A and the position
of the ship 11 detected by the ship position detection unit
11E.

[0118] In the automatic ship handling mode, the ship
control device 11C controls the speed of the ship 11 on
the basis of the relative distance between the ship 11
and the communication device 12 calculated by the rel-
ative distance calculation unit 11H.

[0119] FIG. 8 is a sequence diagram for explaining an
example of processing executed in the automatic ship
handling system 1 of the sixth embodiment.

[0120] In the example shown in FIG. 8, in step S41,
the disembarkation detection unit 11D3 of the ship 11
detects the disembarkation ofthe occupantof the ship 11.
[0121] Next, in step S42, the input unit 12C of the com-
munication device 12 receives the automatic ship han-
dling start request from the ship operator who has dis-
embarked from the ship 11 while carrying the communi-
cation device 12.

[0122] Next, in step S43, the communication unit 12B
of the communication device 12 transmits the automatic
ship handling start request received in step S42, and the
communication unit 11G of the ship 11 receives the au-
tomatic ship handling start request.

[0123] Next, in step S44, the automatic ship handling
start instruction unit 11D2 of the ship 11 outputs the au-
tomatic ship handling start instruction on the basis of the
automatic ship handling start request.

[0124] Next, in step S45, the ship control device 11C
of the ship 11 starts control to activate the actuator 11A
(control in the automatic ship handling mode) without the
need for the operation unit 11B to receive the input op-
eration.

[0125] Next, in step S46, the communication device
position detection unit 12A of the communication device
12 detects the position of the communication device 12.
[0126] Next, in step S47, the communication unit 12B
of the communication device 12 transmits the information
indicating the position of the communication unit 12 de-
tected in step S46, and the communication unit 11G of
the ship 11 receives the information.

[0127] Further, in step S48, the ship position detection
unit 11E of the ship 11 detects the position of the ship 11.

[0128] Further, in step S49, the bow azimuth detection
unit 11F of the ship 11 detects the bow azimuth of the
ship 11.

[0129] Next, in step S50, the relative distance calcula-

tionunit 11H of the ship 11 calculates the relative distance
between the ship 11 and the communication device 12
on the basis of the position of the communication device
12 detected in step S46 and the position of the ship 11
detected in step S48.

[0130] Next, in step S51, the ship control device 11C
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of the ship 11 controls the speed of the ship 11 on the
basis of the relative distance between the ship 11 and
the communication device 12 calculated in step S50.

<Seventh embodiment>

[0131] Hereinafter, a seventh embodiment of an auto-
matic ship handling system, a ship control device, a ship
control method, and a program of the present invention
will be described.

[0132] Anautomatic ship handling system 1 of the sev-
enth embodiment has the same configuration as the au-
tomatic ship handling system 1 of the first embodiment
described above, except for the points which will be de-
scribed later. Therefore, according to the automatic ship
handling system 1 of the seventh embodiment, the same
effect as that of the automatic ship handling system 1 of
the first embodiment described above can be obtained
except for the points which will be described later.
[0133] FIG. 9 is a diagram schematically showing an
example of the automatic ship handling system 1 accord-
ing to the seventh embodiment.

[0134] In the example shown in FIG. 9, the automatic
ship handling system 1 includes a ship 11 and a commu-
nication device 12.

[0135] The ship 11 includes an actuator 11A, an oper-
ation unit 11B, a ship control device 11C, a trigger gen-
eration unit 11D, a ship position detection unit 11E, a
bow azimuth detection unit 11F, and a communication
unit 11G.

[0136] The actuator 11A has the same configuration
as the actuator 11A shown in FIG. 1. The operation unit
11B has the same configuration as the operation unit 11B
shown in FIG. 1. The ship control device 11C has the
same configuration as the ship control device 11C shown
in FIG. 1.

[0137] The trigger generation unit 11D has the same
configuration as the trigger generation unit 11D shown
in FIG. 1 and includes an overboard fall detection unit
11D1 and an automatic ship handling start instruction
unit 11D2.

[0138] Intheexample showninFIG.9,the ship position
detection unit 11E has the same configuration as the ship
position detection unit 11E shown in FIG. 1.

[0139] Inanother example, the ship 11 may notinclude
the ship position detection unit 11E.

[0140] Inthe example showninFIG.9,the bowazimuth
detection unit 11F has the same configuration as the bow
azimuth detection unit 11F shown in FIG. 1.

[0141] Inanother example, the ship 11 may notinclude
the bow azimuth detection unit 11F.

[0142] In the example shown in FIG. 9, the communi-
cation unit 11G has the same configuration as the com-
munication unit 11G shown in FIG. 1.

[0143] The communication device 12 is carried by the
person for whom falling overboard is to be detected (the
occupant) as in the communication device 12 shown in
FIG. 1. The communication device 12 includes a com-
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munication device position detection unit 12A, a commu-
nication unit 12B, an input unit 12C, and a relative dis-
tance detection unit 12D.

[0144] The communication device position detection
unit 12A has the same configuration as the communica-
tion device position detection unit 12A shown in FIG. 1.
The communication unit 12B has the same configuration
as the communication unit 12B shown in FIG. 1. The
input unit 12C has the same configuration as the input
unit 12C shown in FIG. 1.

[0145] In another example, the communication device
12 may not have the communication device position de-
tection unit 12A, and the communication unit 12B may
not transmit the information indicating the position of the
communication device 12 to the ship 11.

[0146] Inthe example shownin FIG. 9, the relative dis-
tance detection unit 12D includes, for example, a camera
that captures an image of the ship 11 and detects a rel-
ative distance between the ship 11 and the communica-
tion device 12 (specifically, estimates the relative dis-
tance between the ship 11 and the communication device
12 on the basis of the image of the ship 11). Further, the
relative distance detection unit 12D estimates an angle
formed by the bow azimuth of the ship 11 and the com-
munication device 12 using an image processing tech-
nique which is the same as a technique which will be
described below, forexample. In otherwords, the relative
distance detection unit 12D estimates a direction in which
the ship 11 should proceed in order for the ship 11 to
approach the communication device 12. For example,
by storing shape data of the ship 11 in advance in a stor-
age unit (not shown) of the communication device 12,
the relative distance detection unit 12D can estimate the
direction, in which the ship 11 should proceed in order
for the ship 11 to approach the communication device
12, with high accuracy on the basis of the image of the
ship 11 and the shape data of the ship 11.
https://www.jstage.jst.go.jp/article/jsaeron-
bun/48/5/48_20174759/_pdf/-char/en

[0147] In the automatic ship handling mode, the ship
control device 11C controls the speed of the ship 11 on
the basis of the relative distance between the ship 11
and the communication device 12 detected by the relative
distance detection unit 12D. Specifically, in the automatic
ship handling mode, the ship control device 11C controls
to activate the actuator 11A such that the ship 11 pro-
ceeds in the direction estimated by the relative distance
detection unit 12D.

[0148] FIG. 10 is a sequence diagram for explaining
an example of processing executed in the automatic ship
handling system 1 of the seventh embodiment.

[0149] In the example shown in FIG. 10, in step S61,
the overboard fall detection unit 11D1 of the ship 11 de-
tects that the occupant of the ship 11 has fallen over-
board.

[0150] Next,instep S62, the inputunit 12C of the com-
munication device 12 receives the automatic ship han-
dling start request from the ship operator who has fallen
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overboard from the ship 11 while carrying the communi-
cation device 12.

[0151] Next, in step S63, the communication unit 12B
of the communication device 12 transmits the automatic
ship handling start request received in step S62, and the
communication unit 11G of the ship 11 receives the au-
tomatic ship handling start request.

[0152] Next, in step S64, the automatic ship handling
start instruction unit 11D2 of the ship 11 outputs the au-
tomatic ship handling start instruction on the basis of the
automatic ship handling start request.

[0153] Next, in step S65, the ship control device 11C
of the ship 11 starts control to activate the actuator 11A
(control in the automatic ship handling mode) without the
need for the operation unit 11B to receive the input op-
eration.

[0154] Next,instep S66,therelative distance detection
unit 12D of the communication device 12 detects the rel-
ative distance between the ship 11 and the communica-
tion device 12.

[0155] Next, in step S67, the communication unit 12B
of the communication device 12 transmits the information
indicating the relative distance between the ship 11 and
the communication device 12 detected in step S66, and
the communication unit 11G of the ship 11 receives the
information.

[0156] Next, in step S68, the ship control device 11C
of the ship 11 controls the speed of the ship 11 on the
basis of the relative distance between the ship 11 and
the communication device 12 detected in step S66.

<Eighth embodiment>

[0157] Hereinafter, an eighth embodiment of an auto-
matic ship handling system, a ship control device, a ship
control method, and a program of the present invention
will be described.

[0158] An automatic ship handling system 1 of the
eighth embodiment has the same configuration as the
automatic ship handling system 1 of the first embodiment
described above, except for the points which will be de-
scribed later. Therefore, according to the automatic ship
handling system 1 of the eighth embodiment, the same
effect as that of the automatic ship handling system 1 of
the first embodiment described above can be obtained
except for the points which will be described later.
[0159] FIG. 11 is a diagram schematically showing an
example of the automatic ship handling system 1 accord-
ing to the eighth embodiment.

[0160] Inthe example shownin FIG. 11, the automatic
ship handling system 1 includes a ship 11 and a commu-
nication device 12.

[0161] The ship 11 includes an actuator 11A, an oper-
ation unit 11B, a ship control device 11C, a trigger gen-
eration unit 11D, a ship position detection unit 11E, a
bow azimuth detection unit 11F, and a communication
unit 11G.

[0162] The actuator 11A has the same configuration
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as the actuator 11A shown in FIG. 1. The operation unit
11B has the same configuration as the operation unit 11B
shown in FIG. 1. The ship control device 11C has the
same configuration as the ship control device 11C shown
in FIG. 1.

[0163] Thetriggergenerationunit11D generates atrig-
ger for switching a ship handling mode of the ship control
device 11C from the manual ship handling mode to the
automatic ship handling mode. The trigger generation
unit 11D includes a disembarkation detection unit 11D3
and an automatic ship handling start instruction unit
11D2.

[0164] The disembarkation detection unit 11D3 de-
tects disembarkation of the occupant of the ship 11. The
disembarkation of the occupant of the ship 11 detected
by the disembarkation detection unit 11D3 includes dis-
embarkation for snorkeling around the ship 11 or the like,
for example. The disembarkation detection unit 11D3 de-
tects the disembarkation of the occupant of the ship 11
by detecting an operation that the occupant of the ship
11 turns on a switch (not shown) or the like, for example.
[0165] When the disembarkation detection unit 11D3
detects the disembarkation of the occupant of the ship
11, the trigger generation unit 11D generates a trigger,
and the ship control device 11C switches the ship han-
dling mode from the manual ship handling mode to the
automatic ship handling mode.

[0166] The automatic ship handling start instruction
unit 11D2 outputs the automatic ship handling start in-
struction on the basis of the automatic ship handling start
request transmitted from the communication device 12.
[0167] When the automatic ship handling start instruc-
tion unit 11D2 outputs the automatic ship handling start
instruction, the ship control device 11C starts control to
activate the actuator 11A (control in the automatic ship
handling mode) without the need for the operation unit
11B to receive the input operation.

[0168] In the example shown in FIG. 11, the ship po-
sition detection unit 11E has the same configuration as
the ship position detection unit 11E shown in FIG. 1.
[0169] Inanotherexample, the ship 11 may notinclude
the ship position detection unit 11E.

[0170] In the example shown in FIG. 11, the bow azi-
muth detection unit 11F has the same configuration as
the bow azimuth detection unit 11F shown in FIG. 1.
[0171] Inanother example, the ship 11 may notinclude
the bow azimuth detection unit 11F.

[0172] In the example shown in FIG. 11, the commu-
nication unit 11G has the same configuration as the com-
munication unit 11G shown in FIG. 1.

[0173] The communication device 12 of the eighth em-
bodiment includes a communication device position de-
tection unit 12A having the same configuration as the
communication device position detection unit 12A of the
first embodiment, a communication unit 12B having the
same configuration as the communication unit 12B of the
first embodiment, an input unit 12C having the same con-
figuration as the input unit 12C of the first embodiment,
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and a relative distance detection unit 12D having the
same configuration as the relative distance detection unit
12D of the seventh embodiment.

[0174] The input unit 12C receives, for example, an
automatic ship handling start request from the ship op-
erator of the ship 11 (for example, an automatic ship han-
dling start request from the ship operator who has dis-
embarked from the ship 11 while carrying the communi-
cation device 12).

[0175] In the automatic ship handling mode, the ship
control device 11C controls the speed of the ship 11 on
the basis of the relative distance between the ship 11
and the communication device 12 detected by the relative
distance detection unit 12D. Specifically, in the automatic
ship handling mode, the ship control device 11C controls
to activate the actuator 11A such that the ship 11 pro-
ceeds in the direction estimated by the relative distance
detection unit 12D.

[0176] FIG. 12 is a sequence diagram for explaining
an example of processing executed in the automatic ship
handling system 1 of the eighth embodiment.

[0177] In the example shown in FIG. 12, in step S71,
the disembarkation detection unit 11D3 of the ship 11
detects the disembarkation of the occupant of the ship 11.
[0178] Next, in step S72, the input unit 12C of the com-
munication device 12 receives the automatic ship han-
dling start request from the ship operator who has dis-
embarked from the ship 11 while carrying the communi-
cation device 12.

[0179] Next, in step S73, the communication unit 12B
of the communication device 12 transmits the automatic
ship handling start request received in step S72, and the
communication unit 11G of the ship 11 receives the au-
tomatic ship handling start request.

[0180] Next, in step S74, the automatic ship handling
start instruction unit 11D2 of the ship 11 outputs the au-
tomatic ship handling start instruction on the basis of the
automatic ship handling start request.

[0181] Next, in step S75, the ship control device 11C
of the ship 11 starts control to activate the actuator 11A
(control in the automatic ship handling mode) without the
need for the operation unit 11B to receive the input op-
eration.

[0182] Next,instep S76,therelative distance detection
unit 12D of the communication device 12 detects the rel-
ative distance between the ship 11 and the communica-
tion device 12.

[0183] Next, in step S77, the communication unit 12B
of the communication device 12 transmits the information
indicating the relative distance between the ship 11 and
the communication device 12 detected in step S76, and
the communication unit 11G of the ship 11 receives the
information.

[0184] Next, in step S78, the ship control device 11C
of the ship 11 controls the speed of the ship 11 on the
basis of the relative distance between the ship 11 and
the communication device 12 detected in step S76.
[0185] Although the forms for carrying out the present
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invention have been described above using the embod-
iments, the present invention is not limited to these em-
bodiments, and it is possible to make various modifica-
tions and substitutions without departing from the gist of
the present invention. The configurations described in
the above-described embodiments and examples may
be combined.

[0186] All of some of the functions of each part of the
automatic ship handling system 1 in each of the above-
described embodiments may be realized by recording a
program for realizing these functions on a computer-
readable recording medium, loading the program record-
ed on the recording medium into a computer system, and
executing the program. The term "computer system" as
used herein includes an OS and hardware such as pe-
ripheral devices.

[0187] The "computer-readable recording medium" re-
fers to a portable medium such as a flexible disk, a mag-
neto-optical disk, a ROM, and a CD-ROM, or a storage
unit such as a hard disk built in a computer system. Fur-
ther, a "computer-readable recording medium" may in-
clude a medium that dynamically holds a program for a
short period of time, for example, a communication line
for transmitting a program via a network such as the In-
ternet or a communication channel such as a telephone
line, and a medium that holds a program for a certain
period of time, for example, a volatile memory inside a
computer system serving as a server or a client in that
case. Further, the above-described program may be a
program for realizing some of the above-mentioned func-
tions and may be a program for realizing the above-men-
tioned functions in combination with a program already
recorded in the computer system.

[Reference Signs List]
[0188]

1 Automatic ship handling system

11 Ship

11A Actuator

11B Operation unit

11C Ship control device

11D Trigger generation unit

11D1 Overboard fall detection unit

11D2 Automatic ship handling start instruction unit
11D3 Disembarkation detection unit

11E Ship position detection unit

11F Bow azimuth detection unit

11G Communication unit

11H Relative distance calculation unit

111 Relative distance detection unit

12 Communication device

12A Communication device position detection unit
12B Communication unit

12C Input unit

12D Relative distance detection unit
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Claims

1.  An automatic ship handling system that includes a
ship and a communication device,

wherein the ship includes

an actuator that has a function of generating a
propulsion force for the ship and a function of
generating a turning moment on the ship,

an operation unit that receives an input opera-
tion for activating the actuator, and

a ship control device that activates the actuator
on the basis of at least the input operation re-
ceived by the operation unit,

wherein the ship control device has

a manual ship handling mode in which the ac-
tuator is activated on the basis of the input op-
eration received by the operation unit, and

an automatic ship handling mode in which the
actuator is activated without a need for the op-
eration unit to receive the input operation, and

wherein, in the automatic ship handling mode,
the ship control device controls a speed of the
ship on the basis of a relative distance between
the ship and the communication device.

2. The automatic ship handling system according to
claim 1,
wherein, in the automatic ship handling mode, the
ship control device activates the actuator such that
the relative distance decreases and controls the
speed of the ship to a smaller value as the relative
distance becomes smaller.

3. The automatic ship handling system according to
claim 2,

wherein the communication device includes

a communication device position detection unit
that detects a position of the communication de-
vice, and

a first communication unit that transmits infor-
mation indicating the position of the communi-
cation device detected by the communication
device position detection unit to the ship,
wherein the ship includes

a ship position detection unit that detects a po-
sition of the ship,

a second communication unit that receives the
information indicating the position of the com-
munication device transmitted by the first com-
munication unit, and

a relative distance calculation unit that calcu-
lates the relative distance on the basis of the
position of the communication device detected
by the communication device position detection
unit and the position of the ship detected by the
ship position detection unit, and
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wherein, in the automatic ship handling mode,
the ship control device controls the speed of the
ship on the basis of the relative distance calcu-
lated by the relative distance calculation unit.

4. The automatic ship handling system according to
claim 3,

wherein the ship includes an overboard fall de-
tection unit that detects that an occupant of the
ship has fallen overboard, and

wherein, after the occupant of the ship is detect-
ed to have fallen overboard by the overboard
fall detection unit, the relative distance calcula-
tion unit calculates the relative distance.

The automatic ship handling system according to
claim 2,

wherein the ship includes a relative distance de-
tection unit that detects the relative distance,
and

wherein, in the automatic ship handling mode,
the ship control device controls the speed of the
ship on the basis of the relative distance detect-
ed by the relative distance detection unit.

6. The automatic ship handling system according to
claim 5,

wherein the ship includes an overboard fall de-
tection unit that detects that an occupant of the
ship has fallen overboard, and

wherein, after the occupant of the ship is detect-
ed to have fallen overboard by the overboard
fall detection unit, the relative distance detection
unit detects the relative distance.

7. The automatic ship handling system according to
claim 2,

wherein the ship includes a disembarkation de-
tection unit that detects disembarkation of an
occupant of the ship, and

wherein, after the disembarkation of the occu-
pant of the ship is detected by the disembarka-
tion detection unit, calculating or detecting the
relative distance is performed.

8. The automatic ship handling system according to
claim 2,

wherein the communication device includes
arelative distance detection unit that detects the
relative distance, and

a first communication unit that transmits infor-
mation indicating the relative distance detected
by the relative distance detection unit to the ship,
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and

wherein, in the automatic ship handling mode,
the ship control device controls the speed of the
ship on the basis of the relative distance detect-

tion for activating the actuator,
the method comprising:

a ship control step of activating the actuator

14

26

on the basis of at least the input operation
received by the operation unit,

wherein the ship control step includes

a manual ship handling step of activating

ed by the relative distance detection unit. 5 the actuator on the basis of the input oper-
ation received by the operation unit, and
9. The automatic ship handling system according to an automatic ship handling step of activat-
claim 8, ing the actuator without a need for the op-
eration unit to receive the input operation,
wherein the ship includes an overboard fall de- 70 and
tection unit that detects that an occupant of the wherein, in the automatic ship handling
ship has fallen overboard, and step, a speed of the ship is controlled on the
wherein, after the occupant of the ship is detect- basis of arelative distance between the ship
ed to have fallen overboard by the overboard and a communication device.
fall detection unit, the relative distance detection 15
unit detects the relative distance. 13. A program for causing a computer installed in a ship
to execute a ship control step,
10. The automatic ship handling system according to
claim 8, the ship including
20 an actuator that has a function of generating a
wherein the ship includes a disembarkation de- propulsion force for the ship and a function of
tection unit that detects disembarkation of an generating a turning moment on the ship, and
occupant of the ship, and an operation unit that receives an input opera-
wherein, after the disembarkation of the occu- tion for activating the actuator,
pant of the ship is detected by the disembarka- 25 the ship control step being a step of activating
tion detection unit, the relative distance detec- the actuator on the basis of at least the input
tion unit detects the relative distance. operation received by the operation unit,
wherein the ship control step includes
11. A ship control device comprising, in a ship: a manual ship handling step of activating the
30 actuator on the basis of the input operation re-
an actuator that has a function of generating a ceived by the operation unit, and
propulsion force for the ship and a function of an automatic ship handling step of activating the
generating a turning moment on the ship; and actuator without a need for the operation unit to
an operation unit that receives an input opera- receive the input operation, and
tion for activating the actuator, 35 wherein, in the automatic ship handling step, a
wherein the ship control device has speed of the ship is controlled on the basis of a
a manual ship handling mode in which the ac- relative distance between the ship and a com-
tuator is activated on the basis of the input op- munication device.
eration received by the operation unit, and
an automatic ship handling mode in which the 40
actuator is activated without a need for the op-
eration unit to receive the input operation, and
wherein, in the automatic ship handling mode,
the ship control device controls a speed of the
ship on the basis of a relative distance between 45
the ship and a communication device.
12. A ship control method for controlling a ship,
the ship including 50
an actuator that has a function of generating a
propulsion force for the ship and a function of
generating a turning moment on the ship, and
an operation unit that receives an input opera-
55
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