US 20240043007A1

a2y Patent Application Publication o) Pub. No.: US 2024/0043007 A1

a9y United States

Pfau 43) Pub. Date: Feb. 8, 2024
(54) CONTROLLER AND CONTROL METHOD (52) US. CL
FOR MANEUVERING A MOTORCYCLE CPC ... B6OW 30/18145 (2013.01); B6OW 30/16

(71) Applicant: Robert Bosch GmbH, Stuttgart (DE)

(72) Inventor: Lars Pfau, Kanagawa (JP)

(21) Appl. No.: 18/257,520
(22) PCT Filed: Dec. 7, 2021
(86) PCT No.: PCT/1IB2021/061393
§ 371 (e)(D),
(2) Date: Jun. 14, 2023
(30) Foreign Application Priority Data
Dec. 23,2020  (JP) .o 2020-214073
Publication Classification
(51) Imt. ClL
B60W 30/18 (2006.01)
B60W 30/16 (2006.01)
B60OW 50/14 (2006.01)

(2013.01); B60W 50/14 (2013.01); B6OW
2300/36 (2013.01); B6OW 2556/65 (2020.02)

(57) ABSTRACT

The present disclosure provides a controller and a control
method that appropriately assists a rider to drive of a
motorcycle.

An acquisition section (51) acquires a state information of
another motorcycle (200) via wireless communication other
than the motorcycle (100). The state information of the other
motorcycle (200) is information about a travel state of the
other motorcycle (200) turning a curve in a traveling direc-
tion of the motorcycle (100). A safety operation execution
section (53) causes the motorcycle (100) to perform a safety
operation in response to the state information of the other
motorcycle (200) acquired by the acquisition section (51)
when the motorcycle (100) is performing the automatic
cruise operation.
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CONTROLLER AND CONTROL METHOD
FOR MANEUVERING A MOTORCYCLE

BACKGROUND

[0001] The present disclosure relates to a controller and a
control method for maneuvering a motorcycle capable of
performing automatic cruise operation.

[0002] Techniques for maneuvering a motorcycle (a two-
wheeled motor vehicle or a three-wheeled motor vehicle) to
perform an automatic cruise operation are known. The
automatic cruise operation automatically controls a speed of
the motorcycle without relying on an accelerating/deceler-
ating operation by a rider.

[0003] When a lane is curved ahead of the motorcycle in
a traveling direction of the motorcycle, an amount of
acquired information is limited. In addition, since the rider’s
attention tends to become distracted when the automatic
cruise operation is performed, a larger amount of the infor-
mation is needed to be acquired. Furthermore, behavior/
movement of the motorcycle is different from other types of
vehicles (for example, a passenger car, a truck, and the like).
As such, unique information, which is specific to the motor-
cycle, is required for the automatic cruise operation of the
motorcycle. For example, when the motorcycle turns a curve
during the automatic cruise operation, a lot of motorcycle
specific information is required. If the amount of informa-
tion is insufficient, it may be difficult to assist the rider of the
motorcycle to drive of the motorcycle appropriately.

SUMMARY

[0004] The present disclosure addresses the above-de-
scribed issues and therefore it is an objective of the present
disclosure to provide a controller that appropriately assists a
rider of a motorcycle to drive the motorcycle. It is another
objective of the present disclosure to provide a control
method for appropriately assisting a rider of a motorcycle to
drive the motorcycle.

[0005] As one aspect of the present disclosure, a controller
maneuvers a motorcycle. The controller includes an auto-
matic cruise execution section, an acquisition section, and a
safety operation execution section. The automatic cruise
execution section is configured to cause the motorcycle to
perform an automatic cruise operation. The acquisition
section is configured to acquire a state information of
another motorcycle via wireless communication. The state
information of the other motorcycle is information about a
travel state of the other motorcycle turning a curve in a
traveling direction of the motorcycle. The safety operation
execution section is configured to cause the motorcycle to
perform a safety operation in response to the state informa-
tion of the other motorcycle acquired by the acquisition
section. The safety operation execution section is configured
to cause the motorcycle to perform the safety operation
when the motorcycle is performing the automatic cruise
operation.

[0006] As one aspect of the present disclosure, a control
method for maneuvering a motorcycle includes: executing
an automatic cruise operation of the motorcycle by using an
automatic cruise execution section included in a controller;
acquiring a state information of another motorcycle via
wireless communication by using an acquisition section
included in the controller, the state information of the other
motorcycle being information about a travel state of the
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other motorcycle turning a curve in a traveling direction of
the motorcycle; and executing, by using a safety operation
execution section included in the controller, a safety opera-
tion of the motorcycle in response to the state information of
the other motorcycle acquired in the acquisition step, the
safety operation execution section configured to cause the
motorcycle to perform the safety operation when the motor-
cycle is performing the automatic cruise operation.

[0007] According to the controller and the control method
of'the present disclosure, the acquisition section acquires the
state information of the other motorcycle via wireless com-
munication. The state information of the other motorcycle is
information about the travel state of the other motorcycle
turning a curve in a traveling direction of the motorcycle.
The safety operation execution section causes the motor-
cycle to perform the safety operation in response to the state
information of the other motorcycle acquired by the acqui-
sition section. The safety operation execution section causes
the motorcycle to perform the safety operation when the
motorcycle is performing the automatic cruise operation.
Therefore, when the motorcycle is under the automatic
cruise operation and is turning a curve, the controller and the
control method can acquire the motorcycle specific infor-
mation and compensate the shortage of information. The
acquisition section acquires the other vehicle travel state
information, as a result, it is possible to appropriately assist
a rider to drive of the motorcycle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a view illustrating a mounted state of a
rider-assistance system according to an embodiment of the
present disclosure to a motorcycle.

[0009] FIG. 2 is a diagram for explaining a system con-
figuration of the rider-assistance system according to the
embodiment of the present disclosure.

[0010] FIG. 3 is a chart illustrating an example of a control
flow by a controller in the rider-assistance system according
to the embodiment of the present disclosure.

DETAILED DESCRIPTION

[0011] A description will hereinafter be made on a con-
troller and a control method according to the present dis-
closure with reference to the drawings.

[0012] A term “motorcycle” means a two-wheeled motor
vehicle or a three-wheeled motor vehicle among straddle-
type vehicles straddled by riders. The motorcycles include:
the two-wheeled motor vehicle or the three-wheeled motor
vehicle that has an engine as a propelling source; the
two-wheeled motor vehicle or the three-wheeled motor
vehicle that has an electric motor as the propelling source;
and the like, and examples of the motorcycle are a bike, a
scooter, and an electric scooter. The following description
will be made on a case where the motorcycle is the two-
wheeled motor vehicle. However, the motorcycle may be the
three-wheeled motor vehicle.

[0013] A configuration, operation, and the like, which will
be described below, merely constitute one example. The
controller and the control method according to the present
disclosure are not limited to a case with such a configuration,
such operation, and the like. The same or similar description
will appropriately be simplified or will not be made below.
A detailed structure will appropriately be illustrated in a
simplified manner or will not be illustrated.
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[0014] A description will hereinafter be made on a rider-
assistance system according to an embodiment.

<Configuration of Rider-Assistance System>

[0015] A description will be made on a configuration of
the rider-assistance system according to the embodiment.
[0016] FIG. 1 is a view illustrating a mounted state of the
rider-assistance system according to the embodiment of the
present disclosure to the motorcycle. FIG. 2 is a diagram for
explaining a system configuration of the rider-assistance
system according to the embodiment of the present disclo-
sure.

[0017] As illustrated in FIG. 1 and FIG. 2, a rider-assis-
tance system 1 is mounted to a motorcycle 100. The rider-
assistance system 1 at least includes: a surrounding envi-
ronment detector 10 that detects surrounding environment in
front of the motorcycle 100; an input device 20 that is
operated by a rider; a travel state detector 30 that detects a
travel state of the motorcycle 100; and a controller (ECU)
50.

[0018] The surrounding environment detector 10 monitors
an area in front of the motorcycle 100 and detects various
types of information about the area in front of the motor-
cycle 100. More specifically, the surrounding environment
detector 10 detects a predicted route that is a route predicted
to be traveled by the motorcycle 100 in the future. The
surrounding environment detector 10 may detect another
physical quantity that can substantially be converted to the
predicted route. The surrounding environment detector 10
also detects a distance from the motorcycle 100 to a pre-
ceding vehicle. The surrounding environment detector 10
may detect another physical quantity that can substantially
be converted to the distance from the motorcycle 100 to the
preceding vehicle.

[0019] For example, in the case where plural vehicles
travel in front of the motorcycle 100, based on the predicted
route of the motorcycle 100 and behavior of each of the
plural vehicles, the surrounding environment detector 10
selects the vehicle that travels at the closest position to the
motorcycle 100 on the same lane as a travel lane of the
motorcycle 100 as the preceding vehicle that is a target for
detecting the distance thereof from the motorcycle 100. At
this time, in addition to the vehicle that travels at the closest
position to the motorcycle 100 on the same lane as the travel
lane of the motorcycle 100, the vehicle traveling ahead of
several vehicles in front of the motorcycle 100, the vehicle
traveling on an adjacent lane to the travel lane of the
motorcycle 100, or the like may be included as the preceding
vehicle that is the target for detecting the distance thereof
from the motorcycle 100. Adaptive cruise control operation,
which will be described below, is performed by using a
detection result of the distance from the motorcycle 100 to
the preceding vehicle. Here, in the case where cruise control
operation, which will be described below, is performed, the
distance from the motorcycle 100 to the preceding vehicle
may not be detected.

[0020] As the surrounding environment detector 10, for
example, a camera that captures an image of the area in front
of the motorcycle 100 and a radar capable of detecting the
distance from the motorcycle 100 to the target in front are
used. In such a case, for example, white lines, guardrails,
and the like are recognized by using the image captured by
the camera. Then, by using recognition results of these and
a detection result by the radar, the predicted route of the
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motorcycle 100 can be detected. In addition, for example,
the preceding vehicle is recognized by using the image
captured by the camera. Then, by using a recognition result
of'the preceding vehicle and the detection result by the radar,
the distance from the motorcycle 100 to the preceding
vehicle can be detected. The surrounding environment
detector 10 is provided to a front portion of a vehicle body,
for example.

[0021] The configuration of the surrounding environment
detector 10 is not limited to that in the above example. For
example, the function of detecting the predicted route of the
motorcycle 100 and the function of detecting the distance
from the motorcycle 100 to the preceding vehicle by the
surrounding environment detector 10 may be implemented
by the radar only or may be implemented by a stereo camera.
Alternatively, the function of detecting the predicted route of
the motorcycle 100 by the surrounding environment detector
10 may be implemented by using a signal received from the
Global Positioning System (GPS) satellite and map infor-
mation, for example.

[0022] The input device 20 accepts a travel mode selecting
operation by the rider and outputs information about a travel
mode selected by the rider. Here, in the motorcycle 100, the
controller 50 can perform the adaptive cruise control opera-
tion or the cruise control operation. Each of the adaptive
cruise control operation and the cruise control operation
corresponds to an example of automatic cruise operation for
automatically controlling a speed of the motorcycle 100
without relying on an accelerating/decelerating operation by
the rider. In the cruise control operation, the speed of the
motorcycle 100 is controlled by the controller 50 such that
the motorcycle 100 travels at a target speed set by the rider.
Meanwhile, in the adaptive cruise control operation, in
addition to such control, an inter-vehicular distance from or
collision avoidance performance with the preceding vehicle
is maintained. That is, in the adaptive cruise control opera-
tion, in the case where there is no preceding vehicle, the
speed of the motorcycle 100 is controlled by the controller
50 such that the motorcycle 100 travels at the target speed
set by the rider. On the other hand, in the case where there
is the preceding vehicle, the speed of the motorcycle 100 is
controlled by the controller 50 such that the motorcycle 100
travels at a speed that is equal to or lower than the target
speed and aims to maintain the inter-vehicular distance from
or the collision avoidance performance with the preceding
vehicle. By using the input device 20, the rider can select a
travel mode in which none of the automatic cruise operation
is performed, a travel mode in which the adaptive cruise
control operation is performed, or a travel mode in which the
cruise control operation is performed. As the input device
20, a lever, a button, a touchscreen, or the like is used, for
example. The input device 20 is provided to a handlebar, for
example.

[0023] The travel state detector 30 includes a front-wheel
rotational frequency sensor, a rear-wheel rotational fre-
quency sensor, and the like, for example. Each of the
front-wheel rotational frequency sensor and the rear-wheel
rotational frequency sensor detects a rotational frequency of
a wheel and outputs a detection result. Each of the front-
wheel rotational frequency sensor and the rear-wheel rota-
tional frequency sensor may detect another physical quantity
that can substantially be converted to the rotational fre-
quency of the wheel.
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[0024] In addition, the travel state detector 30 includes an
inertial measurement unit, for example. The inertial mea-
surement unit includes a three-axis gyroscope sensor and a
three-directional acceleration sensor, and outputs detection
results of three-axis acceleration and three-axis angular
velocities of the motorcycle 100. The inertial measurement
unit may detect other physical quantities that can substan-
tially be converted to the three-axis acceleration and the
three-axis angular velocities.

[0025] Furthermore, the travel state detector 30 includes a
braking force measurement unit and a drive power measure-
ment unit, for example. For example, the braking force
measurement unit outputs detection results such as an opera-
tion amount of a brake operation by the rider and an actual
braking force generated by a braking device 60. The braking
force measurement unit may detect other physical quantities
that can substantially be converted to the operation amount
of the brake operation by the rider and the actual braking
force generated by the braking device 60. For example, the
drive power measurement unit outputs detection results such
as an operation amount of an accelerator operation by the
rider and actual drive power generated by a drive device 70.
The drive power measurement unit may detect other physi-
cal quantities that can substantially be converted to the
operation amount of the accelerator operation by the rider
and the actual drive power generated by the drive device 70.
[0026] Moreover, the travel state detector 30 includes: a
receiver that receives the signal from the GPS satellite; and
a storage section for the map information, for example.
Another configuration capable of detecting a position or
a[[n]] traveling direction of the motorcycle 100 may be
adopted.

[0027] The controller 50 controls operation of the motor-
cycle 100. For example, the controller 50 is partially or
entirely constructed of a microcomputer, a microprocessor
unit, or the like. Alternatively, the controller 50 may partially
or entirely be constructed of a member in which firmware or
the like can be updated, or may partially or entirely be a
program module or the like that is executed by a command
from a CPU or the like, for example. The controller 50 may
be provided as one unit or may be divided into multiple
units, for example.

[0028] As illustrated in FIG. 2, the controller 50 includes
an acquisition section 51, an automatic cruise execution
section 52, and a safety operation execution section 53.
[0029] The acquisition section 51 acquires information
that is output from each of the devices mounted to the
motorcycle 100, and outputs the acquired information to the
automatic cruise execution section 52. More specifically, the
acquisition section 51 acquires surrounding environment
information based on the information output from the sur-
rounding environment detector 10, acquires rider setting
information based on the information output from the input
device 20, and acquires travel state information of the
motorcycle 100 based on the information output from the
travel state detector 30. The travel state information includes
information about at least one of the speed, deceleration, the
position, and the traveling direction of the motorcycle 100.
[0030] The automatic cruise execution section 52 controls
operation of each of the devices (the braking device 60, the
drive device 70, and the like) mounted to the motorcycle
100, so as to control the drive power and the braking force
to be generated to the motorcycle 100. In this way, the
automatic cruise execution section 52 controls the accelera-
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tion/deceleration of the motorcycle 100 and performs the
automatic cruise operation (that is, the adaptive cruise
control operation or the cruise control operation). In the case
where the rider performs the accelerating/decelerating
operation (that is, the accelerator operation or the brake
operation) during the automatic cruise operation, the auto-
matic cruise execution section 52 cancels or temporarily
stops the automatic cruise operation.

[0031] The acquisition section 51 acquires other vehicle
travel state information via wireless communication and
outputs the acquired other vehicle travel state information to
the safety operation execution section 53. The other vehicle
travel state information is information about a travel state of
another motorcycle 200 that turns a curve in the traveling
direction of the motorcycle 100. Preferably, the other motor-
cycle 200 is a motorcycle that travels on the same lane as the
motorcycle 100. The acquisition section 51 acquires the
other vehicle travel state information based on information
that is output from a travel state detector 130 of the other
motorcycle 200. The travel state detector 130 may be the
same as the travel state detector 30 mounted to the motor-
cycle 100 or may differ therefrom. That is, the other vehicle
travel state information includes information about at least
one of a speed, deceleration, a position, and a traveling
direction of the other motorcycle 200. In the case where
position information about the motorcycle that is detected by
the surrounding environment detector 10 and is located
around the motorcycle 100 is information indicating that
such a motorcycle turns the curve in the traveling direction
of the motorcycle 100 and is located within a specified
distance from the motorcycle 100, the acquisition section 51
identifies such a motorcycle as the other motorcycle 200. In
the case where, due to a blind spot produced by the curve,
the position information about such a motorcycle cannot be
detected by the surrounding environment detector 10, or in
the case where only the cruise control operation can be
performed as the automatic cruise operation and the sur-
rounding environment detector 10 is not mounted, the posi-
tion information about the motorcycle can be detected by
wireless communication therewith. In other words, the other
motorcycle 200 preferably includes: a receiver for the signal
from the GPS satellite; and a storage section for the map
information, for example. Here, the position information
about the other motorcycle 200 may be detected by another
means.

[0032] The other vehicle travel state information may be
information about a travel state of the other motorcycle 200
that is output from a surrounding environment detector 210
mounted to a vehicle 300 around the other motorcycle 200
or from a surrounding environment detector 310 provided to
infrastructure equipment 400 around the other motorcycle
200. Each of the surrounding environment detector 210 and
the surrounding environment detector 310 may be the same
as the surrounding environment detector 10 mounted to the
motorcycle 100 or may differ therefrom. The other motor-
cycle 200, the nearby vehicle 300, or the nearby infrastruc-
ture equipment 400 can recognize the position of itself.
Thus, by acquiring information about the position thereof
and information about a relative position of a motorcycle,
which is located around the motorcycle 100, to such a
position, the acquisition section 51 can identify the other
motorcycle 200.

[0033] The acquisition section 51 may acquire the other
vehicle travel state information by the direct wireless com-
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munication between a communication device of the motor-
cycle 100 and a communication device of the other motor-
cycle 200, the nearby vehicle 300, or the nearby
infrastructure equipment 400. Alternatively, the acquisition
section 51 may acquire the other vehicle travel state infor-
mation by the indirect wireless communication between the
communication device of the motorcycle 100 and the com-
munication device of the other motorcycle 200, the nearby
vehicle 300, or the nearby infrastructure equipment 400 via
another medium (for example, a network server, a mobile
terminal, or the like).

[0034] The safety operation execution section 53 deter-
mines whether it is necessary to cause the motorcycle 100 to
perform safety operation based on the other vehicle travel
state information acquired by the acquisition section 51. If
determining that it is necessary, the safety operation execu-
tion section 53 causes the motorcycle 100 to perform the
safety operation. The safety operation is operation to
improve safety of the rider of the motorcycle 100.

[0035] Forexample, a notification device 80 is mounted to
the motorcycle 100. By using the notification device 80, the
safety operation may: alert the rider to an area in front of the
motorcycle 100; encourage the rider to decelerate the motor-
cycle 100; encourage the rider to reduce a set value which
is set as a target speed when the automatic cruise operation
is being performed; encourage the rider to travel between
lines of vehicles; or encourage the rider to change lanes. As
other examples, the safety operation may: output a signal to
the automatic cruise execution section 52 so that the auto-
matic cruise execution section 52 decelerates the motorcycle
100 automatically; output a signal to the automatic cruise
execution section 52 so that the automatic cruise execution
section 52 reduces the set value of the target speed auto-
matically when the automatic cruise operation is being
performed; or output a signal to the automatic cruise execu-
tion section 52 so that the automatic cruise execution section
52 cancel or stop the automatic cruise operation automati-
cally. The safety operation may output a combination of the
above-described signals.

[0036] Here, the notification device 80 may warn the rider
by sound (that is, a sensation through an auditory organ as
a sensory organ), may warn the rider by display (that is, a
sensation through a visual organ as the sensory organ), may
warn the rider by a vibration (that is, a sensation through a
tactile organ as the sensory organ), or may warn the rider by
a combination of those. In addition, the notification device
80 may be provided to the motorcycle 100 or may be
provided to an accessory such as a helmet that is associated
with the motorcycle 100. Furthermore, the notification
device 80 may be constructed of a single output device or
may be constructed of plural output devices of the same type
or different types. Such plural output devices may be pro-
vided integrally or may be provided separately. Moreover,
the notification device 80 may warn the rider by generating
instantaneous acceleration/deceleration to the motorcycle
100. That is, the braking device 60, the drive device 70, or
the like may be implemented as the notification device 80.
[0037] The state information of the other motorcycle 200
may be information about a speed of the other motorcycle
200 when the other motorcycle 200 is turning a curve. The
safety operation execution section 53 determines that it is
necessary to cause the motorcycle 100 to execute the safety
operation in response to the state information about the
speed of the other motorcycle 200. For example, when the
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speed of the other motorcycle 200 is slower/smaller than a
speed of the motorcycle 100 and a difference between the
speed of the other motorcycle 200 and the speed of the
motorcycle 100 is larger than a reference value, the safety
operation execution section 53 determines that it is neces-
sary to cause the motorcycle 100 to execute the safety
operation. In this situation, the safety operation preferably
may execute at least one of: alerting the rider to the area in
front of the motorcycle 100; encouraging the rider to decel-
erate the motorcycle 100; encouraging the rider to reduce the
set value of the target speed when the motorcycle 100 is
under the automatic cruise operation; outputting the signal to
the automatic cruise execution section 52 so that the auto-
matic cruise execution section 52 decelerates the motorcycle
100 automatically; or outputting the signal to the automatic
cruise execution section 52 so that the automatic cruise
execution section 52 reduces the set value of the target speed
automatically when the automatic cruise operation is being
performed. As another example, the other motorcycle 200
may be one of a plurality of other motorcycles 200. In this
situation, the state information of the other motorcycle 200
may be information about speeds of a plurality of other
motorcycles 200 preferably. By acquiring the state informa-
tion about the speeds of the other motorcycles 200, the
safety operation execution section 53 can determine the
necessity of executing the safety operation with greater
accuracy. It may be determined whether it is necessary to
perform the safety operation by comparing an average value
of'the speeds of the other motorcycles 200 to the speed of the
motorcycle 100. Alternatively, it may be determined whether
it is necessary to perform the safety operation by comparing
the lowest value of the speeds of the other motorcycles 200
to the speed of the motorcycle 100. In addition, the safety
operation is preferably performed at a stage where the
motorcycle 100 travels straight, that is, at a stage before the
motorcycle 100 is shifted to turn the curve. With such a
configuration, the safety operation is performed in a situa-
tion where the rider relatively feels at ease, and thus the
safety is improved. However, the safety operation may be
performed at a stage where the motorcycle 100 turns the
curve. Also, in such a case, the safety of the rider is
improved.

[0038] In the case where, as the other vehicle travel state
information, information about the deceleration of the other
motorcycle 200 turning the curve is acquired and, for
example, in the case where such information is information
indicating that the deceleration exceeds a reference value,
the safety operation execution section 53 determines that it
is necessary for the motorcycle 100 to perform the safety
operation. In particular, as the safety operation, at least one
of the following is preferably executed: alerting the rider to
the area in front of the motorcycle 100; encouraging the rider
to decelerate the motorcycle 100; encouraging the rider to
reduce the set value of the target speed when the motorcycle
100 is under automatic cruise operation; outputting the
signal to the automatic cruise execution section 52 so that
the automatic cruise execution section 52 automatically
reduces the speed of the motorcycle 100; or outputting the
signal to the automatic cruise execution section 52 so that
the automatic cruise execution section 52 automatically
reduces the set value of the target speed when the motor-
cycle 100 is under the automatic cruise operation. The other
vehicle travel state information is preferably the information
about the deceleration of each of the other motorcycles 200
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turning the curve. With such a configuration, the accuracy of
the determination is improved. It may be determined
whether it is necessary to perform the safety operation by
comparing an average value of the deceleration of the other
motorcycles 200 to the reference value. Alternatively, it may
be determined whether it is necessary to perform the safety
operation by comparing a maximum value of the decelera-
tion of the other motorcycles 200 to the reference value. In
addition, the safety operation is preferably performed at the
stage where the motorcycle 100 travels straight, that is, at the
stage before the motorcycle 100 is shifted to turn the curve.
With such a configuration, the safety operation is performed
in the situation where the rider relatively feels at ease, and
thus the safety is improved. However, the safety operation
may be performed at the stage where the motorcycle 100
turns the curve. Also, in such a case, the safety of the rider
is improved.

[0039] In the case where, as the other vehicle travel state
information, the position information about the other motor-
cycle 200 turning the curve is acquired and, for example, in
the case where such information is information indicating
that the other motorcycle 200 travels at a position where a
distance from a lane boundary falls below a reference value,
the safety operation execution section 53 determines that it
is necessary for the motorcycle 100 to perform the safety
operation. In particular, as the safety operation, at least one
of the following is preferably executed: alerting the rider to
the area in front of the motorcycle 100; encouraging the rider
to travel between the lines of the vehicles; or outputting the
signal to the automatic cruise execution section 52 so that
the automatic cruise execution section 52 automatically
cancels or temporarily stops the currently-performed auto-
matic cruise operation. The other vehicle travel state infor-
mation is preferably the position information about the other
motorcycles 200 turning the curve. With such a configura-
tion, the accuracy of the determination is improved. It may
be determined whether it is necessary to perform the safety
operation by comparing an average value of the distances of
the other motorcycles 200 from the lane boundary to the
reference value. Alternatively, it may be determined whether
it is necessary to perform the safety operation by comparing
a minimum value of the distances of the other motorcycles
200 from the lane boundary to the reference value. In
addition, the safety operation is preferably performed at the
stage where the motorcycle 100 travels straight, that is, at the
stage before the motorcycle 100 is shifted to turn the curve.
With such a configuration, the safety operation is performed
in the situation where the rider relatively feels at ease, and
thus the safety is improved. However, the safety operation
may be performed at the stage where the motorcycle 100
turn the curve. Also, in such a case, the safety of the rider is
improved.

[0040] In the case where, as the other vehicle travel state
information, information about the traveling direction of the
other motorcycle 200 turning the curve is acquired and, for
example, in the case where such information is information
indicating that the other motorcycle 200 is changing the
lane, the safety operation execution section 53 determines
that it is necessary for the motorcycle 100 to perform the
safety operation. In particular, as the safety operation, at
least one of the following is preferably executed: alerting the
rider to the area in front of the motorcycle 100; encouraging
the rider to change lanes; or outputting the signal to the
automatic cruise execution section 52 so that the automatic
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cruise execution section 52 automatically cancels or tempo-
rarily stops the currently-performed automatic cruise opera-
tion. The other vehicle travel state information is preferably
the information about the traveling directions of the other
motorcycles 200 turning the curve. With such a configura-
tion, the accuracy of the determination is improved. In the
case where all the other motorcycles 200 are changing the
lane, it may be determined that it is necessary to perform the
safety operation. Alternatively, in the case where one of the
other motorcycles 200 is changing the lane, it may be
determined that it is necessary to perform the safety opera-
tion. In addition, the safety operation is preferably per-
formed at the stage where the motorcycle 100 travels
straight, that is, at the stage before the motorcycle 100 is
shifted to turn the curve. With such a configuration, the
safety operation is performed in the situation where the rider
relatively feels at ease, and thus the safety is improved.
However, the safety operation may be performed at the stage
where the motorcycle 100 turns the curve. Also, in such a
case, the safety of the rider is improved.

<Operation of Rider-Assistance System>

[0041] A description will be made on operation of the
rider-assistance system according to the embodiment.
[0042] FIG. 3 is a chart of an example of a control flow by
the controller in the rider-assistance system according to the
embodiment of the present disclosure.

[0043] The controller 50 repeatedly executes the control
flow illustrated in FIG. 3 while the automatic cruise opera-
tion is valid.

(Acquisition Step)

[0044] In step S101, the acquisition section 51 acquires
the other vehicle travel state information that is the infor-
mation about the travel state of the other motorcycle 200
turning the curve in the traveling direction of the motorcycle
100.

(Automatic Cruise Execution Step)

[0045] In step S102, the automatic cruise execution sec-
tion 52 controls the operation of each of the devices (the
braking device 60, the drive device 70, and the like)
mounted to the motorcycle 100, so as to cause the motor-
cycle 100 to perform the automatic cruise operation.

(Safety Operation Execution Step)

[0046] Instep S103, the safety operation execution section
53 determines whether it is necessary for the motorcycle 100
to perform the safety operation based on the other vehicle
travel state information acquired in step S101. If determin-
ing that it is necessary, in step S104, the safety operation
execution section 53 causes the motorcycle 100 to perform
the safety operation.

Effects of Rider-Assistance System>

[0047] A description will be made on effects of the rider-
assistance system according to the embodiment.

[0048] In the rider-assistance system 1, the acquisition
section 51 in the controller 50 acquires the other vehicle
travel state information, which is the information about the
travel state of the other motorcycle 200 turning the curve in
the traveling direction of the motorcycle 100, via the wire-
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less communication. Then, the safety operation execution
section 53 in the controller 50 causes the motorcycle 100,
which is performing the automatic cruise operation, to
perform the safety operation based on the other vehicle
travel state information acquired by the acquisition section
51. Accordingly, in the automatic cruise operation under the
situation where the lane is curved, it is possible to compen-
sate for shortage of the amount of the information by
acquiring unique information to the motorcycle. As a result,
it is possible to appropriately assist the rider to drive the
motorcycle 100.

[0049] Preferably, in the rider-assistance system 1, the
other vehicle travel state information is the information
about the travel states of the other motorcycles 200 turning
the curve. With such a configuration, the accuracy of the
determination on the necessity of the safety operation is
improved. As a result, it is possible to appropriately assist
the rider to drive the motorcycle 100.

[0050] Preferably, in the rider-assistance system 1, at the
stage where the motorcycle 100 travels straight, the safety
operation execution section 53 causes the motorcycle 100,
which is performing the automatic cruise operation, to
perform the safety operation. With such a configuration, the
safety operation is performed in the situation where the rider
relatively feels at ease. As a result, it is possible to appro-
priately assist the rider to drive the motorcycle 100.
[0051] Preferably, in the rider-assistance system 1, the
other vehicle travel state information includes the informa-
tion about the speed of the other motorcycle 200. For
example, due to a fact that stability of body behavior of the
motorcycle is lower than other types of vehicles (for
example, a passenger car, a truck, and the like), the motor-
cycle tends to turn the curve at a unique speed. With such a
configuration, it is possible to perform the safety operation,
for which the speed generated to the other motorcycle 200,
that is, a unique driving tendency to the motorcycle on the
curve is considered, with the sufficient amount of the infor-
mation. As a result, driving assistance for the motorcycle
100 by the rider becomes further appropriate.

[0052] Preferably, in the rider-assistance system 1, the
other vehicle travel state information includes the informa-
tion about the deceleration of the other motorcycle 200. For
example, due to the fact that the stability of the body
behavior of the motorcycle is lower than the other types of
the vehicles (for example, the passenger car, the truck, and
the like), the unique deceleration tends to be generated to the
motorcycle on the curve. With such a configuration, it is
possible to perform the safety operation, for which the
deceleration generated to the other motorcycle 200, that is,
the unique driving tendency to the motorcycle on the curve
is considered, with the sufficient amount of the information.
As a result, the driving assistance for the motorcycle 100 by
the rider becomes further appropriate.

[0053] Preferably, in the rider-assistance system 1, the
other vehicle travel state information includes the position
information about the other motorcycle 200. For example,
due to a fact that a vehicle width of the motorcycle is
narrower than the other types of the vehicles (for example,
the passenger car, the truck, and the like), the motorcycle can
travel at a unique travel position on the curve. With such a
configuration, it is possible to perform the safety operation,
for which the travel position of the other motorcycle 200,
that is, the unique driving tendency to the motorcycle on the
curve is considered, with the sufficient amount of the infor-
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mation. As a result, the driving assistance for the motorcycle
100 by the rider becomes further appropriate.

[0054] Preferably, in the rider-assistance system 1, the
other vehicle travel state information includes the informa-
tion about the traveling direction of the other motorcycle
200. For example, due to the fact that the vehicle width of
the motorcycle is narrower than the other types of the
vehicles (for example, the passenger car, the truck, and the
like), the motorcycle can travel in a unique traveling direc-
tion on the curve. With such a configuration, it is possible to
perform the safety operation, for which the traveling direc-
tion of the other motorcycle 200, that is, the unique driving
tendency to the motorcycle on the curve is considered, with
the sufficient amount of the information. As a result, the
driving assistance for the motorcycle 100 by the rider
becomes further appropriate.

[0055] The present disclosure is not limited to the embodi-
ment that has been described. For example, only a part of the
embodiment may be implemented, or parts of the embodi-
ment may be combined.

REFERENCE SIGNS LIST

[0056] 1: Rider-assistance system

[0057] 10,210, 310: Surrounding environment detector
[0058] 20: Input device

[0059] 30, 130: Travel state detector

[0060] 50: Controller

[0061] 51: Acquisition section

[0062] 52: Automatic cruise execution section

[0063] 53: Safety operation execution section

[0064] 60: Braking device

[0065] 70: Drive device

[0066] 80: Notification device

[0067] 100: Motorcycle

[0068] 200: Another motorcycle

[0069] 300: Vehicle around another motorcycle

[0070] 400: Infrastructure equipment around another

motorcycle

1. A controller (50) that is configured to maneuver a

motorcycle (100), the controller comprising:

an automatic cruise execution section (52) that is config-
ured to cause the motorcycle (100) to perform an
automatic cruise operation;

an acquisition section (51) that is configured to acquire a
state information of another motorcycle (200) via wire-
less communication, the state information of the other
motorcycle (200) being information about a travel state
of the other motorcycle (200) turning a curve in a
traveling direction of the motorcycle (100); and

a safety operation execution section (53) that is config-
ured to cause the motorcycle (100) to perform a safety
operation in response to the state information of the
other motorcycle (200) acquired by the acquisition
section (51), the safety operation execution section (53)
configured to cause the motorcycle (100) to perform the
safety operation when the motorcycle (100) is perform-
ing the automatic cruise operation.

2. The controller according to claim 1, wherein

the other motorcycle (200) is one of a plurality of other
vehicles, and

the state information of the other motorcycle (200) is
information about travel states of the plurality of other
motorcycles turning the curve.
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3. The controller according to claim 1, wherein

the safety operation execution section (53) causes the
motorcycle (100) to perform the safety operation while
the motorcycle (100) travels straight and performs the
automatic cruise operation.

4. The controller according to claim 1, wherein

the state information of the other motorcycle (200)
includes information about at least one of a speed,
deceleration, a position, or a traveling direction of the
other motorcycle (200).

5. The controller according to claim 1, wherein

the safety operation alerts a rider of the motorcycle (100)
to an area in front of the motorcycle (100).

6. The controller according to claim 1, wherein

the safety operation alerts the rider of the motorcycle
(100) to perform a decelerating operation.

7. The controller according to claim 1, wherein

the safety operation encourages the rider of the motor-
cycle (100) to reduce a setting value of a target speed
during the automatic cruise operation.

8. The controller according to claim 1, wherein

the safety operation encourages the rider of the motor-
cycle (100) to travel between lines of vehicles.

9. The controller according to claim 1, wherein

the safety operation encourages the rider of the motor-
cycle (100) to change lanes.

10. The controller according to claim 1, wherein

the safety operation automatically reduces a speed of the
motorcycle (100).

11. The controller according to claim 1, wherein

the safety operation automatically reduces a set value of
a target speed which is set during the automatic cruise
operation.
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12. The controller according to claim 1, wherein

the safety operation automatically cancels or temporarily
stops the automatic cruise operation when the auto-
matic cruise operation is being executed.

13. The controller according to claim 1, wherein

the automatic cruise operation is an adaptive cruise con-
trol operation.

14. The controller according to claim 1, wherein

the automatic cruise operation is a cruise control opera-
tion.

15. A control method for maneuvering a motorcycle

(100), the control method comprising:

executing (S102) an automatic cruise operation of the
motorcycle (100) by using an automatic cruise execu-
tion section (52) included in a controller (50);

acquiring (S101) a state information of another motor-
cycle (200) via wireless communication by using an
acquisition section (51) included in the controller (50),
the state information of the other motorcycle (200)
being information about a travel state of the other
motorcycle (200) turning a curve in a traveling direc-
tion of the motorcycle (100); and

executing (S103, S104), by using a safety operation
execution section (53) included in the controller (50), a
safety operation of the motorcycle (100) in response to
the state information of the other motorcycle (200)
acquired in the acquisition step (S101), the safety
operation execution section (53) configured to cause
the motorcycle (100) to perform the safety operation
when the motorcycle (100) is performing the automatic
cruise operation.
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