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(57) ABSTRACT

A control system is provided for controlling an electrical
component of a human-powered vehicle in accordance
with a swivel state of a riding portion and a carrier. The
control system includes a sensor, an electrical component
and an electronic controller. The sensor is configured to out-
put a signal corresponding to a pivot angle of a pivot portion
provided between the carrier and the riding portion located
between the carrier and a handle. The electronic controller is
configured to control the electrical component in accordance
with the signal output from the sensor.
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CONTROL SYSTEM AND CONTROL
DEVICE FOR HUMAN-POWERED VEHICLE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Japanese Patent
Application No. 2021-191173, filed on Nov. 25, 2021. The
entire disclosure of Japanese Patent Application No. 2021-
191173 is hereby incorporated herein by reference.

BACKGROUND
Technical Field

[0002] The present disclosure generally relates to a tech-
nique of a control system and a control device for a human-
powered vehicle.

Background Information

[0003] For example, a human-powered vehicle disclosed
in Japanese Laid-Open Patent Publication No. 2020-69888
A (Patent Literature 1) is configured to be able to tow a
carrier by a riding portion.

SUMMARY

[0004] There is a demand for a technique capable of con-
trolling an electrical component of a human-powered vehi-
cle in accordance with a swivel state of a riding portion and
a carrier.

[0005] An object of the present disclosure is to provide a
control system and a control device for a human-powered
vehicle capable of controlling an electrical component of
the human-powered vehicle in accordance with a swivel
state of a riding portion towing a carrier and the carrier.
[0006] A control system according to a first aspect of the
present disclosure includes a sensor configured to output a
signal corresponding to a pivot angle of a pivot portion pro-
vided between a riding portion and a carrier, the riding por-
tion being located between the carrier and a handle, an elec-
trical component, and an electronic controller configured to
control the electrical component in accordance with the sig-
nal output from the sensor.

[0007] The control system of the first aspect can control
the electrical component of a human-powered vehicle in
accordance with a swivel state of the riding portion and
the carrier. By controlling the electrical component of the
human-powered vehicle in accordance with the swivel
state of the riding portion towing the carrier, smooth and
stable traveling of the human-powered vehicle can be
provided.

[0008] In the control system of a second aspect according
to the first aspect, the electrical component includes a drive
unit including a motor configured to apply a propulsive
force to the human-powered vehicle.

[0009] The control system of the second aspect can con-
trol the drive unit in accordance with the swivel state of the
riding portion and the carrier. By controlling the drive unit
in accordance with the swivel state of the riding portion and
the carrier, the propulsive force applied to the human-pow-
ered vehicle can be controlled in accordance with the swivel
state, and the smooth and stable traveling of the human-
powered vehicle can be provided.
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[0010] In the control system of a third aspect according to
the second aspect, the electronic controller is configured to
control the motor in a first control state where the pivot
angle is a first pivot angle, and the electronic controller is
configured to control the motor in a second control state
different from the first control state where the pivot angle
is a second pivot angle smaller than the first pivot angle.
[0011] The control system of the third aspect can perform
different control of the motor of the drive unit in accordance
with a difference of the swivel state of the riding portion and
the carrier.

[0012] In the control system of a fourth aspect according
to the third aspect, the electronic controller is configured to
set a maximum output value of the motor to a first output
value in the first control state.

[0013] The control system of the fourth aspect can control
the motor in a suitable manner for a case where the swivel
state of the carrier and the riding portion is large.

[0014] In the control system of a fifth aspect according to
the fourth aspect, the electronic controller is configured to
set the maximum output value of the motor to a second out-
put value in the second control state. The second output
value is larger than the first output value.

[0015] The control system of the fifth aspect can control
the motor in a suitable manner for a case where the swivel
state of the carrier and the riding portion is small.

[0016] In the control system of a sixth aspect according to
the fifth aspect, the electronic controller is configured to set
a response speed of the motor into a first response speed
where output of the motor increases in the first control state.
[0017] The control system of the sixth aspect can control
the motor in a suitable manner for a case where the swivel
state of the carrier and the riding portion is large.

[0018] In the control system of a seventh aspect according
to the sixth aspect, in the second control state, the electronic
controller is configured to set the response speed of the
motor into a second response speed where the output of
the motor increases, the second response speed being higher
than the first response speed.

[0019] The control system of the seventh aspect can con-
trol the motor in a suitable manner for a case where the
swivel state of the carrier and the riding portion is small.
[0020] In the control system of an eighth aspect according
to the third aspect, in the first control state, the electronic
controller is configured to set a maximum output ratio of
the motor to a human driving force input to the human-pow-
ered vehicle to a first maximum output ratio.

[0021] The control system of the eighth aspect can control
the motor in a suitable manner for a case where the swivel
state of the carrier and the riding portion is large.

[0022] In the control system of a ninth aspect according
the eighth aspect, the electronic controller is configured to
set the maximum output ratio of the motor to the human
driving force input to the human-powered vehicle to a sec-
ond maximum output ratio. The second maximum output
ratio is greater than the first maximum output ratio in the
second control state.

[0023] The control system of the ninth aspect can control
the motor in a suitable manner for a case where the swivel
state of the carrier and the riding portion is small.

[0024] In the control system of a tenth aspect according to
the third aspect, the electronic controller is configured to
stop the motor in a case where a traveling speed of the
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human-powered vehicle exceeds a first traveling speed in
the first control state.

[0025] The control system of the tenth aspect can control
the motor in a suitable manner for a case where the swivel
state of the carrier and the riding portion is large.

[0026] In the control system of an eleventh aspect accord-
ing to the tenth aspect, the electronic controller is configured
to stop the motor in a case where the traveling speed of the
human-powered vehicle exceeds a second traveling speed in
the second control state. The second traveling speed is
greater than the first traveling speed.

[0027] The control system of the eleventh aspect can con-
trol the motor in a suitable manner for a case where the
swivel state of the carrier and the riding portion is small.
[0028] In the control system of a twelfth aspect according
to the first aspect, the electrical component includes at least
one of a drive unit, an electric suspension, an electric seat-
post, an electric rear derailleur, an electric front derailleur,
an electric clutch, an electronic terminal, a display, a vibra-
tion generator, a light generator, or a sound generator.
[0029] The control system of the twelfth aspect can con-
trol the electrical component of the human-powered vehicle
in accordance with the swivel state of the riding portion and
the carrier.

[0030] A control device for a human-powered vehicle
according to a thirteenth aspect of the present disclosure
includes an electronic controller configured to control an
electrical component of the human-powered vehicle in
accordance with a pivot state detected by a sensor config-
ured to output a signal corresponding to a pivot angle of a
pivot portion provided between a riding portion and a car-
rier, the riding portion being located between the carrier and
a handle.

[0031] The control device for a human-powered vehicle of
the thirteenth aspect can control the electrical component of
the human-powered vehicle in accordance with the swivel
state of the riding portion and the carrier.

[0032] The control system and the control device for a
human-powered vehicle of the present disclosure can con-
trol the electrical component of the human-powered vehicle
in accordance with the swivel state of the riding portion and
the carrier.

BRIEF DESCRIPTION OF DRAWINGS

[0033] Referring now to the attached drawings which
form a part of this original disclosure.

[0034] FIG. 1 is a side elevational view of a human-pow-
ered vehicle including a control system according to a first
embodiment.

[0035] FIG. 2 is a plan view illustrating an example of a
pivot angle.

[0036] FIG. 3 is a block diagram illustrating the control
system.

[0037] FIG. 4 is a flowchart illustrating a control flow in a
first embodiment.

[0038] FIG. § is a graph illustrating an example of a rela-
tionship between a human driving force and a motor output
in accordance with a second embodiment.

[0039] FIG. 6 is a graph illustrating an example of a first
output value and a second output value in accordance with
the second embodiment.

[0040] FIG. 7 is a flowchart illustrating a control flow in
accordance with the second embodiment.
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[0041] FIG. 8 is a graph illustrating an example of a
response speed of a motor in accordance with a third
embodiment.

[0042] FIG. 9 is a flowchart illustrating a control flow in
accordance with the third embodiment.

[0043] FIG. 10 is a flowchart illustrating a control flow in
accordance with a fourth embodiment.

[0044] FIG. 11 is a flowchart illustrating a control flow in
accordance with a fifth embodiment.

[0045] FIG. 12 is a side elevational view illustrating a
modification of the human-powered vehicle.

DETAILED DESCRIPTION OF EMBODIMENTS

[0046] Selected embodiments will now be explained with
reference to the drawings. It will be apparent to those skilled
in the bicycle field from this disclosure that the following
descriptions of the embodiments are provided for illustra-
tion only and not for the purpose of limiting the invention
as defined by the appended claims and their equivalents.

First Embodiment

[0047] A human-powered vehicle 1 including a control
system 70 according to a first embodiment will be described
with reference to FIGS. 1 to 3. The human-powered vehicle
11s a vehicle that has at least one wheel and can be driven by
at least a human driving force. The human-powered vehicle
1 includes various types of bicycles such as a mountain bike,
a road bike, a city bike, a cargo bike, a hand bike, and a
recumbent bike. The number of wheels included in the
human-powered vehicle 1 is not limited. The human-pow-
ered vehicle 1 includes, for example, a single-wheeled vehi-
cle and a vehicle having two or more wheels. The human-
powered vehicle 1 is not limited to a vehicle that can be
driven only by a human driving force. The human-powered
vehicle 1 includes an E-bike that uses not only a human
driving force but also a driving force of an electric motor
for propulsion. The E-bike includes a power-assisted bicycle
whose propulsion is assisted by an electric motor. Herein-
after, in the embodiment, the human-powered vehicle 1 is
described as a bicycle.

[0048] The human-powered vehicle 1 includes a crank 10,
a rear wheel 20, a front wheel 30, a frame 40, a drive
mechanism 50, a battery 60, and the control system 70.
The crank 10 illustrated in FIG. 1 includes a crankshaft 11
rotatable with respect to the frame 40 and a pair of crank
arms 12 provided at both ends in an axial direction of the
crankshaft 11. A pedal 13 is coupled to each of the crank
arms 12.

[0049] The rear wheel 20 and the front wheel 30 are sup-
ported by the frame 40. The front wheel 30 is attached to a
front fork 41 provided at a front part of the frame 40. A
handle 42 is coupled to the front fork 41. The handle 42 is
provided with an operation device 43 for operating an elec-
trical component 80. In the present embodiment, the opera-
tion device 43 includes a cycle computer. The operation
device 43 outputs a signal corresponding to an operation
by a user to an electronic controller 101. The rear wheel
20 is attached to a rear part of the frame 40. A riding portion
44 is provided on an upper part of the frame 40. The riding
portion 44 includes a seat. The riding portion 44 can further
include a seatpost.

[0050] The drive mechanism 50 couples the crank 10 to
the rear wheel 20. The drive mechanism 50 includes a first
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rotating body 51 coupled to the crankshaft 11, a second
rotating body 52 coupled to the rear wheel 20, and a chain
53 coupling the first rotating body 51 to the second rotating
body 52.

[0051] The first rotating body 51 includes at least one
front sprocket. In the present embodiment, the first rotating
body 51 includes more than two front sprockets. The first
rotating body 51 can include one front sprocket. In a case
where the first rotating body 51 includes two or more front
sprockets having different numbers of teeth, in a state where
the first rotating body 51 is attached to the human-powered
vehicle 1, a front sprocket having the largest number of teeth
is disposed farther from a center surface of the frame 40 of
the bicycle than a front sprocket having the smallest number
of teeth.

[0052] The second rotating body 52 includes at least one
rear sprocket. The second rotating body 52 includes two or
more rear sprockets having different numbers of teeth. The
second rotating body 52 can include twelve or more rear
sprockets having different numbers of teeth. In a case
where the second rotating body 52 includes two or more
front sprockets, in a state where the second rotating body
52 is attached to the human-powered vehicle 1, a rear
sprocket having the largest number of teeth is disposed clo-
ser to the center surface of the frame 40 of the bicycle than a
rear sprocket having the smallest number of teeth. The chain
53 couples one front sprocket included in the first rotating
body 51 to one rear sprocket included in the second rotating
body 52. A rotational force of the first rotating body 51 is
transmitted to the rear sprocket through the chain 53.
[0053] The drive mechanism 50 of the present embodi-
ment transmits the front sprocket, the rear sprocket, and
the rotational force using the chain 53, but the configuration
of the drive mechanism 50 is not limited. For example, the
first rotating body 51 and the second rotating body 52 can
include a pulley, a bevel gear, or the like instead of the
sprocket. The first rotating body 51 and the second rotating
body 52 can be coupled by a belt, a shaft, or the like instead
of the chain 53.

[0054] A first one-way clutch can be provided between the
crankshaft 11 and the first rotating body 51. The first one-
way clutch causes the first rotating body 51 to rotate forward
in a case where the crank 10 rotates forward, and allows
relative rotation of the crankshaft 11 and the first rotating
body 51 in a case where the crank 10 rotates rearward. A
second one-way clutch is provided between the second
rotating body 52 and the rear wheel 20. The second one-
way clutch causes the rear wheel 20 to rotate forward in a
case where the second rotating body 52 rotates forward, and
allows relative rotation of the second rotating body 52 and
the rear wheel 20 in a case where the second rotating body
52 rotates rearward.

[0055] The battery 60 supplies power to the electrical
component 80 provided in the human-powered vehicle 1.
The battery 60 is provided in at least one of the inside or
the outside of the frame 40. The battery 60 can supply
power to the electrical component 80 and a control device
100 for the human-powered vehicle 1. The battery 60 can be
capable of supplying power to a drive unit 81. The battery
60 can include a plurality of batteries and can supply power
to each of a plurality of electrical components 80. A single
battery 60 can supply power to the electrical component 80
and the drive unit 81. The battery 60 can be provided
directly on the electrical component 80.
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[0056] A carrier C is detachably attached to the human-
powered vehicle 1 illustrated in FIG. 1. The carrier C is
coupled to the frame 40 so as to be pivotable relative to
the riding portion 44. The riding portion 44 tows the carrier
C via the frame 40 during traveling of the human-powered
vehicle 1. In the present embodiment, the carrier C includes
a towed vehicle C10.

[0057] The towed vehicle C10 includes a body Cl11, a
wheel C12, and a coupling portion C14. The towed vehicle
C10 further includes a connecting portion C13. The body
C11 is configured to be able to support at least one of a
person or a cargo that is loaded to the body C11. The body
C11 is disposed at a rear part of the human-powered vehicle
1. The wheel C12 is provided on the body C11. The connect-
ing portion C13 connects the body C11 and the coupling
portion C14 to each other. The connecting portion C13 can
be configured integrally with at least one of the body C11 or
the coupling portion C14. The connecting portion C13 can
be configured separately from the body C11 and the cou-
pling portion C14. The connecting portion C13 can load a
cargo. The coupling portion C14 can be coupled to the
human-powered vehicle 1. In the present embodiment, the
coupling portion C14 includes a pivot portion Cl14a config-
ured to be coupled to the frame 40. As illustrated in FIGS. 1
and 2, the pivot portion Cl4a is coupled to the frame 40 so
as to rotate relative to the riding portion 44 in a yaw direc-
tion. The pivot portion Cl4a is coupled to a portion of the
frame 40 that supports an electric seatpost 83. The towed
vehicle C10 can be coupled to the human-powered vehicle
1 so as to be disposed in front of or on a side of the human-
powered vehicle 1. The towed vehicle C10 can be config-
ured by omitting the connecting portion C13.

[0058] The control system 70 is the control system 70 for
the human-powered vehicle, the control system including a
sensor 110 configured to output a signal corresponding to a
pivot angle D of the pivot portion Cl4a provided between
the riding portion 44 and the carrier C, the riding portion 44
being located between the carrier C and the handle 42, the
electrical component 80, and the electronic controller 101
configured to control the electrical component 80 in accor-
dance with the signal output from the sensor 110. The term
“sensor” as used herein refers to a physical device or instru-
ment designed to detect the presence or absence of a parti-
cular event, object, substance, or a change in its environ-
ment, and to emit a signal in indicative of the detection.
The term “sensor” as used herein does not include a
human being. FIG. 3 illustrates an example of the control
system 70. The control system 70 illustrated in FIG. 3
includes the electrical component 80, the control device
100 for the human-powered vehicle, and the sensor 110. In
the present specification, the control device 100 for a
human-powered vehicle can be described as the control
device 100.

[0059] The electrical component 80 illustrated in FIGS. 1
and 3 electrically operates in accordance with at least one
condition different from the operation of the operation
device 43 and the operation of the operation device 43.
The electrical component 80 includes at least one of the
drive unit 81, an electric suspension 82, the electric seatpost
83, an electric rear derailleur 84, an electric front derailleur
85, an electric clutch 86, an electronic terminal 87, a display
88, a vibration generator 89, a light generator 90, or a sound
generator 91. The electrical component 80 includes the drive
unit 81 including a motor 81a for applying a propulsive
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force to the human-powered vehicle 1. In the present embo-
diment, the electrical component 80 includes the drive unit
81, the electric suspension 82, the electric seatpost 83, the
electric rear derailleur 84, the electric front derailleur 85, the
electric clutch 86, the electronic terminal 87, the display 88,
the vibration generator 89, the light generator 90, and the
sound generator 91.

[0060] The drive unit 81 assists in the propulsion of the
human-powered vehicle 1. The motor 81a of the drive unit
81 operates in accordance with, for example, a human driv-
ing force input to the human-powered vehicle 1. Specifi-
cally, the electronic controller 101 controls the motor 8la
of the drive unit 81 in accordance with the human driving
force input to the crank 10 provided in the human-powered
vehicle 1. The drive unit 81 can include a speed reducer that
couples the motor 81a and the crank 10 in addition to the
motor 81a.

[0061] The electric suspension 82 absorbs an impact
applied to the human-powered vehicle 1. The electric sus-
pension 82 includes at least one of an electric rear suspen-
sion corresponding to the rear wheel 20 or an electric front
suspension corresponding to the front wheel 30. In the pre-
sent embodiment, the electric suspension 82 includes an
electric front suspension corresponding to the front wheel
30.

[0062] The electric seatpost 83 changes a height of the
riding portion 44. In the present embodiment, the height of
the riding portion 44 with respect to the frame 40 is changed
in accordance with the driving of the electric seatpost 83.
[0063] The electric rear derailleur 84 changes a transmis-
sion ratio as a ratio of a rotational speed of the rear wheel 20
to a rotational speed of the crankshaft 11. The transmission
ratio is calculated by dividing the number of teeth of the
front sprocket with which the chain 53 is engaged by the
number of teeth of the rear sprocket with which the chain
53 is engaged. The electric rear derailleur 84 can change the
transmission ratio of the human-powered vehicle 1 by mov-
ing the chain 53 between a plurality of rear sprockets.
[0064] The electric front derailleur 85 changes the trans-
mission ratio. The electric front derailleur 85 can change the
transmission ratio of the human-powered vehicle 1 by mov-
ing the chain 53 between a plurality of front sprockets.
[0065] The electric clutch 86 connects the second rotating
body 52 and the rear wheel 20, for example. The electric
clutch 86 includes a first transmission state and a second
transmission state. The first transmission state is a state in
which rotational power in a direction in which the crank 10
of the second rotating body 52 rotates forward is transmitted
to the rear wheel 20, and rotational power in a direction in
which the crank 10 of the rear wheel 20 rotates forward is
not transmitted to the second rotating body 52. In the first
transmission state, the rotational power in the direction in
which the crank 10 of the rear wheel 20 rotates forward is
not transmitted to the second rotating body 52, but rotational
power in a direction in which the crank 10 of the rear wheel
20 rotates rearward is transmitted to the second rotating
body 52. The second transmission state is a state in which
the rotational power in at least the direction in which the
crank 10 of the rear wheel 20 rotates forward is transmitted
to the second rotating body 52. The electric clutch 86 can be
provided between the first rotating body 51 and the motor
81a of the drive unit 81.

[0066] The electronic terminal 87 performs calculation
processing and outputs a result of the calculation processing
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and the like. The electronic terminal 87 can output a result of
the calculation processing or the like by at least one of dis-
play of a message by a display unit, generation of vibration
by a vibrate function, output of light by a lamp, or output of
voice by a speaker. The electronic terminal 87 can be pro-
vided in the human-powered vehicle 1 or carried by the user
of the human-powered vehicle 1. The electronic terminal 87
includes, for example, a cycle computer, a smartphone, a
tablet terminal, or the like. In the present embodiment, the
electronic terminal 87 includes the operation device 43.
[0067] The display 88 displays various information. The
display 88 can be provided to the human-powered vehicle 1
or carried by the user of the human-powered vehicle 1. The
display 88 includes, for example, a liquid crystal display, an
organic EL display, or the like.

[0068] The vibration generator 89 generates vibration.
The vibration generator 89 can be provided to the human-
powered vehicle 1 or carried by the user of the human-pow-
ered vehicle 1. The vibration generator 89 includes, for
example, an electric motor including an eccentric weight.
[0069] The light generator 90 generates light. The light
generator 90 can be provided to the human-powered vehicle
1 or carried by the user of the human-powered vehicle 1.
The light generator 90 includes, for example, the display
88, a front lamp 904, a tail lamp, and the like.

[0070] The sound generator 91 generates sound. The
sound generator 91 can be provided to the human-powered
vehicle 1 or carried by the user of the human-powered vehi-
cle 1. The sound generator 91 includes, for example, a buz-
zer, a speaker, and the like.

[0071] The control device 100 for the human-powered
vehicle lincludes an electronic controller 101 that controls
the electrical component 80 of the human-powered vehicle 1
in accordance with a pivot state detected by the sensor 110
that outputs the signal corresponding to the pivot angle D of
the pivot portion Cl4a provided between the riding portion
44 and the carrier C, the riding portion 44 being located
between the carrier C and the handle 42. FIG. 3 illustrates
an example of the control device 100. The control device
100 illustrated in FIG. 3 includes the electronic controller
101 and a storage 102.

[0072] The electronic controller 101 performs control
related to the human-powered vehicle 1. The electronic con-
troller 101 is a hardware device that manages and/or directs
the flow of data for controlling the drive unit 81, the electric
suspension 82, the electric seatpost 83, the electric rear
derailleur 84, the electric front derailleur 85, the electric
clutch 86, the electronic terminal 87, the display 88, the
vibration generator 89, the light generator 90 and the
sound generator 91. The electronic controller 101 includes
a calculation processor that executes a predetermined con-
trol program. The calculation processor includes, for exam-
ple, a central processing unit (CPU) or a micro processing
unit (MPU). The electronic controller 101 can include one
or a plurality of microcomputers. The electronic controller
101 is formed of one or more semiconductor chips that are
mounted on a circuit board. Thus, the terms “electronic con-
troller” and “controller” as used herein refers to hardware
that executes a software program, and does not include a
human being.

[0073] The storage 102 stores information used for var-
ious control programs and various control processing. The
storage 102 is any computer storage device or any non-tran-
sitory computer-readable medium with the sole exception of
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a transitory, propagating signal. The storage 102 stores
information used for various control programs and various
control processing. The storage 102 includes, for example, a
nonvolatile memory and a volatile memory. For example,
the storage 102 can include an internal memory, or other
type of memory devices such as a ROM (Read Only Mem-
ory) device, a RAM (Random Access Memory) device, a
hard disk, a flash drive, etc. The electronic controller 101
stores and reads data and/or programs from the storage 102.
[0074] The electronic controller 101 is configured to be
able to control the motor 81a of the drive unit 81 in a plur-
ality of control states. The plurality of control states include
a first control state and a second control state different from
the first control state. In a first control mode, the electronic
controller 101 controls the motor 81« in the first control
state. In a second control mode different from the first con-
trol mode, the electronic controller 101 controls the motor
814 in the second control state.

[0075] The electronic controller 101 controls the motor
81a in accordance with a predetermined condition in the
first control state and the second control state. For example,
the electronic controller 101 controls output of the motor
81a in accordance with the human driving force or the like
in the first control state and the second control state.

[0076] The sensor 110 detects the pivot state. The pivot
state indicates a relative swivel state of the riding portion
44 and the carrier C. In the present embodiment, the sensor
110 detects the pivot angle D illustrated in FIG. 2. The pivot
angle D indicates a relative rotation angle in the yaw direc-
tion of the carrier C with respect to the human-powered
vehicle 1. The pivot angle D can indicate a relative rotation
angle in the yaw direction of the human-powered vehicle 1
with respect to the carrier C.

[0077] The sensor 110 includes a sensor provided on at
least one of the human-powered vehicle 1 or the carrier C.
In the present embodiment, the sensor 110 includes a sensor
provided on the human-powered vehicle 1. The sensor 110
provided on the human-powered vehicle 1 includes a gyro
sensor provided in the frame 40. In a case where the sensor
110 is provided on the carrier C, the sensor 110 can include a
gyro sensor provided on the pivot portion Cl4a. In a case
where the sensor 110 is provided on the human-powered
vehicle 1 and the carrier C, the sensor 110 can include an
acceleration sensor provided on the human-powered vehicle
1 and the carrier C. The acceleration sensor provided on the
human-powered vehicle 1 and the carrier C can detect the
pivot angle D on the basis of acceleration of the human-
powered vehicle 1 and acceleration of the carrier C.

[0078] The sensor 110 outputs a signal corresponding to
the pivot angle D to the electronic controller 101. The elec-
tronic controller 101 acquires information on the pivot state
on the basis of a detection value detected by the sensor 110.
The electronic controller 101 estimates the pivot angle D on
the basis of the detection value detected by the sensor 110.
The electronic controller 101 can calculate the pivot angle D
on the basis of the detection value or can estimate the pivot
angle D on the basis of a table stored in advance. Note that
the sensor 110 can determine the pivot angle D on the basis
of the detection value. The electronic controller 101 controls
the electrical component 80 in accordance with the pivot
state. In the present embodiment, the electronic controller
101 controls the drive unit 81 in accordance with the pivot
state. The electronic controller 101 controls the motor 814 in
the first control state in a case where the pivot angle D is a
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first pivot angle, and the electronic controller 101 controls
the motor 81« in the second control state different from the
first control state in a case where the pivot angle D is a sec-
ond pivot angle smaller than the first pivot angle.

[0079] The first pivot angle includes at least one angle
greater than 0°. In the present embodiment, the first pivot
angle includes a range of a predetermined angle. The storage
102 stores the first pivot angle.

[0080] The second pivot angle includes at least one angle
smaller than the first pivot angle. In the present embodi-
ment, the second pivot angle includes a range of a predeter-
mined angle smaller than the first pivot angle. The storage
102 stores the second pivot angle. The second pivot angle
can include 0°.

[0081] An example of control executed by the electronic
controller 101 will be described with reference to FIG. 4.
The electronic controller 101 starts a first control flow
according to a flowchart illustrated in FIG. 4 in a case
where a predetermined condition is satisfied. In the present
embodiment, the electronic controller 101 starts the first
control flow in response to input of the human driving
force to the human-powered vehicle 1. The electronic con-
troller 101 can start the first control flow when power feed-
ing from the battery 60 to the electronic controller 101 is
started and a predetermined operation is performed in the
operation device 43. When the first control flow ends, the
electronic controller 101 repeatedly executes the first con-
trol flow at predetermined time intervals until the predeter-
mined condition is satisfied. In the present embodiment, the
electronic controller 101 repeatedly executes the first con-
trol flow at predetermined time intervals until the predeter-
mined operation is performed in the operation device 43.
The electronic controller 101 can repeatedly execute the
first control flow until the human driving force is no longer
input to the human-powered vehicle 1.

[0082] In step S1, the electronic controller 101 acquires
information on the pivot angle D on the basis of the signal
output from the sensor 110. The signal output from the sen-
sor 110 can include information of the pivot angle D, and
can include information used by the electronic controller
101 to perform at least one of determination or calculation
of the pivot angle D. The electronic controller 101 deter-
mines the pivot angle D on the basis of the signal output
from the sensor 110. In a case where the pivot angle D is
greater than or equal to a predetermined threshold, the elec-
tronic controller 101 determines that the pivot angle D is the
first pivot angle. The predetermined threshold is stored in
the storage 102. The predetermined threshold can be
changeable by a user. In a case where the first pivot angle
includes a range of a predetermined angle, the electronic
controller 101 can determine that the pivot angle D is the
first pivot angle in a case where the pivot angle D is within
the range of the first pivot angle.

[0083] In a case where the pivot angle D is the first pivot
angle, the electronic controller 101 causes the processing to
proceed to step S2. In a case where the pivot angle D is not
the first pivot angle, the electronic controller 101 causes the
processing to proceed to step S3. In step S2, the electronic
controller 101 controls the motor 81« in the first control
state. After performing the processing of step S2, the elec-
tronic controller 101 ends the first control flow.

[0084] In a case where the pivot angle D acquired in step
S1 is less than the predetermined threshold, the electronic
controller 101 determines in step S3 that the pivot angle D
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is the second pivot angle. In a case where the second pivot
angle includes a range of a predetermined angle, the electro-
nic controller 101 can determine that the pivot angle D is the
second pivot angle in a case where the pivot angle D is
within the range of the second pivot angle.

[0085] In a case where the electronic controller 101 deter-
mines that the pivot angle D is the second pivot angle, the
processing proceeds to step S4. In a case where the pivot
angle D is not the second pivot angle, the electronic control-
ler 101 ends the first control flow. In step S4, the electronic
controller 101 controls the motor 81« in the second control
state. After performing the processing of step S4, the elec-
tronic controller 101 ends the first control flow. In the first
control flow, in a case where the pivot angle D is not the first
pivot angle or the second pivot angle, it is conceivable that
the pivot angle D cannot be detected due to, for example, a
failure of the sensor 110 and a mounting state of the sensor
110. In the case where the pivot angle D is not the first pivot
angle or the second pivot angle, the electronic controller 101
can perform assist control not based on the pivot angle D.
[0086] The electronic controller 101 can control the elec-
trical component 80 of the human-powered vehicle 1 in
accordance with the swivel state of the riding portion 44
towing the carrier C and the carrier C by executing the
first control flow to change the control state. In the present
embodiment, the electronic controller 101 can control the
drive unit 81 in accordance with the swivel state of the rid-
ing portion 44 towing the carrier C and the carrier C. The
electronic controller 101 can perform different control of the
motor 81« of the drive unit 81 in accordance with a differ-
ence of the swivel state of the riding portion 44 towing the
carrier C and the carrier C.

[0087] In the present embodiment, the electronic control-
ler 101 can control the motor 81« in the first control state in
a case where the pivot angle D is the first pivot angle greater
than the second pivot angle. The electronic controller 101
can control the motor 81« in the second control state in a
case where the pivot angle D is the second pivot angle smal-
ler than the first pivot angle.

Second Embodiment

[0088] The control system 70 according to a second embo-
diment will be described with reference to FIGS. § to 7.
Components common to those in the first embodiment are
denoted by the same reference signs as those in the first
embodiment, and redundant description will be omitted.

[0089] The electronic controller 101 controls the motor
81a of the drive unit 81 in accordance with the human driv-
ing force input to the human-powered vehicle 1 in the first
control state and the second control state. FIG. 5 illustrates
an example of a graph used when the motor 81a of the drive
unit 81 is controlled in accordance with the human driving
force. In FIGS. 5 and 6, the output of the motor 81a is
described as motor output. In the present specification, the
output of the motor 81a can be described as motor output. In
a case where the drive unit 81 includes a speed reducer, the
motor output is output that is input to the human-powered
vehicle 1 as an auxiliary propulsive force via the speed redu-
cer. The motor output is indicated in the same unit as the
human driving force, for example. For example, the motor
output is indicated by at least one of rotational torque of the
motor 81a or a rotation speed of the motor 81a. The motor
output can be indicated by power of the motor 81a, which is
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a product of the rotational torque of the motor 81« and the
rotation speed of the motor 81a, or by a driving force.
[0090] The electronic controller 101 starts driving of the
motor 81a when the human driving force becomes greater
than or equal to a first threshold T1. When starting the driv-
ing of the motor 81a, the electronic controller 101 controls
the motor 81a such that the motor output increases in pro-
portion as the human driving force increases. When the
human driving force becomes greater than or equal to a sec-
ond threshold T2, the electronic controller 101 controls the
motor 81a such that the motor output maintains a maximum
output value PM of the motor 81a. When the human driving
force becomes larger than or equal to the second threshold
T2, the electronic controller 101 controls the motor 81a such
that the motor output does not exceed the maximum output
value PM of the motor 81a.

[0091] The maximum output value PM of the motor 81a
defines an upper limit value of the output of the motor 81a in
a case where the electronic controller 101 controls the motor
81a. The maximum output value PM of the motor 81a is
different from a maximum output value based on perfor-
mance of the motor 81a. The second threshold T2 is greater
than the first threshold T1. The electronic controller 101
controls the motor 81a such that an output ratio of the
motor with respect to the human driving force does not
exceed a predetermined ratio. The electronic controller 101
controls the motor 81a such that the motor output does not
exceed the maximum output value PM even when the output
ratio of the motor with respect to the human driving force is
within a range of the predetermined ratio. A relationship
between the human driving force and the motor output is
defined in accordance with a relationship between a travel-
ing speed of the human-powered vehicle 1 and a road traffic
law.

[0092] Asillustrated in FIG. 6, the maximum output value
PM of the motor 81a includes a first output value PM1 and a
second output value PM2. The second output value PM2 is
different from the first output value PM1. In the present
embodiment, the second output value PM?2 is greater than
the first output value PM1. The first output value PMI1 and
the second output value PM2 can be stored in the storage
102.

[0093] The electronic controller 101 sets the maximum
output value PM of the motor 81a to the first output value
PM1 or the second output value PM2. In a case where the
electronic controller 101 sets the maximum output value PM
of the motor 81« to the first output value PM1, the electronic
controller 101 controls the motor 81a such that the motor
output does not exceed the first output value PM1 even
when the human driving force becomes larger than or
equal to the second threshold T2. In a case where the elec-
tronic controller 101 sets the maximum output value PM of
the motor 81a to the second output value PM2, the electro-
nic controller 101 controls the motor 81« such that the motor
output does not exceed the second output value PM2 even
when the human driving force becomes larger than or equal
to a third threshold T3. The third threshold T3 is greater than
the second threshold T2.

[0094] The electronic controller 101 sets the maximum
output value PM of the motor 81a such that the maximum
output value PM of the motor 81a becomes a different out-
put value in the first control state and the second control
state. An example of control executed by the electronic con-
troller 101 will be described with reference to FIG. 7.
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[0095] The electronic controller 101 starts a second con-
trol flow according to a flowchart illustrated in FIG. 7 when
a predetermined condition is satisfied. When the second
control flow ends, the electronic controller 101 repeatedly
executes the second control flow at predetermined time
intervals until the predetermined condition is satisfied. A
condition for starting the second control flow and a condi-
tion for repeating the execution of the second control flow
are similar to those of the first control flow in the first
embodiment.

[0096] The electronic controller 101 determines whether
the pivot angle D is the first pivot angle in step S11. In a
case where the electronic controller 101 determines that
the pivot angle D is the first pivot angle, the processing pro-
ceeds to step S12. In a case where the electronic controller
101 determines that the pivot angle D is not the first pivot
angle, the processing proceeds to step S13.

[0097] In step S12, the electronic controller 101 controls
the motor 81a in the first control state. The electronic con-
troller 101 sets the maximum output value PM of the motor
81a to the first output value PMI1 in the first control state.
After performing the processing of step S12, the electronic
controller 101 ends the second control flow.

[0098] The electronic controller 101 determines whether
the pivot angle D is the second pivot angle in step S13. In
a case where the electronic controller 101 determines that
the pivot angle D is the second pivot angle, the processing
proceeds to step S14. In a case where determining that the
pivot angle D is not the second pivot angle, the electronic
controller 101 ends the second control flow.

[0099] In step S14, the electronic controller 101 controls
the motor 81a in the second control state. The electronic
controller 101 sets the maximum output value PM of the
motor 81a to the second output value PM2 in the second
control state, the second output value PM2 being larger
than the first output value PM1. After performing the pro-
cessing of step S14, the electronic controller 101 ends the
second control flow. In the second control flow, in a case
where the pivot angle D is not the first pivot angle or the
second pivot angle, it is conceivable that the pivot angle D
cannot be detected due to, for example, a failure of the sen-
sor 110 and the mounting state of the sensor 110. In a case
where determining that the pivot angle D is not the first
pivot angle in step S11 and then determining that the pivot
angle D is not the second pivot angle in step S13, the elec-
tronic controller 101 can perform assist control not based on
the pivot angle D.

[0100] The electronic controller 101 can control the motor
81¢ in a suitable manner for the swivel state of the carrier C
and the riding portion 44 by executing the second control
flow to set the maximum output value PM of the motor
81a. The electronic controller 101 can control the motor
81¢ in a suitable manner for a case where the swivel state
of the carrier C and the riding portion 44 is large by execut-
ing the second control flow to set the maximum output value
PM of the motor 81a. In the present embodiment, the elec-
tronic controller 101 sets the maximum output value PM of
the motor 81a to the first output value PM1 in the first con-
trol state, the first output value PM1 being smaller than the
second output value PM2, and reduces an assist force of the
human-powered vehicle 1. By reducing the assist force of
the human-powered vehicle 1, the electronic controller 101
can suppress an increase in the traveling speed of the
human-powered vehicle 1 in a case where the swivel state
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of the carrier C and the riding portion 44 is large, for exam-
ple, and thus the human-powered vehicle 1 is easy to man-
euver in a small space. This improves traveling comfort and
stability of the human-powered vehicle 1.

[0101] In a case where the pivot angle D is the second
pivot angle smaller than the first pivot angle, the electronic
controller 101 can control the motor 81« in a suitable man-
ner for a case where the swivel state of the carrier C and the
riding portion 44 is small by controlling the motor 81a in the
second control state. In the present embodiment, the electro-
nic controller 101 sets the maximum output value PM of the
motor 8la to the second output value PM2 in the second
control state, the second output value PM2 being larger
than the first output value PMI1. Accordingly, in a case
where the swivel state of the carrier C and the riding portion
44 is small, the assist force of the human-powered vehicle 1
can be increased, and the traveling comfort and stability of
the human-powered vehicle 1 are improved.

[0102] In the second control flow, the electronic controller
101 can reverse the setting of the maximum output value
PM of the motor 81« between the first control state and the
second control state. The electronic controller 101 sets the
maximum output value PM of the motor 814 to the second
output value PM2 in the first control state, the second output
value PM2 being larger than the first output value PM1, by
reversing the setting of the maximum output value PM of
the motor 81a between the first control state and the second
control state. In the first control state, the electronic control-
ler 101 sets the maximum output value PM of the motor 81a
to the second output value PM2, and thus the assist force of
the human-powered vehicle 1 can be increased in a case
where the swivel state of the carrier C and the riding portion
44 is large. The electronic controller 101 can increase a ris-
ing force of the human-powered vehicle 1 by increasing the
assist force of the human-powered vehicle 1. Since the ris-
ing force of the human-powered vehicle 1 can be increased,
the human-powered vehicle 1 easily returns from the state in
which the swivel state of the carrier C and the riding portion
44 is large to a non-swivel state in which the carrier C and
the riding portion 44 face the same direction.

Third Embodiment

[0103] The control system 70 according to a third embodi-
ment will be described with reference to FIGS. 5, 8, and 9.
Components common to those of the first and second embo-
diments are denoted by the same reference signs as those of
the first and second embodiments, and redundant descrip-
tion will be omitted.

[0104] FIG. 8 illustrates an example of a graph showing a
relationship between time and motor output in a case where
the human driving force greater than or equal to the second
threshold T2 shown in FIG. 5 is input to the pedal 13. A
slope of the graph illustrated in FIG. 8 indicates a response
speed of the motor 81a in a case where the output of the
motor 8la increases. In the present specification, the
response speed of the motor 81« in the case where the output
of the motor 81a increases can be described as a response
speed of the motor 81a.

[0105] The response speed of the motor 81a includes a
first response speed and a second response speed. The sec-
ond response speed is different from the first response
speed. In the present embodiment, the second response
speed is faster than the first response speed. The slope of
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the graph indicated by a solid line in FIG. 8 indicates an
example of the first response speed. The slope of the graph
indicated by a two-dot chain line in FIG. 8 indicates an
example of the second response speed. In response to the
input of the human driving force in the first control state
and the second control state, the electronic controller 101
controls the motor 81a in accordance with the first response
speed or the second response speed.

[0106] In the present embodiment, in a case where con-
trolling the motor 81a at the first response speed, the elec-
tronic controller 101 controls the motor 81a such that the
output ratio of the motor 81a with respect to the human driv-
ing force at a point past time t2 becomes a first predeter-
mined ratio in response to the input of the human driving
force greater than or equal to the second threshold T2 to
the pedal 13. The electronic controller 101 controls the
motor 81a such that the output of the motor 81a does not
exceed the maximum output value PM even in a case where
controlling the output of the motor 81« at the first predeter-
mined ratio at the time past time t2. In a case where control-
ling the motor 81« at the second response speed, the electro-
nic controller 101 controls the motor 81a such that the
output ratio of the motor 81a with respect to the human driv-
ing force at a point past time t1 becomes the first predeter-
mined ratio in response to the input of the human driving
force greater than or equal to the second threshold T2 to
the pedal 13. Time required until time tl is shorter than
time required until time t2. The electronic controller 101
controls the motor 81a such that the output of the motor
81a does not exceed the maximum output value PM even
in a case where controlling the output of the motor 81a at
the first predetermined ratio at the time past time t1.

[0107] The electronic controller 101 sets the response
speed of the motor 81a such that the response speed of the
motor 8la becomes a different response speed in the first
control state and the second control state. An example of
control executed by the electronic controller 101 will be
described with reference to FIG. 9.

[0108] The electronic controller 101 starts a third control
flow according to a flowchart illustrated in FIG. 9 in a case
where a predetermined condition is satisfied. When the third
control flow ends, the electronic controller 101 repeatedly
executes the third control flow at predetermined time inter-
vals until the predetermined condition is satisfied. A condi-
tion for starting the third control flow and a condition for
repeating the execution of the third control flow are similar
to those of the first control flow in the first embodiment.
[0109] The electronic controller 101 determines whether
the pivot angle D is the first pivot angle in step S21. In a
case where the electronic controller 101 determines that the
pivot angle D is the first pivot angle, the processing pro-
ceeds to step S22. In a case where the electronic controller
101 determines that the pivot angle D is not the first pivot
angle, the processing proceeds to step S23.

[0110] In step S22, the electronic controller 101 controls
the motor 81a in the first control state. The electronic con-
troller 101 sets a response speed of the motor 81« into a first
response speed if output of the motor 81« increases in the
first control state. After performing the processing of step
S22, the electronic controller 101 ends the third control flow.
[0111] The electronic controller 101 determines whether
the pivot angle D is the second pivot angle in step S23. In
a case where the electronic controller 101 determines that
the pivot angle D is the second pivot angle, the processing
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proceeds to step S24. In a case where determining that the
pivot angle D is not the second pivot angle, the electronic
controller 101 ends the third control flow.

[0112] In step S24, the electronic controller 101 controls
the motor 81« in the second control state. The electronic
controller 101 sets the response speed of the motor 8la
into a second response speed if the output of the motor
81a increases in the second control state, the second
response speed being higher than the first response speed.
After performing the processing of step S24, the electronic
controller 101 ends the third control flow. In the third con-
trol flow, in a case where the pivot angle D is not the first
pivot angle or the second pivot angle, it is conceivable that
the pivot angle D cannot be detected due to, for example, a
failure of the sensor 110 and the mounting state of the sensor
110. In a case where determining that the pivot angle D is
not the first pivot angle in step S21 and then determining
that the pivot angle D is not the second pivot angle in step
S23, the electronic controller 101 can perform assist control
not based on the pivot angle D.

[0113] The electronic controller 101 controls the motor
81¢ in the first control state in a case where the pivot angle
D is the first pivot angle larger than the second pivot angle.
In a case where the pivot angle D is the first pivot angle, the
electronic controller 101 can perform a suitable control for a
case where the swivel state of the carrier C and the riding
portion 44 is large by controlling the motor 81« in the first
control state. In the present embodiment, the electronic con-
troller 101 can gradually increase the output ratio of the
motor 81a with respect to the human driving force input to
the human-powered vehicle 1 by setting the response speed
of the motor 81a to the first response speed slower than the
second response speed in the first control state. By gradually
increasing the output ratio of the motor 81« with respect to
the human driving force input to the human-powered vehi-
cle 1, the electronic controller 101 can suppress a sharp
increase in the traveling speed of the human-powered vehi-
cle 1in a case where the swivel state of the carrier C and the
riding portion 44 is large, for example, and thus the human-
powered vehicle 1 is easy to maneuver in a small space. This
improves traveling comfort and stability of the human-pow-
ered vehicle 1.

[0114] The electronic controller 101 controls the motor
81a in the second control state in a case where the pivot
angle D is the second pivot angle smaller than the first
pivot angle. In a case where the pivot angle D is the second
pivot angle, the electronic controller 101 can perform a sui-
table control for a case where the swivel state of the carrier
C and the riding portion 44 is small by controlling the motor
81¢ in the second control state. In the present embodiment,
the electronic controller 101 can quickly increase the output
ratio of the motor 81a with respect to the human driving
force input to the human-powered vehicle 1 in a case
where the swivel state of the carrier C and the riding portion
44 is small by setting the response speed of the motor 81a to
the second response speed faster than the first response
speed in the second control state. By quickly increasing
the output ratio of the motor 8la with respect to the
human driving force input to the human-powered vehicle 1
in a case where the swivel state of the carrier C and the
riding portion 44 is small, the traveling comfort and stability
of the human-powered vehicle 1 are improved.

[0115] In the third control flow, the electronic controller
101 can reverse the setting of the response speed of the
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motor 8la between the first control state and the second
control state. The electronic controller 101 sets the response
speed of the motor 81« into the second response speed faster
than the first response speed in the first control state by
reversing the setting of the response speed of the motor
81a between the first control state and the second control
state. In the first control state, the electronic controller 101
sets the response speed of the motor 81a into the second
response speed, and thus the assist force of the human-pow-
ered vehicle 1 can be quickly increased in a case where the
swivel state of the carrier C and the riding portion 44 is
large. The electronic controller 101 can quickly increase
the rising force of the human-powered vehicle 1 by quickly
increasing the assist force of the human-powered vehicle 1.
Since the rising force of the human-powered vehicle 1 can
be quickly increased, the human-powered vehicle 1 easily
returns from the state in which the swivel state of the carrier
C and the riding portion 44 is large to the non-swivel state.

Fourth Embodiment

[0116] The control system 70 according to a fourth embo-
diment will be described with reference to FIG. 10. Compo-
nents common to those of the first to third embodiments are
denoted by the same reference signs as those of the first to
third embodiments, and redundant description will be
omitted.

[0117] The electronic controller 101 controls the output of
the motor 81a in accordance with a predetermined para-
meter in the first control state and the second control state.
In the first control state and the second control state, the out-
put ratio of the motor 81a with respect to the human driving
force input to the human-powered vehicle 1 varies in accor-
dance with the predetermined parameter. The output ratio of
the motor 8la to the human driving force input to the
human-powered vehicle 1 indicates a ratio of the human
driving force and the assist force of the human-powered
vehicle 1. In the present specification, the output ratio of
the motor 81a with respect to the human driving force
input to the human-powered vehicle 1 can be described as
an output ratio of the motor 81a.

[0118] For example, in the first control state and the sec-
ond control state, the output ratio of the motor 81« varies in
accordance with the traveling speed of the human-powered
vehicle 1. The motor 81a can output at a maximum ratio set
in advance in a case where the traveling speed of the human-
powered vehicle 1 is within a predetermined range. In the
present specification, a maximum value of the output ratio
of the motor 81a is described as a maximum output ratio of
the motor 81a. The electronic controller 101 stops the output
of the motor 81« in a case where the traveling speed of the
human-powered vehicle 1 exceeds the predetermined range.
[0119] The electronic controller 101 sets the maximum
output ratio of the motor 81a such that the maximum output
ratio of the motor 81a becomes a different maximum output
ratio in the first control state and the second control state. An
example of control executed by the electronic controller 101
will be described with reference to FIG. 10.

[0120] The electronic controller 101 starts a fourth control
flow according to a flowchart illustrated in FIG. 10 in a case
where a predetermined condition is satisfied. When the
fourth control flow ends, the electronic controller 101
repeatedly executes the fourth control flow at predetermined
time intervals until the predetermined condition is satisfied.
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A condition for starting the fourth control flow and a condi-
tion for repeating the execution of the fourth control flow are
similar to those of the first control flow in the first
embodiment.

[0121] The electronic controller 101 determines whether
the pivot angle D is the first pivot angle in step S31. In a
case where the electronic controller 101 determines that the
pivot angle D is the first pivot angle, the processing pro-
ceeds to step S32. In a case where the electronic controller
101 determines that the pivot angle D is not the first pivot
angle, the processing proceeds to step S33.

[0122] In step S32, the electronic controller 101 controls
the motor 81a in the first control state. The electronic con-
troller 101 sets the maximum output ratio of the motor 81a
to the human driving force input to the human-powered
vehicle 1 to the first maximum output ratio in the first con-
trol state. The storage 102 stores the first maximum output
ratio. After performing the processing of step S32, the elec-
tronic controller 101 ends the fourth control flow.

[0123] The electronic controller 101 determines whether
the pivot angle D is the second pivot angle in step S33. In
a case where the electronic controller 101 determines that
the pivot angle D is the second pivot angle, the processing
proceeds to step S34. In a case where determining that the
pivot angle D is not the second pivot angle, the electronic
controller 101 ends the fourth control flow.

[0124] In step S34, the electronic controller 101 controls
the motor 81a in the second control state. The electronic
controller 101 sets the maximum output ratio of the motor
814 to the human driving force input to the human-powered
vehicle 1 to a second maximum output ratio, the second
maximum output ratio being greater than the first maximum
output ratio in the second control state. The storage 102
stores the second maximum output ratio. After performing
the processing of step S34, the electronic controller 101
ends the fourth control flow. In the fourth control flow, in a
case where the pivot angle D is not the first pivot angle or
the second pivot angle, it is conceivable that the pivot angle
D cannot be detected due to, for example, a failure of the
sensor 110 and the mounting state of the sensor 110. In a
case where determining that the pivot angle D is not the
first pivot angle in step S31 and then determining that the
pivot angle D is not the second pivot angle in step S33, the
electronic controller 101 can perform assist control not
based on the pivot angle D.

[0125] The electronic controller 101 controls the motor
81¢ in the first control state in a case where the pivot angle
D is the first pivot angle larger than the second pivot angle.
In a case where the pivot angle D is the first pivot angle, the
electronic controller 101 can perform a suitable control for a
case where the swivel state of the carrier C and the riding
portion 44 is large by controlling the motor 81« in the first
control state. In the present embodiment, the electronic con-
troller 101 can suppress an increase in the traveling speed of
the human-powered vehicle 1 in a case where the swivel
state of the carrier C and the riding portion 44 is large by
setting the maximum output ratio of the motor 81a to the
first maximum output ratio smaller than the second maxi-
mum output ratio in the first control state. By suppressing
an increase in the traveling speed of the human-powered
vehicle 1 in a case where the swivel state of the carrier C
and the riding portion 44 is large, the human-powered vehi-
cle 1 is easy to maneuver in a small space, and thus the
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traveling comfort and stability of the human-powered vehi-
cle 1 are improved.

[0126] The electronic controller 101 controls the motor
81a in the second control state in a case where the pivot
angle D is the second pivot angle smaller than the first
pivot angle. In a case where the pivot angle D is the second
pivot angle, the electronic controller 101 can perform a sui-
table control for a case where the swivel state of the carrier
C and the riding portion 44 is small by controlling the motor
81a in the second control state. In the present embodiment,
the electronic controller 101 can increase the assist force of
the human-powered vehicle 1 in a case where the swivel
state of the carrier C and the riding portion 44 is small by
setting the maximum output ratio of the motor 81a to the
second maximum output ratio larger than the first maximum
output ratio in the second control state, and thus the travel-
ing comfort and stability of the human-powered vehicle 1
are improved.

Fifth Embodiment

[0127] The control system 70 according to a fifth embodi-
ment will be described with reference to FIG. 11. Compo-
nents common to those of the first to fourth embodiments
are denoted by the same reference signs as those of the
first to fourth embodiments, and redundant description will
be omitted.

[0128] The electronic controller 101 is configured to be
able to stop the motor 81a. For example, the electronic con-
troller 101 outputs a stop signal for stopping the motor 81a
to the motor 81a. The motor 81a stops on the basis of the
stop signal output from the electronic controller 101.
[0129] The electronic controller 101 is configured to
acquire the traveling speed of the human-powered vehicle
1. The traveling speed of the human-powered vehicle 1 is
detected by various sensors mounted on the human-powered
vehicle 1. The electronic controller 101 can acquire the tra-
veling speed of the human-powered vehicle 1 on the basis of
signals output from various sensors.

[0130] The storage 102 stores information on the control
state of the motor 81a. The information on the control state
of the motor 81a includes information indicating whether
the current control state of the motor 814 is the first control
state or the second control state. The electronic controller
101 can acquire the current control state of the motor 81a
by reading information on the control state of the motor 81a
from the storage 102.

[0131] In the first control state and the second control
state, the electronic controller 101 is configured to stops
the motor 81a in accordance with the traveling speed of
the human-powered vehicle 1. In the present embodiment,
the electronic controller 101 is configured to stop the motor
81a in a case where the traveling speed of the human-pow-
ered vehicle 1 exceeds a first traveling speed in the first con-
trol state.

[0132] In the present embodiment, the electronic control-
ler 101 is configured to stop the motor 81« in a case where
the traveling speed of the human-powered vehicle 1 exceeds
a second traveling speed in the second control state, the sec-
ond traveling speed being greater than the first traveling
speed.

[0133] An example of control executed by the electronic
controller 101 will be described with reference to FIG. 11.
The electronic controller 101 starts a fifth control flow
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according to a flowchart illustrated in FIG. 11 in a case
where a predetermined condition is satisfied. When the
fifth control flow ends, the electronic controller 101 repeat-
edly executes the fifth control flow at predetermined time
intervals until the predetermined condition is satisfied. A
condition for starting the fifth control flow and a condition
for repeating the execution of the fifth control flow are simi-
lar to those of the first control flow in the first embodiment.
[0134] In step S41, the electronic controller 101 acquires
the traveling speed of the human-powered vehicle 1 on the
basis of signals output from various sensors. The electronic
controller 101 compares the information stored in the sto-
rage 102 with the traveling speed of the human-powered
vehicle 1 to control the motor 81a. The storage 102 stores
information on the first traveling speed and the second tra-
veling speed related to the traveling speed of the human-
powered vehicle 1. The electronic controller 101 determines
whether the traveling speed of the human-powered vehicle 1
exceeds the first traveling speed while controlling the motor
81a in the first control state. In a case where the traveling
speed of the human-powered vehicle 1 exceeds the first tra-
veling speed, the electronic controller 101 controls the
motor 8la to stop the output of the motor 8la. In a case
where the electronic controller 101 determines that the tra-
veling speed of the human-powered vehicle 1 exceeds the
first traveling speed in the first control state, the processing
proceeds to step S42. In a case where the electronic control-
ler 101 determines that the traveling speed of the human-
powered vehicle 1 does not exceed the first traveling speed
in the first control state, the processing proceeds to step S43.
[0135] In step S42, the electronic controller 101 outputs a
stop signal for stopping the motor 81a to the motor 81a.
After performing the processing of step S42, the electronic
controller 101 ends the fifth control flow.

[0136] In step S43, the electronic controller 101 deter-
mines whether the traveling speed of the human-powered
vehicle 1 exceeds the second traveling speed while control-
ling the motor 81« in the second control state. In a case
where the traveling speed of the human-powered vehicle 1
exceeds the second traveling speed, the electronic controller
101 controls the motor 81a to stop the output of the motor
81a. In a case where the electronic controller 101 deter-
mines that the traveling speed of the human-powered vehi-
cle 1 exceeds the second traveling speed in the second con-
trol state, the processing proceeds to step S44. In a case
where determining that the traveling speed of the human-
powered vehicle 1 does not exceed the second traveling
speed in the second control state, the electronic controller
101 ends the fifth control flow.

[0137] In step S44, the electronic controller 101 outputs a
stop signal for stopping the motor 81a to the motor 81a.
After performing the processing of step S44, the electronic
controller 101 ends the fifth control flow.

[0138] The electronic controller 101 can control the motor
81« in a suitable manner for a case where the swivel state of
the carrier C and the riding portion 44 is large by executing
the processing of step S42 in the fifth control flow. In the
present embodiment, the electronic controller 101 controls
the motor 81 in the first control state in a case where the
pivot angle D is the first pivot angle smaller than the second
pivot angle. The electronic controller 101 is configured to
stop the motor 81a in a case where the traveling speed of
the human-powered vehicle 1 exceeds the first traveling
speed in the first control state. Since the first traveling
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speed is less than the second traveling speed, the electronic
controller 101 can advance a stop timing of the assist of the
human-powered vehicle 1 accompanying the increase in the
traveling speed of the human-powered vehicle 1, for exam-
ple, in a case where the swivel state of the carrier C and the
riding portion 44 is large. By advancing the stop timing of
the assist of the human-powered vehicle 1 in a case where
the swivel state of the carrier C and the riding portion 44 is
large, the human-powered vehicle 1 is easy to maneuver in a
small space, and thus the traveling comfort and stability of
the human-powered vehicle 1 are improved.

[0139] The electronic controller 101 can control the motor
814 in a suitable manner for a case where the swivel state of
the carrier C and the riding portion 44 is small by executing
the processing of step S44 in the fifth control flow. In the
present embodiment, the electronic controller 101 controls
the motor 81« in the second control state in a case where the
pivot angle D is the second pivot angle smaller than the first
pivot angle. The electronic controller 101 is configured to
stop the motor 81a in a case where the traveling speed of
the human-powered vehicle 1 exceed the second traveling
speed in the second control state. Since the second traveling
speed is greater than the first traveling speed, the electronic
controller 101 can easily assist continuously by the human-
powered vehicle 1 in a case where the swivel state of the
carrier C and the riding portion 44 is small, and thus the
traveling comfort and stability of the human-powered vehi-
cle 1 are improved.

Modifications

[0140] The description about each embodiment exempli-
fies possible forms that can be taken by the control system
70 and the control device 100 according to the present
invention, and is not intended to limit the present invention.
The control system 70 and the control device 100 according
to the present invention can take a form in which, for exam-
ple, the following modifications of the embodiments and at
least two modifications that do not contradict each other are
combined.

[0141] For example, the configuration of the human-pow-
ered vehicle 1 according to each embodiment is an example.
The human-powered vehicle 1 can include various devices
not illustrated in each embodiment, and do not have to
include some of the various devices illustrated in each
embodiment.

[0142] FIG. 12 illustrates a modification of the human-
powered vehicle 1. In FIG. 12, the human-powered vehicle
1 is schematically illustrated, and description of some
devices and mechanisms of the human-powered vehicle 1
is omitted. In FIG. 12, for example, the description of a
braking device, the drive mechanism 50, and the like is
omitted.

[0143] The carrier C illustrated in FIG. 12 is supported by
a support 146. The rear wheel 20, the support 146, and the
carrier C are coupled to the frame 40 via the pivot portion
Cl14a to rotate relative to the frame 40 in a rolling direction.
The pivot angle D in the modification is a relative rotation
angle in the rolling direction of the carrier C with respect to
the riding portion 44. The pivot angle D in the modification
can be a relative rotation angle in the rolling direction of the
riding portion 44 with respect to the carrier C. The electro-
nic controller 101 executes the control flow in each embodi-
ment to change the control state of the motor 81a and the
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like, and thus can control the drive unit 81 on the basis of the
pivot angle D in the modification.

[0144] The configurations exemplified in each embodi-
ment can be combined with each other within a range not
contradictory to each other. The processing contents and the
processing order of the flowcharts exemplified in each
embodiment are merely examples, and the processing con-
tents and the processing order can be appropriately changed
within the scope of the present invention.

[0145] Various thresholds used in the control exemplified
in each embodiment are not limited, and can be arbitrarily
set. Various thresholds can be arbitrarily changed by an
operation of the operation device 43 or the like.

[0146] The electrical component 80 controlled by the elec-
tronic controller 101 in each embodiment is not limited to
the drive unit 81. In each embodiment, the electronic con-
troller 101 can control the electrical component 80 different
from the drive unit 81. In each embodiment, the electronic
controller 101 can control, for example, at least one of the
electric suspension 82, the electric seatpost 83, the electric
rear derailleur 84, the electric front derailleur 85, the electric
clutch 86, the electronic terminal 87, the display 88, the
vibration generator 89, the light generator 90, and the
sound generator 91.

[0147] For example, in a case where controlling the elec-
tric suspension 82 in each embodiment, the electronic con-
troller 101 changes various parameters of the electric sus-
pension 82 in accordance with the pivot angle D, the control
state of the motor 814, and the traveling speed of the human-
powered vehicle 1. The various parameters of the electric
suspension 82 include, for example, at least one of a lockout
state, a travel amount, a damping force, or a repulsive force.
[0148] For example, in a case where controlling the elec-
tric seatpost 83 in each embodiment, the electronic control-
ler 101 changes various parameters of the electric seatpost
83 in accordance with the pivot angle D, the control state of
the motor 81a, and the traveling speed of the human-pow-
ered vehicle 1. The various parameters of the electric seat-
post 83 include, for example, the height of the riding portion
44.

[0149] For example, in a case where controlling the elec-
tric rear derailleur 84 in each embodiment, the electronic
controller 101 changes various parameters of the electric
rear derailleur 84 in accordance with the pivot angle D, the
control state of the motor 81a, and the traveling speed of the
human-powered vehicle 1. The various parameters of the
electric rear derailleur 84 include, for example, a transmis-
sion stage.

[0150] For example, in a case where controlling the elec-
tric front derailleur 85 in each embodiment, the electronic
controller 101 changes various parameters of the electric
front derailleur 85 in accordance with the pivot angle D,
the control state of the motor 81a, and the traveling speed
of the human-powered vehicle 1. The various parameters of
the electric front derailleur 85 include, for example, a trans-
mission stage.

[0151] For example, in a case where controlling the elec-
tric clutch 86 in each embodiment, the electronic controller
101 switches the transmission state of the electric clutch 86
to one of the first transmission state or the second transmis-
sion state to the other one of the first transmission state or
the second transmission state in accordance with the pivot
angle D, the control state of the motor 814, and the traveling
speed of the human-powered vehicle 1.
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[0152] For example, in a case where controlling the elec-
tronic terminal 87 in each embodiment, the electronic con-
troller 101 causes the electronic terminal 87 to perform a
predetermined notification operation in accordance with
the pivot angle D, the control state of the motor 81a, and
the traveling speed of the human-powered vehicle 1. The
predetermined notification operation to be performed by
the electronic terminal 87 includes at least one of an opera-
tion of displaying a predetermined message, an operation of
generating predetermined vibration, an operation of output-
ting predetermined light, or an operation of outputting pre-
determined sound.

[0153] For example, in a case where controlling the dis-
play 88 in each embodiment, the electronic controller 101
causes the display 88 to perform a predetermined notifica-
tion operation in accordance with the pivot angle D, the con-
trol state of the motor 81a, and the traveling speed of the
human-powered vehicle 1. The predetermined notification
operation to be performed by the display 88 includes the
operation of displaying a predetermined message.

[0154] For example, in a case where controlling the vibra-
tion generator 89 in each embodiment, the electronic con-
troller 101 causes the vibration generator 89 to perform a
predetermined notification operation in accordance with
the pivot angle D, the control state of the motor 81a, and
the traveling speed of the human-powered vehicle 1. The
predetermined notification operation to be performed by
the vibration generator 89 includes the operation of generat-
ing predetermined vibration.

[0155] For example, in a case where controlling the light
generator 90 in each embodiment, the electronic controller
101 causes the light generator 90 to perform a predeter-
mined notification operation in accordance with the pivot
angle D, the control state of the motor 814, and the traveling
speed of the human-powered vehicle 1. The predetermined
notification operation to be performed by the light generator
90 includes the operation of generating predetermined light.
[0156] For example, in a case where controlling the sound
generator 91 in each embodiment, the electronic controller
101 causes the sound generator 91 to perform a predeter-
mined notification operation in accordance with the pivot
angle D, the control state of the motor 814, and the traveling
speed of the human-powered vehicle 1. The predetermined
notification operation to be performed by the sound genera-
tor 91 includes the operation of generating predetermined
sound.

[0157] The expression “at least one” as used herein means
“one or more” of the desired options. As an example, the
expression “at least one” as used herein means “only one
option” or “both of two options” if the number of options
is two. As another example, the expression “at least one” as
used herein means “only one option” or “a combination of
two or more arbitrary options” if the number of options is
three or more.

What is claimed is:

1. A control system for a human-powered vehicle, the con-

trol system comprising:

a sensor configured to output a signal corresponding to a
pivot angle of a pivot portion provided between a riding
portion and a carrier, the riding portion being located
between the carrier and a handle;

an electrical component; and
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an electronic controller configured to control the electrical
component in accordance with the signal output from the
Sensor.

2. The control system according to claim 1, wherein

the electrical component includes a drive unit including a
motor configured to apply a propulsive force to the
human-powered vehicle.

3. The control system according to claim 2, wherein

the electronic controller is configured to control the motor
in a first control state where the pivot angle is a first pivot
angle, and the electronic controller is configured to con-
trol the motor in a second control state different from the
first control state where the pivot angle is a second pivot
angle smaller than the first pivot angle.

4. The control system according to claim 3, wherein

the electronic controller is configured to set a maximum
output value of the motor to a first output value in the
first control state.

5. The control system according to claim 4, wherein

the electronic controller is configured to set the maximum
output value of the motor to a second output value in the
second control state, the second output value is larger
than the first output value.

6. The control system according to claim 5, wherein

the electronic controller is configured to set a response
speed of the motor into a first response speed where out-
put of the motor increases in the first control state.

7. The control system according to claim 6, wherein

the electronic controller is configured to set the response
speed of the motor into a second response speed where
the output of the motor increases in the second control
state, the second response speed being higher than the
first response speed.

8. The control system according to claim 3, wherein

the electronic controller is configured to set a maximum
output ratio of the motor to a human driving force input
to the human-powered vehicle to a first maximum output
ratio in the first control state.

9. The control system according to claim 8, wherein

the electronic controller is configured to set the maximum
outputratio of the motor to the human driving force input
to the human-powered vehicle to a second maximum out-
put ratio, the second maximum output ratio is greater
than the first maximum output ratio in the second control
state.

10. The control system according to claim 3, wherein

the electronic controller is configured to stop the motor in a
case where a traveling speed of the human-powered vehi-
cle exceedsafirst traveling speed in the first control state.

11. The control system according to claim 10, wherein

the electronic controller is configured to stop the motorin a
case where the traveling speed of the human-powered
vehicle exceeds a second traveling speed in the second
control state, the second traveling speed is greater than
the first traveling speed.

12. The control system according to claim 1, wherein

the electrical component includes at least one of a drive
unit, an electric suspension, an electric seatpost, an elec-
tric rear derailleur, an electric front derailleur, an electric
clutch, an electronic terminal, a display, a vibration gen-
erator, a light generator, or a sound generator.

13. A control device for ahuman-powered vehicle, the con-

trol device comprising:

an electronic controller configured to control an electrical

component of the human-powered vehicle in accordance
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with a pivot state detected by a sensor configured to out-
putasignal corresponding to a pivot angle of a pivot por-
tion provided between a riding portion and a carrier, the
riding portion being located between the carrier and a
handle.

* % % % W



