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A control device for an electric bicycle includes a motor, a

Publication Classification battery, a micro controller, an acceleration detector and a
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CONTROL DEVICE FOR AN ELECTRIC
BICYCLE

BACKGROUND OF THE INVENTION

1. Fields of the Invention

[0001] The present invention relates to an electric bicycle,
and more particularly, to a control device for an electric
bicycle.

2. Descriptions of Related Art

[0002] One of the conventional electric bicycles including
power assistance electric bicycles and pure electric bicycles
known to applicant includes a control device which is used
for an electric bicycle with a speed adjustable bicycle. The
control device has a computer and a treading speed detector
which is electrically connected to the computer. The treading
speed detector detects the treading speed and sends the
detected information to the computer. A speed detector is
electrically connected to the computer and detects the speed
of the bicycle and sends the detected information to the
computer. A gear-shifting source is electrically connected to
the computer and provides the current gear to the computer.
A data base is electrically connected to the computer so as
to provide pre-set values to the computer such that the
computer compares the current values of the treading speed,
the moving speed, the gear and the ratio of gears with the
pre-set values in the data base so as to make judgments.
When the first value of the ratio between the moving speed
and the ratio of gears and the second value of the treading
speed are both smaller than the pre-set value which is the
value under normal operational status, the computer judges
that the bicycle is operated at low speed of treading, so that
a larger assistance force is output to the bicycle. When the
first and second values are medium compared with the
pre-set value, a medium assistance force is output to the
bicycle. When the first and second values are larger than
with the pre-set value, a small assistance force is output to
the bicycle. If the three conditions are not detected, no
assistance force is output to the bicycle.

[0003] However, the first and second values involve only
three factors which are not sufficient to precisely judge the
real operation of a rider operating a bicycle. Therefore, the
assistance force output to the bicycle does not meet the
practical needs.

[0004] The present invention intends to provide a control
device for an electric bicycle, and the control device is
cooperated with a motor, a battery, a micro controller, an
acceleration detector and a transmitter so as to provide the
assistance force that meets the real needs when different
riders operate the electric bicycle.

SUMMARY OF THE INVENTION

[0005] The present invention relates to a control device for
an electric bicycle and comprises a motor, a battery, a micro
controller, an acceleration detector and a transmitter elec-
trically connected to each other. The micro controller con-
trols the battery to provide power to the motor of the electric
bicycle, and monitors the power output from the battery and
defines an electric power consumption value. The accelera-
tion detector detects the acceleration speed of the bicycle
and creates an acceleration value. The transmitter transmits
the electric power consumption value and the acceleration

Jun. 7,2018

value to a computer. The computer has a wireless receiving/
emitting unit and a force assistance unit, wherein the wire-
less receiving/emitting unit receives the electric power con-
sumption value and the acceleration value. The force
assistance unit calculates the electric power consumption
value and the acceleration value, and creates a motor output
adjustment signal. The wireless receiving/emitting unit and
the transmitter send the motor output adjustment signal to
the micro controller which adjusts the battery to output
power to the motor so as to change assistance force to the
rider who operates the electric bicycle.

[0006] Preferably, a physical-condition monitor is
attached to the rider, the physical-condition monitor is
adapted to monitor physical condition of the rider and
creating a heart rate signal which is sent to the computer
wirelessly. The force assistance unit calculates the electric
power consumption value, the acceleration value and the
heart rate signal and creates the motor output adjustment
signal. The wireless receiving/emitting unit and the trans-
mitter send the motor output adjustment signal to the micro
controller which adjusts the battery to output power to the
motor so as to change or adjust assistance force to the rider
who operates the electric bicycle.

[0007] Preferably, the computer is a laptop, a smart phone
or a tablet computer, and includes a Global Positioning
System navigation chip (GPS navigation chip), a touch
screen, a memory unit and a setting unit. The GPS naviga-
tion chip receives signals via satellites to obtain current
location and altitude information. The setting unit sets a
travel route, and the touch screen displays the travel route
and current locations. The memory unit records the electric
power consumption value, the acceleration value and the
heart rate signal from a start point of the travel route. The
force assistance unit calculates the altitude from the GPS
navigation chip and calculates inclination of the travel route,
and the force assistance unit calculates the electric power
consumption value, the acceleration value and the heart rate
signal to create the motor output adjustment signal.

[0008] Preferably, the acceleration detector is a gyro.
[0009] Preferably, the physical-condition monitor sup-
ports a wireless ring or a heart rate band.

[0010] The present invention will become more obvious
from the following description when taken in connection
with the accompanying drawings which show, for purposes
of illustration only, a preferred embodiment in accordance
with the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a side view to show the electric bicycle
with the control device of the present invention,

[0012] FIG. 2 illustrates a flow chart of the parts of the
control device of the present invention, and

[0013] FIG. 3 shows a rider operates the electric bicycle
with the control device of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0014] Referring to FIGS. 1 to 3, the control device for an
electric bicycle 1 of the present invention comprises a motor
11, a battery 12, a micro controller 13, an acceleration
detector 14 and a transmitter 15 electrically connected to
each other. The micro controller 13 controls the battery 12
to provide power to the motor 11 of the electric bicycle 1,
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and monitors the power output from the battery 12 and
defines an electric power consumption value 121. The
battery 12 is electrically connected to the motor 11 by wires
122. The acceleration detector 14 detects the acceleration
speed of the bicycle 1 and creates an acceleration value 141.
The transmitter 15 transmits the electric power consumption
value 121 and the acceleration value 141 to a computer 3.

[0015] The computer 3 has a wireless receiving/emitting
unit 31 and a force assistance unit 32, wherein the wireless
receiving/emitting unit 31 receives the electric power con-
sumption value 121 and the acceleration value 141, and the
force assistance unit 32 calculates the electric power con-
sumption value 121 and the acceleration value 141, and
creates a motor output adjustment signal 321. The wireless
receiving/emitting unit 31 and the transmitter 15 send the
motor output adjustment signal 321 to the micro controller
13 which adjusts the battery 12 to output power to the motor
11 so as to change or adjust the assistance force supplied to
the rider 4 who operates the electric bicycle 1.

[0016] A physical-condition monitor 2 is attached to the
rider 4 and monitors physical condition of the rider 4 so as
to create a heart rate signal 21 which is sent to the computer
3 wirelessly. The force assistance unit 32 calculates the
electric power consumption value 121, the acceleration
value 141 and the heart rate signal 121 and creates the motor
output adjustment signal 321. The wireless receiving/emit-
ting unit 31 and the transmitter 15 send the motor output
adjustment signal 321 to the micro controller 13 which
adjusts the battery 12 to output power to the motor 11 so as
to change or adjust the assistance force to the rider 4 who
operates the electric bicycle 1. In this embodiment, the
acceleration detector 14 is a gyro. The physical-condition
monitor 2 supports a wireless ring or a heart rate band. The
computer 3 is a laptop, a smart phone or a tablet computer,
and includes a Global Positioning System navigation chip 33
(GPS navigation chip), a touch screen 34, a memory unit 35
and a setting unit 36. The GPS navigation chip 33 receives
signals via satellites to obtain the current location and
altitude information. The setting unit 36 sets a travel route,
and the touch screen 34 displays the travel route and current
locations. The memory unit 35 records the electric power
consumption value 121, the acceleration value 141 and the
heart rate signal 21 from the start point of the travel route.
The force assistance unit 32 calculates the altitude from the
GPS navigation chip 33 and calculates inclination of the
travel route, and the force assistance unit 32 calculates the
electric power consumption value 121, the acceleration
value 141 and the heart rate signal 21 to create the motor
output adjustment signal 321.

[0017] The rider 4 has to set the physical-condition moni-
tor 2, the transmitter 15, the wireless receiving/emitting unit
31 to be wirelessly paired to each other. Then the travel route
is set by the GPS navigation chip 33 and the setting unit 36.
The touch screen 34 displays the necessary information such
as the travel route and the current locations. The memory
unit 35 records the electric power consumption value 121,
the acceleration value 141 and the heart rate signal 21 from
the start point of the travel route. The mileage and the time
used are also recorded. The GPS navigation chip 33 receives
signals via satellites to obtain the current location and
altitude information. The force assistance unit 32 calculates
the altitude from the GPS navigation chip 33 and calculates
the inclination of the travel route. The force assistance unit
32 also calculates the electric power consumption value 121,
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the acceleration value 141 and the heart rate signal 21 to
create the motor output adjustment signal 321. The wireless
receiving/emitting unit 31 and the transmitter 15 send the
motor output adjustment signal 321 to the micro controller
13 which adjusts the battery 12 to output power to the motor
11 so as to change or adjust the assistance force to the rider
4 who operates the electric bicycle 1.

[0018] The force assistance unit 32 creates the motor
output adjustment signal 321 by the relationship between the
force output from the rider 4 and the assistance force from
the motor 11. When a force applies to an object, the kinetic
energy increases from E, to E, and the work W=AE_=E -
E=Fd.

[0019] For the linear movement of the change of speed,

[T L)

v,>=v,*+2ad, wherein “m” is the mass, v, and v, respec-
tively represent the initial speed and the terminal speed of

the mass. The acceleration speed is represented by “a”. In a
general situation,

[0020] Inthis embodiment, “a” represents the acceleration
speed detected on the Y-axis by the micro controller 13. The
equation is a=hpa+mpa, wherein mpa represents the output
motor power from the motor 11, and the hpa represents the
human power, that is to say, hpa=a-mpa. The acceleration
speed of the bicycle is represented by force that the rider 4
applies to the bicycle, so that the acceleration speed detected
on the Y-axis by the micro controller. 13 is used as the
calculation factor such that the acceleration speed caused by
the rider is obtained.

[0021] The force assistance unit 32 of the computer 3
displays the h,am,a by a specific curve or figure and the
motor power is adjusted according to the change of the hpa.
In other words, the curve represented the motor output
formed by the mpa is adjusted to generate the motor output
adjustment signal 321 that is purely caused by the rider 4
(human power). The micro controller 13 adjusts the battery
12 to output power to the motor 11 according to the motor
output adjustment signal 321 to provide proper assistance
force to the bicycle 1.

[0022] The output of the battery 12 is adjusted according
to the inclination to ensure that the power from the battery
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12 is sufficient to let the rider 4 to operate the bicycle 1 to
its destination by the results that the force assistance unit 32
calculates the altitude from the GPS navigation chip 33 and
calculates the inclination of the travel route, and the force
assistance unit 32 calculates the electric power consumption
value 121, the acceleration value 141 and the heart rate
signal 21 to create the motor output adjustment signal 321.
[0023] In addition, the computer 3 is able to check the
physical condition of the rider 4 by comparison of the time
used and mileage detected by the memory unit 35, and the
current speed of the bicycle.
[0024] The advantages of the present invention are that the
force assistance unit 32 calculates the electric power con-
sumption value 121, the acceleration value 141 and the heart
rate signal 21 to create the motor output adjustment signal
321 which represents the acceleration speed of the bicycle 1
that is purely caused by the human power. The motor output
adjustment signal 321 is sent to the micro controller 13 to
control output of the battery 12 and the motor 11 so as to
provide a proper assistance force to the rider 4 to operate the
bicycle 1 more efficiently.
[0025] The output of the battery 12 is adjusted according
to the inclination to ensure that the power from the battery
12 1s sufficient to let the rider 4 to operate the bicycle 1 to
its destination by the results that the force assistance unit 32
calculates the altitude from the GPS navigation chip 33 and
calculates the inclination of the travel route, and the force
assistance unit 32 calculates the electric power consumption
value 121, the acceleration value 141 and the heart rate
signal 21 to create the motor output adjustment signal 321.
[0026] While we have shown and described the embodi-
ment in accordance with the present invention, it should be
clear to those skilled in the art that further embodiments may
be made without departing from the scope of the present
invention.

What is claimed is:

1. A control device for an electric bicycle, comprising:

a motor, a battery, a micro controller, an acceleration
detector and a transmitter electrically connected to each
other, the micro controller controlling the battery to
provide power to the motor of the electric bicycle, and
monitoring the power output from the battery and
defining an electric power consumption value, the
acceleration detector detecting the acceleration speed
of the bicycle and creating an acceleration value, the
transmitter transmitting the electric power consumption
value and the acceleration value to a computer, and

Jun. 7,2018

the computer having a wireless receiving/emitting unit
and a force assistance unit, the wireless receiving/
emitting unit receiving the electric power consumption
value and the acceleration value, the force assistance
unit calculating the electric power consumption value
and the acceleration value, and creating a motor output
adjustment signal, the wireless receiving/emitting unit
and the transmitter sending the motor output adjust-
ment signal to the micro controller which adjusts the
battery to output power to the motor so as to be adapted
to change or adjust assistance force to the rider who
operates the electric bicycle.

2. The control device for an electric bicycle as claimed in
claim 1 further comprising a physical-condition monitor
which is adapted to be attached to the rider, the physical-
condition monitor is adapted to monitor physical condition
of the rider and creating a heart rate signal which is sent to
the computer wirelessly, the force assistance unit calculates
the electric power consumption value, the acceleration value
and the heart rate signal and creates the motor output
adjustment signal, the wireless receiving/emitting unit and
the transmitter send the motor output adjustment signal to
the micro controller which adjusts the battery to output
power to the motor so as to be adapted to change or adjust
assistance force to the rider who operates the electric
bicycle.

3. The control device for an electric bicycle as claimed in
claim 2, wherein the computer is a laptop, a smart phone or
atablet computer, and includes a Global Positioning System
navigation chip (GPS navigation chip), a touch screen, a
memory unit and a setting unit, the GPS navigation chip is
adapted to receive signals via satellites to obtain current
location and altitude information, the setting unit sets a
travel route, the touch screen is adapted to display the travel
route and current locations, the memory unit records the
electric power consumption value, the acceleration value
and the heart rate signal from a start point of the travel route,
the force assistance unit calculates the altitude from the GPS
navigation chip and calculates inclination of the travel route,
and the force assistance unit calculates the electric power
consumption value, the acceleration value and the heart rate
signal to create the motor output adjustment signal.

4. The control device for an electric bicycle as claimed in
claim 1, wherein the acceleration detector is a gyro.

5. The control device for an electric bicycle as claimed in
claim 2, wherein the physical-condition monitor supports a
wireless ring or a heart rate band.
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