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An apparatus for controlling an electric vehicle includes a
drive motor configured to generate power required for
driving of the vehicle, a twin clutch including a first clutch
and a second clutch and configured to adjust power supplied
from the drive motor to a first drive wheel and a second drive
wheel of the vehicle through the first clutch and the second
clutch, and a controller configured to, in response that a
vehicle stop condition is satisfied, determine a slope of the
vehicle by use of an acceleration of the vehicle and to adjust
a clutch torque applied to the twin clutch depending on the
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APPARATUS AND METHOD FOR CONTROL
ELECTRIC VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Korean
Patent Application No. 10-2022-0173734 filed on Dec. 13,
2022, the entire contents of which is incorporated herein for
all purposes by this reference.

BACKGROUND OF THE PRESENT
DISCLOSURE

Field of the Present Disclosure

[0002] The present disclosure relates to an apparatus and
method for controlling an electric vehicle. The present
disclosure relates to an apparatus and method for controlling
an electric vehicle capable of realizing a parking function
using a twin clutch when the electric vehicle is stopped.

Description of Related Art

[0003] Recently, vehicles are provided with various park-
ing/stopping control apparatuses for realizing a parking
function for the driver’s convenience. For example, an auto
hold system and/or an electric parking brake (EPB) system
are mounted on vehicles.

[0004] When the vehicle is stopped, the auto-hold system
operates the brake to maintain the braking force, and when
the vehicle starts again, the brake is released simultaneously
with the operation of the accelerator pedal by the driver’s
manipulation. Accordingly, the driver does not need to
continuously step on the brake pedal while the vehicle is
stopped. In general, the auto hold function is activated when
the driver depresses the brake pedal by a certain amount or
more.

[0005] An electric parking brake (EPB) system operates
an electric actuator through an electrical signal from an
operating switch to operate a parking brake apparatus
mounted on a wheel.

[0006] In the conventional vehicle stop control apparatus,
when a predetermined time period elapses after the auto hold
function is activated, the auto hold function is released and
the electronic parking brake is operated to maintain the
stopped state of the vehicle on a flat surface or on a slope.
[0007] The auto hold function applies braking force to the
four wheels of the vehicle to keep the vehicle stationary, but
the electronic parking brake system applies braking force
only to the two wheels of the vehicle to keep the vehicle
stationary, which may cause a problem in that the vehicle
may start rolling downward on the slope at the time when the
auto hold function is transitioned to the electronic parking
braking.

[0008] The information included in this Background of the
present disclosure is only for enhancement of understanding
of'the general background of the present disclosure and may
not be taken as an acknowledgement or any form of sug-
gestion that this information forms the prior art already
known to a person skilled in the art.

BRIEF SUMMARY

[0009] Various aspects of the present disclosure are
directed to providing an apparatus and method for control-
ling an electric vehicle configured for preventing, when the
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vehicle is stopped on a slope, the vehicle from starting
rolling downward on the slope.

[0010] An apparatus for controlling an electric vehicle
includes a drive motor configured to generate power
required for driving of the vehicle, a twin clutch including
a first clutch and a second clutch and configured to adjust
power supplied from the drive motor to a first drive wheel
and a second drive wheel of the vehicle through the first
clutch and the second clutch, and a controller configured to,
in response that a vehicle stop condition is satisfied, deter-
mine a slope of the vehicle by use of an acceleration of the
vehicle and to adjust a clutch torque applied to the twin
clutch depending on the slope of the vehicle.

[0011] The vehicle stop condition may be satisfied when
an opening of a brake pedal is above a preset amount, a
pressure of a brake master cylinder is above a predetermined
pressure, a vehicle speed is below a predetermined speed, or
an opening of an accelerator pedal is below a preset amount.

[0012] The controller may be configured to determine the
slope of the vehicle by reflecting the acceleration measured
by an acceleration sensor into a map table stored in a
memory in advance.

[0013] The controller may be further configured to
increase the clutch torque applied to the twin clutch as the
slope of the vehicle increases.

[0014] An apparatus for controlling an electric vehicle
may further include an electromagnetic brake configured to
fix the clutch torque applied to the twin clutch in response
that the controller concludes that the vehicle is turned off.

[0015] A method for controlling an electric vehicle
includes determining, by a controller, whether a vehicle stop
condition is satisfied, determining, by the controller, a slope
of the electric vehicle when the vehicle stop condition is
satisfied, and applying, by the controller, a clutch torque to
a twin clutch depending on the determined slope.

[0016] The vehicle stop condition may be satisfied when
an opening of a brake pedal is above a preset amount, a
pressure of a brake master cylinder is above a predetermined
pressure, a vehicle speed is below a predetermined speed, or
an opening of an accelerator pedal is below a preset amount.
[0017] In the determining of the slope of the electric
vehicle, the slope of the electric vehicle may be determined
by reflecting an acceleration measured by an acceleration
sensor into a map table stored in a memory in advance.

[0018] The clutch torque applied to the twin clutch may be
increased as the slope of the vehicle increases.

[0019] A method for controlling an electric vehicle may
further include, after the applying of the clutch torque,
determining whether the vehicle is turned off, and operating
an electromagnetic brake to fix the clutch torque applied to
the twin clutch in response that the controller concludes that
the vehicle is turned off.

[0020] According to an apparatus and method for control-
ling an electric vehicle according to an exemplary embodi-
ment of the present disclosure, the vehicle may be prevented
from starting rolling downward on the slope while the
vehicle is stopped, by applying braking force to wheels of
the vehicle by applying a clutch torque for stopping the
vehicle to the twin clutch.

[0021] Also, if the vehicle is turned off while applying the
clutch torque to the twin clutch, the electromagnetic brake
may be operated to maintain the clutch torque applied to the
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twin clutch. Accordingly, while the vehicle is stopped, the
parking function of the vehicle may be maintained without
supplying of separate power.

[0022] Other effects which may be obtained or are pre-
dicted by an exemplary embodiment will be explicitly or
implicitly described in a detailed description of the present
disclosure. That is, various effects that are predicted accord-
ing to an exemplary embodiment will be described in the
following detailed description.

[0023] The methods and apparatuses of the present dis-
closure have other features and advantages which will be
apparent from or are set forth in more detail in the accom-
panying drawings, which are incorporated herein, and the
following Detailed Description, which together serve to
explain certain principles of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG.1 is a schematic view showing a configuration
of an apparatus for controlling an electric vehicle according
to an exemplary embodiment of the present disclosure.
[0025] FIG. 2 is a block diagram showing a configuration
of an apparatus for controlling an electric vehicle according
to an exemplary embodiment of the present disclosure.
[0026] FIG. 3, FIG. 4 and to FIG. 5 are schematic views
showing a configuration of a clutch according to an exem-
plary embodiment of the present disclosure.

[0027] FIG. 6 is a flowchart showing a method for con-
trolling an electric vehicle according to an exemplary
embodiment

[0028] FIG. 7 shows graphs for illustrating an operation of
an electric vehicle according to an exemplary embodiment
of the present disclosure.

[0029] It may be understood that the appended drawings
are not necessarily to scale, presenting a somewhat simpli-
fied representation of various features illustrative of the
basic principles of the present disclosure. The specific
design features of the present disclosure as included herein,
including, for example, specific dimensions, orientations,
locations, and shapes will be determined in part by the
particularly intended application and use environment.
[0030] In the figures, reference numbers refer to the same
or equivalent parts of the present disclosure throughout the
several figures of the drawing.

DETAILED DESCRIPTION

[0031] Reference will now be made in detail to various
embodiments of the present disclosure(s), examples of
which are illustrated in the accompanying drawings and
described below. While the present disclosure(s) will be
described in conjunction with exemplary embodiments of
the present disclosure, it will be understood that the present
description is not intended to limit the present disclosure(s)
to those exemplary embodiments of the present disclosure.
On the other hand, the present disclosure(s) is/are intended
to cover not only the exemplary embodiments of the present
disclosure, but also various alternatives, modifications,
equivalents and other embodiments, which may be included
within the spirit and scope of the present disclosure as
defined by the appended claims.

[0032] The present disclosure will be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the present disclosure are shown. As
those skilled in the art would realize, the described embodi-
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ments may be modified in various different ways, all without
departing from the spirit or scope of the present disclosure.
[0033] The terminology used herein is for describing
various exemplary embodiments only and is not intended to
be limiting of the present disclosure. As used herein, the
singular forms are intended to include the plural forms as
well, unless the context clearly indicates otherwise. As used
herein, the term “comprises” and/or “comprising” refers to
the presence of specified features, integers, steps, acts,
elements and/or components, but it should also be under-
stood that it does not exclude a presence or an addition of
one or more other features, integers, steps, acts, components,
and/or groups thereof. As used herein, the term “and/or”
includes any one or all combinations of one or more related
items.

[0034] Additionally, it is understood that one or more of
the below methods, or aspects thereof, may be executed by
at least one controller. The term “controller” may refer to a
hardware device that includes a memory and a processor.
The memory is configured to store program instructions, and
the processor is programmed to execute the program instruc-
tions to perform one or more processes which are described
further below: The controller may be configured for con-
trolling operation of units, modules, portions, devices, or the
like, as described herein. Moreover, it is understood that the
below methods may be executed by an apparatus including
the controller in conjunction with one or more other com-
ponents, as would be appreciated by a person of ordinary
skill in the art.

[0035] Furthermore, the controller of the present disclo-
sure may be embodied as non-transitory computer readable
media including executable program instructions executed
by a processor. Examples of the computer readable mediums
include, but are not limited to, ROM, RAM, compact disc
(CD)-ROMs, magnetic tapes, floppy disks, flash drives,
smart cards and optical data storage devices. The computer
readable recording medium can also be distributed through-
out a computer network so that the program instructions are
stored and executed in a distributed fashion, e.g., by a
telematics server or a Controller Area Network (CAN).
[0036] Terms including ordinal numbers such as first,
second, and the like will be used only to describe various
components, and are not interpreted as limiting these com-
ponents.

[0037] As used herein, the singular forms “a”, “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0038] The terms are only used to differentiate one com-
ponent from others.

[0039] It is to be understood that when one component is
referred to as being “connected” or “coupled” to another
component, it may be directly connected or coupled to
another component or be connected or coupled to another
component with the other component intervening therebe-
tween.

[0040] TItwill be further understood that terms “comprises”
or “have” used in the present specification specify the
presence of stated features, numerals, steps, operations,
components, parts, or a combination thereof, but do not
preclude the presence or addition of one or more other
features, numerals, steps, operations, components, parts, or
a combination thereof.

[0041] The sequence of operations or steps is not limited
to the order presented in the claims or figures unless spe-
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cifically indicated otherwise. The order of operations or
steps may be changed, several operations or steps may be
merged, a certain operation or step may be divided, and a
specific operation or step may not be performed.

[0042] Hereinafter, an apparatus for controlling an electric
vehicle according to an exemplary embodiment of the
present disclosure is described in detail with reference to the
drawings.

[0043] FIG.1 is a schematic view showing a configuration
of an apparatus for controlling an electric vehicle according
to an exemplary embodiment of the present disclosure.
Furthermore, FIG. 2 is a block diagram showing a configu-
ration of an apparatus for controlling an electric vehicle
according to an exemplary embodiment of the present
disclosure.

[0044] As shown in FIG. 1 and FIG. 2, an electric vehicle
applied with an apparatus for controlling an electric vehicle
according to various exemplary embodiments of the present
disclosure may include a drive motor 10, a vehicle controller
60, a twin clutch 40, and a clutch controller 50.

[0045] The drive motor 10 is configured to generate driv-
ing torque required for driving of the vehicle from electrical
energy, and the driving torque generated by the drive motor
10 is supplied to drive wheels (e.g., rear wheels) 30 of the
vehicle or all wheel, to drive the vehicle. The driving motor
10 may be configured to generate electrical energy by
operating as a generator, as needed (e.g., in a regenerative
braking mode).

[0046] The twin clutch 40 is provided on the axle 20
mounted on the drive wheel 30 and includes a first clutch 41
and a second clutch 42 provided on both sides of the axle 20
around the propeller shaft. According to engagement and
disengagement of the twin clutch 40, the driving torque (or
a clutch torque) supplied from the drive motor 10 to the
drive wheel 30 is supplied to or cut off from the drive wheels
(e.g., rear wheels) 30, and a level of the driving torque (or,
the clutch torque) supplied to the drive wheels is adjusted as
needed.

[0047] The first clutch 41 and the second clutch 42 of the
twin clutch 40 includes a clutch motor 410, a clutch oper-
ating device 400, a clutch plate 411, and a clutch disk 412,
respectively.

[0048] To referring to FIG. 3 FIG. 5, the clutch operating
device 400 is located between the clutch motor 410 and the
clutch plate 411, and the clutch operating device 400 may
include a worm gear 420 connected to (e.g., gear-engaged
with) a driveshaft of the clutch motor 410, a worm wheel
430 gear-engaged with the worm gear 420, and a cam plate
440 disposed to face the worm wheel 430. A cam path is
formed in the worm wheel 430 and the cam plate 440,
respectively, and the cam ball 450 is interposed in the cam
path formed in the worm wheel 430 and the cam plate 440,
respectively. The cam plate 440 is disposed to be contactable
with the clutch plate 411.

[0049] When the clutch motor 410 is operated in a first
direction, the worm gear 420 and the worm wheel 430 rotate
in the first direction, and the cam ball 450, which is disposed
on the cam path 441 formed in the worm wheel 430 and the
cam plate 440, respectively, moves along the cam path 441,
by which the cam plate 440 moves toward the clutch plate
411 and the cam plate 440 moves toward the clutch plate
411. Accordingly, as the clutch plate 411 and the clutch disk
412 are engaged, the first and/or the second clutches 41 and
42 are engaged.
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[0050] At the present time, when a rotation amount (or,
rotation angle) of the worm wheel 430 is adjusted by the
clutch motor 410, by the cam ball 450 located between the
worm wheel 430 and the cam plate 440, a moving amount
of the cam plate 440 is adjusted and a pressurizing force of
the clutch plate 411 by the cam plate 440 is adjusted.
Accordingly, the pressurizing force (or, the clutch torque)
applied between the clutch plate 411 and the clutch disk 412
may be adjusted.

[0051] To the contrary, when the clutch motor 410 is
operated in a second direction, the worm gear 420 and the
worm wheel 430 rotate in the second direction, and the cam
ball 450, which is disposed on the cam path 441 formed in
the worm wheel 430 and the cam plate 440, respectively,
moves in an opposite direction along the cam path 441, by
which the cam plate 440 moves away from the clutch plate
411 and the cam plate 440 moves away from the clutch plate
411. Accordingly, as the engagement of the clutch plate 411
and the clutch disk 412 is released, the engagement of the
first and/or the second clutches 41 and 42 is released.
[0052] The torque (also referred to as the “clutch torque™)
applied to respective clutches may be controlled by inde-
pendently adjusting the level of the pressurizing force
applied to the first clutch 41 and the second clutch 42
included in the twin clutch 40. By independently controlling
the respective torques applied to the clutches, the levels of
the driving torques distributed to the respective drive wheels
30 through the clutches 41 and 42 are adjusted.

[0053] The vehicle controller 60 may be configured for
controlling various parts required for driving of the vehicle
including the drive motor 10 and may perform cooperative
control with the clutch controller 50 as needed.

[0054] Depending on implementations, the clutch control-
ler 50 and the vehicle controller 60 may be integrated or
distributed (or to be separate). In an exemplary embodiment
of the present disclosure, an example in which the clutch
controller 50 and the vehicle controller 60 are implemented
integrally will be described. In an exemplary embodiment of
the present disclosure, the clutch controller 50 and the
vehicle controller 60 may be collectively referred to a
controller.

[0055] Each of the clutch controller 50 and the vehicle
controller 60 may be provided as at least one processor
operable by a predetermined program, and program instruc-
tions for performing each step in a method for controlling an
electric vehicle according to an exemplary embodiment
through at least one processor are store in a memory of the
controller.

[0056] Meanwhile, an apparatus for controlling an electric
vehicle according to an exemplary embodiment of the
present disclosure includes the driving information detection
unit 70 configured to detect driving information required for
driving of the vehicle, and the driving information detected
by the driving information detection unit 70 is transmitted to
the clutch controller 50 and the vehicle controller 60.
[0057] The driving information may include a vehicle
speed, an opening of a brake pedal, an opening an accel-
erator pedal, a pressure of a brake master cylinder, a slope
of the vehicle, an operation state of an electronic parking
brake (EPB), and a started state of the vehicle.

[0058] For such a purpose, the driving information detec-
tion unit 70 may include a brake pedal sensor (BPS) con-
figured to detect the opening of the brake pedal, an accel-
erator pedal sensor (APS) configured to detect the opening
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of'the accelerator pedal, a vehicle speed sensor configured to
detect the vehicle speed, a pressure sensor configured to
detect the pressure of the brake master cylinder, an accel-
eration sensor configured to detect the slope of the vehicle,
a brake button sensor (EPB sensor) configured to detect an
operation state of the electronic parking brake, and a start
button sensor configured to detect an ON/OFF state of a start
button.

[0059] The opening of the accelerator pedal detected by
the accelerator pedal sensor may be in a range of 0% (the
driver does not press the accelerator pedal) to 100% (the
driver has fully pressed the accelerator pedal), and the
opening of the brake pedal detected by the brake pedal
sensor may be in a range of 0% (the driver does not press the
brake pedal) to 100% (the driver has fully pressed the brake
pedal).

[0060] The driving information detected by the driving
information detection unit 70 is transmitted to the controller.
[0061] Meanwhile, the electric vehicle according to pres-
ent disclosure may further include an electromagnetic brake
(EMB) configured to fix (or, maintain) the clutch torque
applied to the twin clutch when the vehicle is turned off
while the vehicle is stopped. The electromagnetic brake may
fix (or, maintaining) the clutch torque between the clutch
plate 411 and the clutch disk 412 by fixing a position of the
clutch motor 410 (or, position of the driveshaft of the clutch
motor) to maintain a gap between the cam plate 440 and the
clutch plate 411.

[0062] Hereinafter, a method for controlling an electric
vehicle according to an exemplary embodiment of the
present disclosure will be described in detail with reference
to the accompanying drawings.

[0063] FIG. 6 is a flowchart showing a method for con-
trolling an electric vehicle according to an exemplary
embodiment

[0064] Furthermore, FIG. 7 shows graphs for illustrating
an operation of an electric vehicle according to an exem-
plary embodiment of the present disclosure.

[0065] Referring to FIG. 6 and FIG. 7, at step S10, the
driving information detection unit 70 detects the driving
information required for driving of the vehicle, and the
detected driving information is transmitted to the vehicle
controller 60 and the clutch controller 50. Here, the driving
information detected by the driving information detection
unit 70 is a same as described above, and is not described in
further detail.

[0066] At step S20, the vehicle controller 60 is configured
to determine, whether a vehicle stop condition is satisfied,
based on the driving information transmitted from the driv-
ing information detection unit 70. The vehicle stop condition
may be satisfied when an opening of the brake pedal is above
a preset amount, a pressure of the brake master cylinder is
above a predetermined pressure, the vehicle speed is below
a predetermined speed, or an opening of the accelerator
pedal is below a preset amount (refer to FIG. 7A, FIG. 7B,
and FIG. 7C). That is, the controller may be configured to
determine that vehicle is in a stopped state when the vehicle
stop condition is satisfied.

[0067] At step S30, when the vehicle stop condition is
satisfied, the vehicle controller 60 may be configured to
determine the slope of the vehicle based on an acceleration
value of the vehicle detected from the acceleration sensor.
The slope of the vehicle is stored in the memory of the
vehicle controller 60 in a form of a map table corresponding
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to the acceleration of the vehicle detected by the acceleration
sensor, the vehicle controller 60 may be configured to
determine the slope (i.e., inclination or tilt) of the vehicle by
mapping the acceleration value detected by the acceleration
sensor to the map table stored in the memory.

[0068] At step S40, the vehicle controller 60 is configured
to determine whether a shift-range of a transmission is in a
P range (i.e., parking range) and the operation state of the
electronic parking brake is an OFF-state (refer to FIG. 7D).
[0069] When the shift-range of the transmission is not the
P range (e.g., when the shift-range is the D range), it may be
determined that the driver has no intention to stop the
vehicle, and thus the clutch torque for stopping the vehicle
is not applied to the twin clutch. Furthermore, when the
electronic parking brake is an ON-state, a parking brake
function separate from the present disclosure is performed
by the electronic parking brake, and therefore, the clutch
torque for stopping the vehicle is not apply to the twin
clutch.

[0070] When it is determined at the step of S40 that the
shift-range of the transmission is the P range (parking range)
and the operation state of the electronic parking brake is the
Off-state, the clutch controller 50 applies the clutch torque
for stopping the vehicle to the twin clutch depending on the
slope of the vehicle, at step S50. At the instant time, the
clutch controller 50 may increase the clutch torque applied
to the twin clutch as the slope of the vehicle increases.
Furthermore, the clutch torque applied to the first clutch and
the second clutch of the twin clutch may be a same (refer to
FIG. 7E).

[0071] Accordingly, a torque of a predetermined level is
applied to the drive wheel through the twin clutch when the
clutch torque is applied to the twin clutch while the vehicle
is stopped, and therefore, even if the vehicle is parked or
stopped on a sloped place, the vehicle may be prevented
from rolling along the sloped surface. Furthermore, the
clutch torque may be increased as the slope of the road on
which the vehicle is parked or stopped increases, and
therefore, the vehicle may be ensured to be prevented from
rolling downward due to the slope.

[0072] At step S60, the clutch controller 50 is configured
to determine whether the vehicle is turned off.

[0073] When the vehicle is turned off, at step S70, to
constantly maintain (or fix) the clutch torque of the twin
clutch, the clutch controller 50 operates the electromagnetic
brake so that the electromagnetic brake may fix the position
of the clutch motor 410 of the twin clutch (refer to FIG. 7F).
[0074] According to an exemplary embodiment of the
present disclosure as described above, when the vehicle is
stopped and the vehicle is turned off, braking force may be
applied to the wheels of the vehicle by applying the clutch
torque to the twin clutch depending on the slope of the
vehicle, and accordingly, the vehicle may be prevented from
rolling downward when the vehicle is stopped on a slope.
[0075] Furthermore, when the vehicle is turned off, the
clutch torque of the twin clutch may be constantly main-
tained by the electromagnetic brake, and therefore, the
braking force to the wheels of the vehicle may be maintained
without requiring additional supply of power, being config-
ured for replacing the function of the electronic parking

brake.

[0076] Furthermore, the term related to a control device
such as “controller”, “control apparatus”, “control unit”,
“control device”, “control module”, or “server”, etc refers to

2 <
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a hardware device including a memory and a processor
configured to execute one or more steps interpreted as an
algorithm structure. The memory stores algorithm steps, and
the processor executes the algorithm steps to perform one or
more processes of a method in accordance with various
exemplary embodiments of the present disclosure. The con-
trol device according to exemplary embodiments of the
present disclosure may be implemented through a nonvola-
tile memory configured to store algorithms for controlling
operation of various components of a vehicle or data about
software commands for executing the algorithms, and a
processor configured to perform operation to be described
above using the data stored in the memory. The memory and
the processor may be individual chips. Alternatively, the
memory and the processor may be integrated in a single
chip. The processor may be implemented as one or more
processors. The processor may include various logic circuits
and operation circuits, may be configured to process data
according to a program provided from the memory, and may
be configured to generate a control signal according to the
processing result.

[0077] The control device may be at least one micropro-
cessor operated by a predetermined program which may
include a series of commands for carrying out the method
included in the aforementioned various exemplary embodi-
ments of the present disclosure.

[0078] The aforementioned invention can also be embod-
ied as computer readable codes on a computer readable
recording medium. The computer readable recording
medium is any data storage device that can store data which
may be thereafter read by a computer system and store and
execute program instructions which may be thereafter read
by a computer system. Examples of the computer readable
recording medium include Hard Disk Drive (HDD), solid
state disk (SSD), silicon disk drive (SDD), read-only
memory (ROM), random-access memory (RAM),
CD-ROMs, magnetic tapes, floppy discs, optical data stor-
age devices, etc and implementation as carrier waves (e.g.,
transmission over the Internet). Examples of the program
instruction include machine language code such as those
generated by a compiler, as well as high-level language code
which may be executed by a computer using an interpreter
or the like.

[0079] In various exemplary embodiments of the present
disclosure, each operation described above may be per-
formed by a control device, and the control device may be
configured by a plurality of control devices, or an integrated
single control device.

[0080] In various exemplary embodiments of the present
disclosure, the scope of the present disclosure includes
software or machine-executable commands (e.g., an oper-
ating system, an application, firmware, a program, etc.) for
enabling operations according to the methods of various
embodiments to be executed on an apparatus or a computer,
a non-transitory computer-readable medium including such
software or commands stored thereon and executable on the
apparatus or the computer.

[0081] In various exemplary embodiments of the present
disclosure, the control device may be implemented in a form
of hardware or software, or may be implemented in a
combination of hardware and software.

[0082] Furthermore, the terms such as “unit”, “module”,
etc. included in the specification mean units for processing
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at least one function or operation, which may be imple-
mented by hardware, software, or a combination thereof.
[0083] For convenience in explanation and accurate defi-
nition in the appended claims, the terms “upper”, “lower”,
“inner”, “outer”, “up”, “down”, “upwards”, “downwards”,
“front”, “rear”, “back”, “inside”, “outside”, “inwardly”,
“outwardly”, “interior”, “exterior”, “internal”, “external”,
“forwards”, and “backwards” are used to describe features
of the exemplary embodiments with reference to the posi-
tions of such features as displayed in the figures. It will be
further understood that the term “connect” or its derivatives
refer both to direct and indirect connection.

[0084] The term “and/or” may include a combination of a
plurality of related listed items or any of a plurality of related
listed items. For example, “A and/or B” includes all three
cases such as “A”, “B”, and “A and B”.

[0085] A singular expression includes a plural expression
unless the context clearly indicates otherwise.

[0086] The foregoing descriptions of specific exemplary
embodiments of the present disclosure have been presented
for purposes of illustration and description. They are not
intended to be exhaustive or to limit the present disclosure
to the precise forms disclosed, and obviously many modi-
fications and variations are possible in light of the above
teachings. The exemplary embodiments were chosen and
described in order to explain certain principles of the inven-
tion and their practical application, to enable others skilled
in the art to make and utilize various exemplary embodi-
ments of the present disclosure, as well as various alterna-
tives and modifications thereof. It is intended that the scope
of the present disclosure be defined by the Claims appended
hereto and their equivalents.

What is claimed is:

1. An apparatus for controlling a vehicle, the apparatus
comprising:

a drive motor configured to generate power required for

driving of the vehicle;

a twin clutch including a first clutch and a second clutch
and configured to adjust power supplied from the drive
motor to a first drive wheel and a second drive wheel
of the vehicle through the first clutch and the second
clutch; and

a controller configured to, in response that a vehicle stop
condition is satisfied, determine a slope of the vehicle
by use of an acceleration of the vehicle and to adjust a
clutch torque applied to the twin clutch depending on
the determined slope of the vehicle.

2. The apparatus of claim 1, wherein the vehicle stop
condition is satisfied when an opening of a brake pedal is
above a preset amount, a pressure of a brake master cylinder
is above a predetermined pressure, a vehicle speed is below
a predetermined speed, or an opening of an accelerator pedal
is below a preset amount.

3. The apparatus of claim 1, wherein the controller is
configured to determine the slope of the vehicle by reflecting
the acceleration measured by an acceleration sensor into a
map table stored in a memory in advance.

4. The apparatus of claim 1,

wherein the controller is further configured to determine
a driver’s intention of stopping the vehicle upon deter-
mining the slope of the vehicle, and

wherein when the controller concludes that the driver
intends to stop the vehicle, the controller is configured
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to adjust the clutch torque applied to the twin clutch
depending on the slope of the vehicle

5. The apparatus of claim 4, wherein the controller is
further configured to conclude that the driver intends to stop
the vehicle, upon concluding that a shift-range of a trans-
mission in the vehicle is in a parking range and an operation
state of an electronic parking brake in the vehicle is an
OFF-state.

6. The apparatus of claim 5, wherein the controller is
further configured to increase the clutch torque applied to
the twin clutch as the slope of the vehicle increases.

7. The apparatus of claim 6, further including an electro-
magnetic brake configured to fix the clutch torque applied to
the twin clutch in response that the controller concludes that
the vehicle is turned off.

8. The apparatus of claim 1, wherein the controller is
further configured to increase the clutch torque applied to
the twin clutch as the slope of the vehicle increases.

9. The apparatus of claim 1, further including an electro-
magnetic brake configured to fix the clutch torque applied to
the twin clutch in response that the controller concludes that
the vehicle is turned off.

10. A method for controlling a vehicle, the method
comprising:

determining, by a controller, whether a vehicle stop

condition is satisfied:

determining, by the controller, a slope of the vehicle in

response that the vehicle stop condition is satisfied: and
applying, by the controller, a clutch torque to a twin clutch
depending on the determined slope.

11. The method of claim 10, wherein the vehicle stop
condition is satisfied when an opening of a brake pedal is
above a preset amount, a pressure of a brake master cylinder
is above a predetermined pressure, a vehicle speed is below
a predetermined speed, or an opening of an accelerator pedal
is below a preset amount.

12. The method of claim 10, wherein, in the determining
of the slope of the vehicle, the slope of the vehicle is
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determined by reflecting an acceleration measured by an
acceleration sensor into a map table stored in a memory in
advance.

13. The method of claim 10,

wherein the controller is further configured to determine

a driver’s intention of stopping the vehicle upon deter-
mining the slope of the vehicle, and

wherein when the controller concludes that the driver

intends to stop the vehicle, the controller is configured
to adjust the clutch torque applied to the twin clutch
depending on the slope of the vehicle

14. The apparatus of claim 13, wherein the controller is
further configured to conclude that the driver intends to stop
the vehicle, upon concluding that a shift-range of a trans-
mission in the vehicle is in a parking range and an operation
state of an electronic parking brake in the vehicle is an
OFF-state.

15. The method of claim 14, wherein the clutch torque
applied to the twin clutch is increased as the slope of the
vehicle increases.

16. The method of claim 15, further including, after the
applying of the clutch torque:

determining whether the vehicle is turned off; and

operating an electromagnetic brake to fix the clutch torque

applied to the twin clutch in response that the controller
concludes that the vehicle is turned off.

17. The method of claim 10, wherein the clutch torque
applied to the twin clutch is increased as the slope of the
vehicle increases.

18. The method of claim 10, further including, after the
applying of the clutch torque:

determining whether the vehicle is turned off; and

operating an electromagnetic brake to fix the clutch torque

applied to the twin clutch in response that the controller
concludes that the vehicle is turned off.

19. A non-transitory computer readable storage medium
on which a program for performing the method of claim 10
is recorded.



