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(57) ABSTRACT

A forced neutral remote start-up control method is provided.
The method includes performing an E-clutch neutral switch-
ing control, which confirms the presence of an E-clutch upon
receiving a remote start-up request signal of an Electronic
Control Unit (ECU) to form a vehicle neutral state by an
E-clutch state switching before generating an engine start-up
signal, and performing an engine start-up by generating the
engine start-up signal after confirming the vehicle neutral
state.
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FORCED NEUTRAL REMOTE START-UP
CONTROL METHOD AND MANUAL
TRANSMISSION VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean Patent
Application No. 10-2019-0159662, filed on Dec. 4, 2019,
which application is hereby incorporated herein by refer-
ence.

TECHNICAL FIELD

[0002] The present disclosure relates to a vehicle remote
start-up control.

BACKGROUND

[0003] In general, the remote start-up through the inter-
locking of telematics is a technology of enhancing mer-
chantability of a vehicle.

[0004] For example, the remote start-up is implemented in
a method of determining whether to perform the remote
start-up for an engine after determining a brake and a shift
stage by receiving the remote start-up command of the
vehicle.

[0005] Therefore, the remote start-up performs the engine
start-up even without the driver’s direct operation in a
manual transmission vehicle or an auto transmission vehicle,
and in particular, the remote start-up of the auto transmission
vehicle has the advantage of being capable of adjusting a
vehicle interior temperature in connection with the air
conditioning function.

[0006] The contents described in Description of Related
Art are to help the understanding of the background of the
present disclosure, and may include what is not previously
known to those skilled in the art to which the present
disclosure pertains.

[0007] The remote start-up technology of the Manual
Transmission (MT) vehicle has a difficulty in its application
because the application conditions are different from those
of the remote start-up technology of the Auto Transmission
(AT) vehicle.

[0008] The reason is because the robustness of a neutral
switch should be secured in order for the remote start-up
technology to be applied to the MT vehicle but the neutral
switch applied to the MT vehicle has a difficulty in the
failure diagnosis for securing robustness.

[0009] For example, in the MT vehicle, it is difficult to
accurately determine whether the current gear necessary to
be used as an engine start-up entry condition of the remote
start-up is engaged, and the neutral confirmation result of the
neutral switch should be confirmed in a state where the
switch does not fail but it is difficult to diagnose the failure
of the switch. Therefore, in the MT vehicle, since there is a
possibility of accelerating the vehicle by the cranking in the
gear-engaged state upon the engine start-up by the remote
start-up, it is very difficult to apply the remote start-up. Here,
the cranking means the rotation of a crankshaft by a force
applied from the outside such as a start-up/drive motor.
[0010] Furthermore, since the MT vehicle is replacing a
mechanical clutch with an E-clutch to achieve the effects of
increasing the driver’s convenience and enhancing fuel
efficiency, the application to the remote start-up is further
required.
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SUMMARY

[0011] The present disclosure relates to a vehicle remote
start-up control. Particular embodiments relate to a manual
transmission vehicle having a remote start-up system
capable of a forced neutral remote start-up control by using
an E-clutch (electronic clutch) for the remote start-up.
[0012] An embodiment of the present disclosure consid-
ering the above point provides a forced neutral remote
start-up control method and a manual transmission vehicle,
which satisty the remote start-up condition by forcing the
neutral state of the vehicle in a control of the E-clutch upon
the remote start-up through a combination of the manual
transmission and the E-clutch, and in particular, response to
the remote start-up request by disengaging the E-clutch that
is in an always engaged state even in an ignition off (IG.
OFF) state, thereby enabling the remote start-up of the
engine without the risk of accelerating the vehicle even if the
driver has parked with the gear stage arbitrarily engaged.
[0013] A forced neutral remote start-up control method
according to embodiments of the present disclosure includes
an E-clutch neutral switching control, which confirms the
presence of an E-clutch upon receiving a remote start-up
request signal of an Electronic Control Unit (ECU) to form
a vehicle neutral state by an E-clutch state switching before
generating an engine start-up signal, and performs an engine
start-up by generating the engine start-up signal after con-
firming the vehicle neutral state.

[0014] As a preferred embodiment, the E-clutch state
switching is from clutch engagement to clutch disengage-
ment, the clutch disengagement is performed by generating
a clutch disengagement signal of the ECU, and in the clutch
disengagement, a clutch disengagement switching signal is
transmitted to the ECU for confirming the vehicle neutral
state.

[0015] As a preferred embodiment, the E-clutch neutral
switching control is performed by determining a vehicle
neutral that confirms the IG. OFF of an engine by the ECU,
preparing an engine start-up that generates, by the ECU, a
clutch disengagement signal for the E-clutch, determining
E-clutch disengagement that confirms the vehicle neutral
state by receiving, by the ECU, a clutch disengagement
switching signal generated after the engagement of the
E-clutch has been switched to the disengagement, and
performing the engine start-up upon confirming the vehicle
neutral state.

[0016] As a preferred embodiment, the E-clutch is not
released on a road slope that is identified as a predetermined
road slope or more. A braking function of a brake based on
inclination information is activated before the E-clutch
disengagement.

[0017] As a preferred embodiment, the E-clutch connects
an engine with a manual transmission.

[0018] As a preferred embodiment, the remote start-up
request signal is generated in any one among a smart key, a
smart phone, and a Personal Digital Assistant (PDA) termi-
nal.

[0019] Further, a manual transmission vehicle according
to embodiments of the present disclosure includes a remote
start-up device for generating a remote start-up request
signal, an ECU for transmitting a clutch disengagement
signal to an E-clutch recognized in an IG. OFF state of an
engine upon receiving the remote start-up request signal so
that clutch engagement is switched to the disengagement,
and performing an engine start-up by confirming the disen-
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gagement state of the E-clutch as a vehicle neutral state, and
an E-clutch for delivering and blocking power of the engine
by engaging and disengaging a clutch state in a control of the
ECU.

[0020] As a preferred embodiment, the ECU performs
transmission and reception with the remote start-up device
via a short range wireless network, and performs transmis-
sion and reception with the E-clutch and the engine via a
Controller Area Network (CAN).

[0021] As a preferred embodiment, the remote start-up
device includes a smart key, a mobile app of a smart phone
or a PDA terminal.

[0022] As a preferred embodiment, the E-clutch forms the
always engaged state upon the 1G. OFF.

[0023] The forced neutral remote start-up control applied
to the remote start-up system of the manual transmission
vehicle according to embodiments of the present disclosure
implements the following operations and effects.

[0024] Firstly, it is possible to simulate the neutral, instead
of the neutral switch that lacks the robustness, by the
E-clutch capable of forcibly disengaging the engaged state,
thereby stably implementing the remote start-up in the MT
vehicle to which the manual transmission and the E-clutch
system have been applied. Secondly, it is possible to disen-
gage the E-clutch that is in the always engaged state even in
the IG. OFF state by the remote start-up request through the
smart key, the mobile app or the Personal Digital Assistant
(PDA) terminal of user, thereby performing the engine
start-up without the risk of accelerating the vehicle even if
the driver has parked with the gear stage arbitrarily engaged.
Thirdly, it is possible to reliably know the current engage-
ment/disengagement states by using the select and shift
sensor of the shift lever for detecting the lever position to
diagnose the failure of the E-clutch, thereby greatly rein-
forcing the stability of the remote start-up.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a flowchart of a forced neutral remote
start-up control method according to embodiments of the
present disclosure.

[0026] FIG. 2 is a diagram illustrating an example of a
manual transmission vehicle to which a vehicle remote
start-up system implementing the forced neutral remote
start-up control according to embodiments of the present
disclosure has been applied.

[0027] FIG. 3 is a diagram illustrating an operating state
where the remote start-up system of the manual transmission
vehicle according to embodiments of the present disclosure
performs the forced neutral remote start-up control.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0028] Hereinafter, embodiments of the present disclosure
will be described in detail with reference to the accompa-
nying drawings, and since the embodiments may be imple-
mented in various different forms by those skilled in the art
to which the present disclosure pertains, as an example, they
are not limited to the embodiments described herein.

[0029] Referring to FIG. 1, a forced neutral remote start-
up control method confirms vehicle information according
to a remote start-up request (S10 and S20) and then performs
an E-clutch neutral switching control of simulating the
neutral by an E-clutch that is in an always engaged state in
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an IG. OFF state (S30 to S60), thereby securing stability of
the remote start-up while eliminating the remote start-up
restraints on a MT vehicle caused by the lack of the
robustness of a neutral switch.

[0030] Therefore, the forced neutral remote start-up con-
trol method may allow the MT vehicle to forcibly implement
the vehicle neutral situation through an E-clutch system
connected with a manual transmission when the remote
engine start-up is requested, and even if the driver has
parked with a gear stage arbitrarily engaged when the engine
start-up is performed, it is possible to perform the engine
start-up while preventing the unintended acceleration of the
vehicle.

[0031] Referring to FIG. 2, a remote start-up system 1-1 is
composed of a remote start-up device 10 and an engine
system 20 to perform the remote start-up for a vehicle 1.
[0032] Specifically, the remote start-up device 10 applies
a smart key, a mobile app of a smart phone or a Personal
Digital Assistant (PDA) terminal. The engine system 20
includes an Electronic Control Unit (ECU) 21, an E-clutch
23, and an engine 25, and the E-clutch 23 is operated by a
control signal of the ECU 21 to engage and disengage the
engine 25 with a manual transmission (not illustrated) to
deliver or block the power of the engine 25 to the manual
transmission.

[0033] Therefore, the manual transmission vehicle 1 is a
manual transmission vehicle having the manual transmis-
sion and the E-clutch system.

[0034] In particular, the ECU 21 is an engine controller for
controlling the engine 25, controls the engagement and
disengagement operations of the E-clutch 23, and transmits
and receives a signal with the remote start-up device 10 to
control the operation of the E-clutch 23 in response to the
remote start-up request. In this case, the ECU 21 uses a short
range wireless network such as Bluetooth as a communica-
tion network for the remote start-up device 10, and uses a
Controller Area Network (CAN) as a communication net-
work for the E-clutch 23 and the engine 25.

[0035] Further, the ECU 21 is connected with a remote
start-up map 21-1, and the remote start-up map 21-1 has an
E-clutch failure diagnosis matching table for the lever
position detected by the select/shift sensor of an operation
lever to provide the E-clutch disengagement signal output
information of the ECU 21.

[0036] Hereinafter, the forced neutral remote start-up con-
trol method of FIG. 1 will be described in detail with
reference to FIG. 3. In this case, the control subject is the
ECU 21 connected with the remote start-up device 10, and
the control target is the E-clutch 23 and the engine 25.
[0037] First, the ECU 21 receives a remote start-up
request signal transmitted from the remote start-up device 10
in attempting a remote start-up (S10), and performs con-
firming vehicle state information (S20).

[0038] Referring to FIG. 3, the remote start-up request
signal is transmitted from a smart key, a mobile app of a
smart phone or a PDA terminal, which is the remote start-up
device 10, and the ECU 21 receives it through a short range
wireless network to enter a remote start-up preparation state
in the ECU 21.

[0039] Further, the ECU 21 reads the information of
various vehicle equipped sensors (for example, a select/shift
sensor, an E-clutch ON/OFF sensor, a start-up key ON/OFF
sensor, a vehicle speed sensor, an engine RPM sensor, an
accelerator/brake pedal sensor, an inclination sensor and the
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like) mounted to the vehicle 1 by entering the remote
start-up preparation state and confirms the state of the
vehicle 1 upon receiving the remote start-up request signal.
[0040] In particular, in the confirming vehicle state infor-
mation (S20), it is determined whether a road slope is
inclined by using inclination information (or a road gradient)
of the inclination sensor and the like, and stops without
releasing the E-clutch at the inclination information con-
firmed by a predetermined road slope or more.

[0041] Subsequently, the ECU 21 enters determining the
neutral of the vehicle (S30), and performs preparing the
engine start-up (S40) and then determining the E-clutch
disengagement (S50).

[0042] Referring to FIG. 3, the ECU 21 confirms the
engagement state of the E-clutch 23 in the engine stop state
with the information of the E-clutch ON/OFF sensor among
the information read while matching the information of
various vehicle equipped sensors with the remote start-up
map 21-1. Subsequently, the ECU 21 performs the deter-
mining of the neutral of the vehicle (S30) in the IG. OFF
state of the engine and then transmits an E-clutch disen-
gagement signal to a clutch controller of the E-clutch 23,
thereby performing the preparing of the engine start-up for
switching the engagement state of the E-clutch 23 to the
disengagement state (S40).

[0043] As a result, the determining of the E-clutch disen-
gagement (S50) is performed by receiving, by the ECU 21,
the E-clutch disengagement signal transmitted by the clutch
controller of the E-clutch 23. From this, the ECU 21 may
utilize the characteristics capable of the lever position and
the failure diagnosis of the E-clutch by using the sensor
(select, shift) of the operation lever to perform the disen-
gagement switching required for the remote start-up because
the E-clutch is always in the clutch engaged state during the
IG. OFF in a state of having reliably recognized the current
engagement/disengagement states of the E-clutch 23.
[0044] In particular, the determining of the E-clutch dis-
engagement (S50) includes the step of activating a skid
prevention (that is, anti-skid) function before the E-clutch
disengagement by the braking function of the brake based on
inclination information (or a road gradient) of the inclination
Sensor.

[0045] Finally, the ECU 21 enters performing the engine
start-up (S60) to perform the engine start-up in response to
the remote start-up request.

[0046] Referring to FIG. 3, the ECU 21 confirms that the
current state of the E-clutch 23 is in the clutch disengage-
ment state and then outputs the engine start-up signal to the
engine 25, thereby performing the start-up of the engine 25
in response to the remote start-up request of the remote
start-up device 10.

[0047] As described above, the vehicle 1 having the
manual transmission connected with the E-clutch 23 may
disengage the E-clutch for the remote start-up, and imple-
ment the forced vehicle neutral through the disengagement
of the E-clutch, thereby performing the engine start-up
without the risk of accelerating the vehicle 1 even when
parking in the driver’s gear stage engaged state upon the
start-up of the engine 25.

[0048] As described above, the forced neutral remote
start-up control method implemented in the remote start-up
system 10 of the manual transmission vehicle 1 according to
the present embodiment includes the E-clutch neutral
switching control that transmits the clutch disengagement
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signal to the E-clutch 23 recognized in the IG. OFF state of
the engine upon receiving the remote start-up request signal
of the Electronic Control Unit (ECU) 21 so that the clutch
engagement is switched to the disengagement, and performs
the engine start-up by confirming the disengagement state of
the E-clutch as the vehicle neutral state, thereby enabling the
remote start-up that satisfies the remote start-up condition of
the MT vehicle only with the application of the E-clutch,
instead of the neutral switch that the failure diagnosis is
difficult for securing the robustness, and in particular, pre-
vents the risk of accelerating the vehicle caused when the
driver parks with the gear stage arbitrarily engaged by the
disengagement of the E-clutch.

What is claimed is:

1. A forced neutral remote start-up control method com-
prising:

performing an E-clutch neutral switching control, which
confirms the presence of an E-clutch upon receiving a
remote start-up request signal of an Electronic Control
Unit (ECU) to form a vehicle neutral state by an
E-clutch state switching before generating an engine
start-up signal; and

performing an engine start-up by generating the engine
start-up signal after confirming the vehicle neutral
state.

2. The forced neutral remote start-up control method of
claim 1, wherein the E-clutch state switching is from clutch
engagement to clutch disengagement, and the clutch disen-
gagement is performed by generating a clutch disengage-
ment signal of the ECU.

3. The forced neutral remote start-up control method of
claim 2, wherein in the clutch disengagement, a clutch
disengagement switching signal is transmitted to the ECU
for confirming the vehicle neutral state.

4. The forced neutral remote start-up control method of
claim 1, wherein performing the E-clutch neutral switching
control comprises:

confirming an IG. OFF state of an engine, the IG. OFF

state indicating the an ignition is off;

generating a clutch disengagement signal by the E-clutch;

confirming the vehicle neutral state by a clutch disen-
gagement switching signal generated after engagement
of the E-clutch has been switched to disengagement;
and

performing the engine start-up upon confirming the
vehicle neutral state.

5. The forced neutral remote start-up control method of
claim 4, wherein the 1G. OFF state is confirmed in the ECU.

6. The forced neutral remote start-up control method of
claim 4, wherein the clutch disengagement signal is gener-
ated in the ECU.

7. The forced neutral remote start-up control method of
claim 4, wherein the clutch disengagement switching signal
is generated in the E-clutch, and is used to confirm the
vehicle neutral state in the ECU.

8. The forced neutral remote start-up control method of
claim 4, wherein the engine start-up is performed by gen-
erating the engine start-up signal in the ECU.

9. The forced neutral remote start-up control method of
claim 4, wherein the E-clutch is not released on a road slope
that is identified as a predetermined road slope or more.
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10. The forced neutral remote start-up control method of
claim 4, wherein a braking function of a brake based on
inclination information is activated before the E-clutch
disengagement.

11. The forced neutral remote start-up control method of
claim 1, wherein the E-clutch connects an engine with a
manual transmission.

12. The forced neutral remote start-up control method of
claim 1, wherein the remote start-up request signal is gen-
erated by a smart key, a smart phone, or a PDA terminal.

13. A manual transmission vehicle, comprising:

a remote start-up device configured to generate a remote
start-up request signal;

an Electronic Control Unit (ECU) configured to transmit
a clutch disengagement signal to an E-clutch recog-
nized in an IG. OFF state of an engine upon receiving
the remote start-up request signal so that clutch engage-
ment is switched to disengagement, and to perform an
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engine start-up by confirming a disengagement state of
the E-clutch as a vehicle neutral state; and

an E-clutch configured to deliver and block power of the

engine by engaging and disengaging a clutch state in a
control of the ECU.

14. The manual transmission vehicle of claim 13, wherein
the ECU is configured to perform transmission and reception
with the remote start-up device via a short range wireless
network, and to perform transmission and reception with the
E-clutch and the engine via a Controller Area Network
(CAN).

15. The manual transmission vehicle of claim 13, wherein
the remote start-up device comprises a smart key, a mobile
app of a smart phone or a Personal Digital Assistant (PDA)
terminal.

16. The manual transmission vehicle of claim 13, wherein
the E-clutch is configured to form an always engaged state
in the IG. OFF state.



