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VEHICLE CONTROL SYSTEM AND MOBILE
DEVICE

INCORPORATION BY REFERENCE

[0001] The present application claims priority under 35
US.C. § 119 to Japanese Patent Application No. 2019-
209800 filed on Nov. 20, 2019. The content of the applica-
tion is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a vehicle control
system and a mobile device.

Description of the Related Art

[0003] There is known a center-type remote startup system
that transmits a startup request from a mobile device owned
by a user to a vehicle remotely located via a center server
(see Japanese Translation of PCT International Application
Publication No. 2018-204474). This remote startup system
includes a stop unit that stops a drive unit when the com-
munication between the mobile device and the center server
or between the center server and the vehicle is interrupted
while the drive device is started and is in operation based on
the startup request. Japanese Translation of PCT Interna-
tional Application Publication No. 2018-204474 illustrates
the use of a smartphone or tablet terminal as a mobile device.
[0004] Here, when a smartphone or tablet terminal is
adopted as a mobile device, the mobile device may transition
to a sleep state or a state in which an application for remote
control is executed in the background after a certain period
of time. The transition to the sleep state or the background
execution state not only restricts the user operation but also
requires time to return from the sleep state or the like. This
may lead to a situation in which the control object in
operation cannot be stopped at a timing desired by the user,
and the control object may continue to operate against the
intention of the user.

[0005] Therefore, an object of the present invention is to
make it possible to avoid a situation in which a control
object continues to operate also when the mobile device
transitions to a state in which a predetermined user operation
is restricted.

SUMMARY OF THE INVENTION

[0006] In order to achieve the above object, a vehicle
control system includes: a mobile device capable of com-
municating with a vehicle having a control object, the
mobile device having a function of transitioning to a pre-
determined operating state in which a predetermined user
operation is restricted; a vehicle control unit that remotely
controls the control object based on a signal from the mobile
device; and a stop processing unit that performs a stop
process for stopping the control object upon transition to the
predetermined operating state while the control object is in
operation by the remote control.

[0007] In the above configuration, the stop processing unit
may have a mobile-side monitoring unit that is provided in
the mobile device and that detects, as the predetermined
operating state, at least one of a sleep state of the mobile
device or a state in which an application for performing the
remote control shifts from a foreground to a background.
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[0008] Further, in the above configuration, the stop pro-
cessing unit may have a mobile-side stop processing unit
that is provided in the mobile device and that causes the
mobile device to transmit an operation stop signal for
stopping the control object when the mobile-side monitoring
unit detects a transition to the predetermined operating state
while the control object is in operation by the remote
control.

[0009] Further, the above configuration may have: a
vehicle-side monitoring unit provided on the vehicle, the
vehicle-side monitoring unit detecting a disconnected state
of a communication connection between the mobile device
and the vehicle; and a vehicle-side stop processing unit
provided on the vehicle, the vehicle-side stop processing
unit stopping the control object when the vehicle-side moni-
toring unit detects the disconnection state while the con-
trolled object is in operation by the remote control.

[0010] Further, the above configuration may be such that:
the control object includes an open-close device having an
automatic open-close function; and the vehicle control sys-
tem has a notification processing unit that performs a
notification process for notitying a user of the mobile device
about forgetting to close the open-close device when the stop
processing unit performs the stop process while the open-
close device is in closing operation.

[0011] Further, the above configuration may be such that
the notification process is performed when the stop process
is performed while the open-close device is in closing
operation and when the mobile device moves out of a
communication area of the vehicle.

[0012] Further, the above configuration may be such that:
the mobile device has a function of remotely controlling a
door lock of the vehicle, and the notification process is
performed when the stop process is performed while the
open-close device is in closing operation, and when the door
lock is controlled to the locked state.

[0013] Further, the above configuration may be such that
the control object includes at least any of a power window,
a power sliding door, a power tailgate, and a power door.
[0014] Further, the above configuration may be such that
the communication between the vehicle and the mobile
device is short-range wireless communication.

[0015] Further, in a mobile device that can communicate
with a vehicle to remotely control a control object belonging
to the vehicle and has a function of transitioning to a
predetermined operating state in which a predetermined user
operation is restricted, the mobile device may include a stop
processing unit that performs a stop process for stopping the
control object upon transition to the predetermined operating
state while the control object is in operation by the remote
control.

[0016] According to an aspect of the present invention,
even when the mobile device transitions to a state in which
a predetermined user operation is restricted, it is possible to
avoid a situation in which the control object continues to
operate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a diagram showing a schematic configu-
ration of a vehicle control system according to an embodi-
ment of the present invention;

[0018] FIG. 2 is a block diagram showing a configuration
of a mobile device and a vehicle;
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[0019] FIG. 3 is a flowchart showing the operation of a
mobile device when a PW (power window) is remotely
controlled by a remote control application;

[0020] FIG. 4 is a diagram showing an operation example
of a vehicle control system when the PW is remotely
controlled;

[0021] FIG. 5is a diagram showing an operation when the
mobile device transitions to a “predetermined operating
state” after step S5A in FIG. 4;

[0022] FIG. 6 is a flowchart showing an operation on the
vehicle side when PW is remotely controlled by a remote
control application; and

[0023] FIG. 7 is a diagram showing an operation when the
communication connection between the mobile device and
the vehicle is disconnected during closing operation of the
PW.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0024] Embodiments of the present invention are
described below with reference to the drawings.

[0025] FIG. 1 is a diagram showing a schematic configu-
ration of a vehicle control system according to an embodi-
ment of the present invention. The vehicle control system 1
is a system that remotely controls control objects 51 and 52
of a vehicle 50 by utilizing a mobile device 10 carried by a
user U, and assumes that a smartphone owned by the user U
is used for the mobile device 10.

[0026] In general, a smartphone has: a function that tran-
sitions to a sleep state in which the display and the like are
stopped (for example, the image is darkened) after a certain
period of preset time elapses in order to save power; and a
function to perform background processing that switches a
running application from foreground to background execu-
tion when executing or switching to an alternative applica-
tion to realize a multitasking environment.

[0027] In the sleep state, most user operations are not
accepted, and it is necessary to return from the sleep state in
order to perform the unacceptable user operations, so that it
takes time to perform the user operations. Further, when the
application to be operated is inactive and is executed in the
background, a what is called application switching operation
is required to operate the application, so that it takes time to
perform the user operation accordingly.

[0028] That is, the mobile device 10 of this embodiment
has a function of transitioning to a predetermined operation
state (sleep state, and/or background execution state) in
which a predetermined user operation is restricted.

[0029] The control object 51 in this embodiment is a
power window (also referred to as a power window module,
hereinafter referred to as “PW 51”) that automatically opens
and closes each window of the vehicle 50, and The control
object 52 is a door lock (also referred to as a door lock
module, hereinafter referred to as “door lock 52”) that can
lock and unlock each door of the vehicle 50.

[0030] Since it takes about several seconds for the PW 51
to operate from the open state to the closed state, the PW 51
is an electrical component having a long time from the start
of operation to the end of operation among the many
electrical components of the vehicle 50. In a case where only
the function to remotely control the PW 51 is added to the
conventional smartphone, when the smartphone shifts to the
“predetermined operating state” including the sleep state or
the background execution state, a situation arises in which
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the PW 51 cannot be stopped during that time. Accordingly,
in this embodiment, there is realized the vehicle control
system 1 that can avoid the situation where the PW 51
cannot be stopped.

[0031] The mobile device 10 and the vehicle 50 config-
uring the vehicle control system 1 is described below.
[0032] FIG. 2 is a block diagram showing a configuration
of the mobile device 10 and the vehicle 50. Note that FIG.
2 shows the configuration relating to the vehicle control
system 1, and omits other configurations of general smart-
phones and vehicles.

[0033] The mobile device 10 includes a communication
unit 11, a display unit 12, a voice output unit 13, an input
device 14, a short-range communication unit 15, a storage
unit 16 (memory), and a mobile-side information processing
unit 17. The communication unit 11 has a communication
module for utilizing a public wireless communication net-
work, and the communication unit 11 enables communica-
tion for making a telephone call and data communication
with an external device connected to the Internet or the like.
The communication unit 11 is also utilized when download-
ing an application such as an application for remotely
controlling the vehicle 50 (hereinafter, referred to as a
“remote control application™) via the Internet.

[0034] The display unit 12 has a display device (display)
such as a liquid crystal display device, and the display unit
12 can display various information and displays an operation
screen or the like for the user U to input various instructions
in this embodiment. The voice output unit 13 has a speaker
and can output various voices. The input device 14 has a
known input interface such as a touch panel which can detect
a touch operation on the displayed operation screen, an
operation button and a microphone, and outputs an input
result to the mobile-side information processing unit 17.
Further, when the application including the remote control
application is executed, the remote control operation screen
is displayed on the display unit 12, and the user instructions
regarding the remote control is input mainly via the touch
panel.

[0035] The short-range communication unit 15 has a
known communication module for short-range wireless
communication such as Bluetooth (registered trademark),
and utilizing the short-range communication unit 15 enables
the mobile device 10 and the vehicle 50 to communicate
with each other. Registration work such as pairing in
advance between the mobile device 10 and the vehicle 50
enables them to automatically establish a communication
connection with each other when they reach a distance
where they can communicate with each other.

[0036] The storage unit. 16 stores data of a control pro-
gram utilized by the mobile-side information processing unit
17, and a plurality of applications and the like including a
remote control application. Note that the application is not
limited to the one downloaded by the user U via the Internet,
but includes the one pre-installed in the mobile device 10.
[0037] The mobile-side information processing unit 17 is
configured with an arithmetic processing circuit including a
CPU (Central Processing Unit) and peripheral circuits
thereof, and functions as a computer that controls each unit
of the mobile device 10 according to a control program or
the like stored in the storage unit 16. The mobile-side
information processing unit 17 has: a function of executing
any applications including a remote control application
according to a user operation; and also a function of shifting
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the mobile device 10 to a “predetermined operating state
(sleep state and/or background execution state in this
embodiment)” in which user operations are restricted.
[0038] The mobile-side information processing unit 17
functions as: a mobile-side vehicle control unit 17A that
performs process including remote control of the vehicle 50
based on user operation by executing the remote control
application; a mobile-side stop processing unit 17B that
performs stop process relating to remote control; and a
notification processing unit 17C that performs notification
process relating to remote control.

[0039] As shown in FIG. 2, the mobile-side stop process-
ing unit 17B has a mobile-side monitoring unit 17D that
performs monitoring process relating to remote control. As
the monitoring process, the mobile-side monitoring unit 17D
performs a process of detecting whether there is a transition
to the above-mentioned “predetermined operating state”.
The operation of the mobile-side vehicle control unit 17A,
the stop process of the mobile-side stop processing unit 17B,
and the notification process of the notification processing
unit 17C are to be described below.

[0040] Note that, in this embodiment, whether to transition
to the “predetermined operating state” is determined by
detecting whether to transition to either the sleep state or the
background execution state, but what is detected need not be
limited to these states.

[0041] In short, as the transition to the “predetermined
operating state”, it is sufficient to detect the transition to the
state in which the predetermined user operation is restricted
with respect to the control object such as PW 51. In other
words, it is sufficient to detect whether the transition is a
transition to a state in which the user U cannot stop operation
of'the control object such as the PW 51 at the desired timing.
[0042] For example, if the remote control application is in
an inactive state, the remote control application cannot be
immediately operated, so the inactive state of the remote
control application may be included in the “predetermined
operating state” to be detected. If the inactive state com-
monly shifts to the sleep state, and if the mobile-side
monitoring unit 17D can directly detect whether to transition
to the inactive state, it is not necessary to detect whether to
transition to the sleep state. For example, the inactive state
to be detected by the mobile-side monitoring unit 17D may
include a state in which the remote control application is
terminated by a user operation (including a state immedi-
ately before termination), or a state in which the remote
control application is forcibly terminated for some reason
(including a state immediately before the forcible termina-
tion).

[0043] As shown in FIG. 2, the vehicle 50 includes a PW
51, a door lock 52, a short-range communication unit 53, a
storage unit 54 (memory), and a vehicle-side information
processing unit 55. The short-range communication unit 53
has a communication module for performing short-range
wireless communication with the short-range communica-
tion unit 15 of the mobile device 10, and this short-range
communication unit 53 enables the vehicle 50 to commu-
nicate with the mobile device 10. The storage unit. 54 stores
data such as a control program utilized by the vehicle-side
information processing unit 55.

[0044] The vehicle-side information processing unit 55 is
configured with an arithmetic processing circuit including a
CPU and peripheral circuits thereof, and functions as a
computer that controls each unit of the vehicle 50 according
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to the control program or the like stored in the storage unit
54. This control program includes a program for performing
process corresponding to the remote control application.
[0045] The vehicle-side information processing unit 55
executes this control program to function as a vehicle
control unit 55A that controls the PW 51 and the door lock
52 based on a signal from the mobile device 10, and a
vehicle-side stop processing unit 55B that performs stop
process relating to remote control.

[0046] As shown in FIG. 2, the vehicle control unit 55A
has: a PW control unit 55C that opens and closes the PW 51
based on a signal from the mobile device 10; and a door lock
control unit 55D that locks and unlocks the door lock 52
based on the signal from the mobile device 10.

[0047] The vehicle-side stop processing unit 55B has a
vehicle-side monitoring unit 55E that performs monitoring
process relating to remote control. The vehicle-side moni-
toring unit 55E, as a monitoring process, performs a process
of detecting whether to be in a disconnection state in which
communication connection between the mobile device 10
and the vehicle 50 is disconnected. The operation of the
vehicle control unit 55A, the stop process of the vehicle-side
stop processing unit 55B, and the like is to be described
below.

[0048] FIG. 3 is a flowchart showing the operation of the
mobile device 10 when the PW 51 is remotely controlled by
the remote control application. At the time of this operation,
it is assumed that the mobile device 10 and the vehicle 50
establish communication connection.

[0049] In step SA, the mobile-side vehicle control unit
17A communicates with the vehicle 50 by the short-range
communication unit 15 to perform a process of acquiring the
state of the PW 51 from the vehicle 50. In step S2A, the
mobile-side vehicle control unit 17A causes the display unit
12 to display an operation screen including the acquired
state of the PW 51.

[0050] FIG. 4 shows an operation example of the vehicle
control system 1 when the PW 51 is remotely controlled, and
in FIG. 4 and each figure to be described below, the same
steps are given to the parts corresponding to the steps shown
in FIG. 3 and the like to denote them.

[0051] As shown in FIG. 4, in step S2A, there is displayed
the operation screen including: “Opened” indicating the
current state of the PW 51; an operation button instructing
closing of the PW 51 (“Close” in FIG. 4); and an operation
button instructing opening of the PW 5. (“Open” in FIG. 4).

[0052] When the user U operates one of the operation
buttons, the mobile-side vehicle control unit 17A detects the
operation of the operation button (step S3A), to cause the
display unit 12 to display an operation screen that includes
an approval button (“O” button in FIG. 4), and to cause the
short-range communication unit 15 to transmit an operation
signal corresponding to the operation button detected in step
S2A toward the vehicle 50 on condition that the approval
button is operated (step S4A).

[0053] As shown in FIG. 4, on the operation screen
including the approval button, in addition to the approval
button, a disapproval button (“Cancel” button in FIG. 4) is
displayed, and warning information to prevent erroneous
operation and the like (“Window closing will be operated”
and “Check window directly during operation” in FIG. 4) is
also displayed. When the disapproval button is operated, the
operation signal corresponding to the operation button is not
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transmitted, and the display is changed to the operation
screen in step S2A or the like.

[0054] In this embodiment, since the operation signal is
not transmitted from the mobile device 10 unless the two
operation buttons including the operation button and the
approval button are operated, it is easy to prevent the user U
from erroneously operating the PW 51. Further, the user U
visually recognizes the warning information to prevent an
erroneous operation on the PW 51 more easily.

[0055] The operation signal (signal indicating the “win-
dow closing instruction” in FIG. 4) transmitted from the
mobile device 10 is received by the short-range communi-
cation unit 53 of the vehicle 50 and is output to the vehicle
control unit 55A. As shown in FIG. 4, the vehicle control
unit 55A gives a window closing instruction to the PW
control unit 55C based on the operation signal, to cause the
PW control unit 55C to start the closing operation of the PW
51.

[0056] Returning to FIG. 3, the mobile-side vehicle con-
trol unit 17A of the mobile device 10 transmits an operation
signal for the PW 51 to be controlled based on the user
operation, and then shifts the process to step S5A, to cause
the display unit 12 to display the screen including a STOP
button instructing to stop the operation of the PW 51 (see
step S5A in FIG. 4), and to cause the mobile-side monitoring
unit 17D to start the monitoring process. This monitoring
process monitors whether the mobile device 10 is in a
“predetermined operating state”.

[0057] Next, in step S6A, the mobile-side vehicle control
unit 17A determines whether the operation of the PW 51 is
completed, that is, whether the closing operation of the PW
51 is completed, to shift the process to step S7TA when the
closing operation of the PW 51 is not completed, and to
terminate the flow shown in FIG. 3 when the closing
operation of the PW 51 is completed.

[0058] Here, FIG. 4 shows the case where the STOP
button has not been operated and the mobile device 10 has
not transitioned to the “predetermined operating state”.
When the closing operation of the PW 51 is completed,
information notifying the completion of the closing opera-
tion (“notification of window closing completion” in FIG. 4)
is notified from the PW control unit 55C to the vehicle
control unit 55A, and is transmitted to the mobile device 10
via the short-range communication unit 53. Thus, the
mobile-side vehicle control unit 17A can identify whether
the closing operation of the PW 51 is completed. For
example, when the closing operation of the PW 51 is
completed, a notification process may be performed to
notify the user U of the mobile device 10 that the closing
operation of the PW 51 is completed.

[0059] Here, as shown in FIG. 3, the mobile-side vehicle
control unit 17A performs the processes of steps S7A to S9A
while the PW 51 is in operation.

[0060] That is, in step S7A, the mobile-side vehicle con-
trol unit 17A determines whether the STOP button is oper-
ated while the PW 51 is in operation. When the STOP button
is operated, the mobile-side vehicle control unit 17A shifts
the process to step S9A to cause the mobile-side stop
processing unit 17B, as a stop process, to transmit a stop
signal for stopping the PW 51 toward the vehicle 50. As a
result, the PW 51 can be stopped quickly. In this configu-
ration, the STOP button is kept displayed while the PW 51
is in closing operation, so that the user U can stop the PW
51 at a desired timing.
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[0061] On the other hand, when the STOP button is not
operated, the mobile-side vehicle control unit 17A shifts the
process to step SBA, to determine whether the mobile device
10 transitions to the “predetermined operating state” while
the PW 51 is in operation. When the mobile device 10 does
not transition to the “predetermined operating state”, the
mobile-side vehicle control unit 17A shifts the process to
step S6A, to repeat the determination process specified in
steps S7A and S8A until the closing operation of the PW 51
is completed, the STOP button is operated, or the state
transitions to the “predetermined operating state”.

[0062] In step S8A, when determining that the mobile
device 10 transitions to the “predetermined operating state”,
the mobile-side vehicle control unit 17A shifts the process to
step S9A to cause the mobile-side stop processing unit 17B
to transmit a stop signal for stopping the PW 51, and stops
the PW 51.

[0063] Further, if the mobile device 10 can perform the
stop signal transmission process also after transition to the
“predetermined operating state” (after shift to a sleep state or
a state in which the remote control application is in the
background), the mobile device 10 may transmit a stop
signal after transition to the “predetermined operating state”.
On the other hand, if the mobile device 10 cannot perform
the stop signal transmission process after transition to the
“predetermined operating state” due to the specifications of
the mobile device 10, the mobile device 10 preferably
performs the stop signal transmission process, immediately
before or at the same time as transition to the “predetermined
operating state”.

[0064] In either case, when the mobile device 10 transi-
tions to a “predetermined operating state” in which the
mobile device 10 cannot remotely control the PW 51 at a
timing desired by the user U, it is possible to stop the PW
51 and avoid the situation where the PW 51 continues to
operate.

[0065] Here, FIG. 5 shows an operation when the mobile
device 10 transitions to a “predetermined operating state”
after step S5A in FIG. 4. As shown in FIG. 5, when the
mobile device 10 transitions to the “predetermined operating
state” during operation of the PW 51, the mobile device 10
transmits the stop signal, which is received by the short-
range communication unit 53 of the vehicle 50 and is output
to the vehicle control unit 55A. The vehicle control unit
55A, upon input of the stop signal, causes the PW control
unit 55C to immediately control the stop of the PW 51, and
transmits the information for notifying the stop of the W 51
(“stop notification” in FIG. 5) to the mobile device 10 via the
short-range communication unit 53.

[0066] When the mobile device 10 receives the stop
notification of the PW 51, the notification processing unit
17C performs the notification process shown in step S10A in
FIG. 5.

[0067] Here, the notification processing unit 17C has a
function of detecting whether the door lock 52 is locked by
a signal from the mobile device 10, based on whether the
communication connection between the mobile device 10
and the vehicle 50 has been disconnected, and information
(not shown) notified from the vehicle 50.

[0068] Note that the point of time when the communica-
tion connection is disconnected and the point of time when
the door lock 52 is locked correspond to a state in which the
mobile device 10 moves out of the communication area of
the vehicle 50 and the user U is likely to leave the vehicle
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50, which can be regarded as the vehicle separation timing.
These points of time are appropriately referred to as “vehicle
separation timing” below.

[0069] The notification processing unit 17C performs a
notification process (step S10A in FIG. 5) for notification of
the forgetting to close the PW 51, when the stop process of
the PW 51 is performed during closing operation of the PW
51 consisting of the processes of steps S8A and S9A and also
during the “vehicle separation timing”.

[0070] Specifically, as shown in step S10A of FIG. 5, the
display unit 12 of the mobile device 10 displays information
which notifies that the PW 51 is open (such as a “window is
open” message). As a result, the user U can recognize that
the window of the vehicle 50 is in the open state and can
notice that the window is forgotten to be closed, at a timing
when he/she is likely to leave the vehicle 50.

[0071] The content of the notification process may be
appropriately changed if the forgetting to close the PW 51
can be notified, and the forgetting to close the PW 51 may
be notified by voice, for example.

[0072] FIGS. 4 and 5 illustrate the cases in which the PW
51 is operated to be closed. On the other hand, in a case
where the PW 51 is operated to be opened, the operation
signal becomes a signal indicating “window opening
instruction”, and then the same operation is performed
except that the PW control unit 55C operates the PW 51 to
open. As a result, when the mobile device 10 transitions to
the “predetermined operating state” while the PW 51 is in
opening operation, a stop signal for stopping the PW 51 is
transmitted from the mobile device 10 to the vehicle 50, and
the PW 51 can be stopped immediately.

[0073] Further, when the stop process of the PW 51 is
performed during opening operation of the PW 51 and also
during the above-mentioned “vehicle separation timing”, the
notification process in step S10A can notify the user U that
the opening operation of the PW 51 has been interrupted,
that is, it is possible to notify the user U about forgetting to
close the window.

[0074] FIG. 6 is a flowchart showing operation of the
vehicle 50 side when the PW 51 is remotely controlled by
the remote control application. The flow shown in FIG. 6 is,
for example, a process executed when an operation signal of
the PW 51 is received from the mobile device.

[0075] When the vehicle control unit 55A receives the
operation signal of the PW 51 from the mobile device, the
PW control unit 55C controls the PW 51 to close or open
based on the operation signal, and causes the vehicle-side
monitoring unit 55E to start the monitoring process (step
S1B). This monitoring process detects whether the commu-
nication connection between the mobile device and the
vehicle 50 is in a disconnected state.

[0076] Next, the vehicle control unit 55A determines
whether the operation of the PW 51 is completed (step S2B),
and shifts the process to step S3B when the operation of the
PW 51 is not completed, and terminates the flow shown in
FIG. 6 when the operation of the PW 51 is completed. In step
S3B, the vehicle control unit 55A determines whether a stop
signal has been received from the mobile device, and shifts
the process to step S4B when the stop signal has not been
received, and shifts the process to step S5B when the stop
signal has been received.

[0077] In step S4B, the vehicle control unit S5A deter-
mines whether the communication connection between the
mobile device and the vehicle 50 is in disconnected state
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while the PW 51 is in operation, based on the monitoring
result of the vehicle-side monitoring unit 55E, and shifts the
process to step S2B when the communication connection is
not in the disconnected state. Therefore, the processes of
steps S2B to S4B are repeated until the operation of the PW
51 is completed, a stop signal is received, or the communi-
cation connection between the mobile device and the vehicle
50 becomes in disconnected state while the PW 51 is in
operation.

[0078] In step S5B, the vehicle control unit 55A transmits
a stop signal for stopping the PW 51 to stop the PW 51.
When having stopped the PW 51, the vehicle control unit
55A shifts the process to step S6B to transmits information
(“stop notification) notifying the mobile device 10 of the
stop of the PW 51.

[0079] FIG. 7 shows an operation when the communica-
tion connection between the mobile device 10 and the
vehicle 50 is disconnected while the PW 51 is in closing
operation. As shown in FIG. 7, when the communication
connection between the mobile device 10 and the vehicle 50
is disconnected, the vehicle-side stop processing unit 55B
transmits a stop signal for stopping the PW 51, so that the
PW control unit 55C stops the PW 51. As a result, if the
communication state between the mobile device 10 and the
vehicle 50 becomes a state in which the PW 51 cannot be
remotely controlled at a timing desired by the user U, it is
possible to avoid the situation where the PW 51 continues to
operate.

[0080] Further, since the vehicle 50 transmits information
for notifying the mobile device 10 of the stop of the PW 51
(“stop notification” in FIG. 7), the mobile device 10 side can
identify that the closing operation of the PW 51 is inter-
rupted. Also in the case of FIG. 7, the notification processing
unit 17C of the mobile device 10 performs notification
process for notification of the forgetting to close the PW 51
in the case of the above-mentioned “vehicle separation
timing”, so that the user U can notice that he/she has
forgotten to close the window. Note that, when the commu-
nication connection between the mobile device 10 and the
vehicle 50 is disconnected while the PW 51 is in opening
operation, the notification process may be performed for
notification of the forgetting to close the PW 51.

[0081] As described above, the vehicle control system 1 of
this embodiment includes: the vehicle control unit 55A that
remotely controls the PW 51 which is the control object,
based on the signal from the mobile device 10; and a
mobile-side stop processing unit 178 that performs a stop
process for stopping the PW 51, when the mobile device 10
transitions to a “predetermined operating state” in which
user operations are restricted, while the PW 51 is in opera-
tion by the remote control. As a result, when the mobile
device 10 transitions to the “predetermined operating state”,
the PW 51 is automatically stopped. This enables the W 51
to be stopped more easily and quickly than in the case where
the user U performs a predetermined return operation to stop
the PW 51 after the transition to the “predetermined oper-
ating state”. This can avoid a situation in which the PW 51
continues to operate contrary to the intention of the user U
due to the transition of the mobile device 10 to the “prede-
termined operating state”.

[0082] Further, the mobile-side stop processing unit 17B is
provided in the mobile device 10, and has the mobile-side
monitoring unit 17D that detects, as the predetermined
operating state, at least one of the state of the mobile device
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10 or the state in which the remote control application is
executed in the background. The mobile-side monitoring
unit 17D can quickly detect, the sleep state or the state in
which the remote control application transitions to the
background, on the mobile device 10 side, to make it easy
to quickly stop the PW 51 of the vehicle 50. Note that, the
detection timing may be before the transition, at the same
time as the transition, or after the transition if the stop
processing or the like (including the notification process)
can be executed, but if the stop process or the like cannot be
executed after the transition, the detection timing should be
before the transition so that the stop process or the like is
performed before the transition or at the same time as the
transition.

[0083] Further, the mobile-side stop processing unit 17B is
provided in the mobile device 10, and causes the mobile
device 10 to transmit an operation stop signal for stopping
the PW 51 when the mobile-side monitoring unit 17D
detects a transition to the predetermined operating state
while the PW 51 is in operation by the remote control. This
makes it easier to quickly stop the PW 51 from the mobile
device 10 side.

[0084] Further, the vehicle 50 has: the vehicle-side moni-
toring unit 55E for detecting the disconnected state of the
communication connection between the mobile device 10
and the vehicle 50; and the vehicle-side stop processing unit
55B that stops PW 51 when the vehicle-side monitoring unit
55E detects the disconnection state while the PW 51 is in
operation by the remote control. As a result, when the mobile
device 10 moves out of the communication area of the
vehicle 50, or when the user U of the mobile device 10
disconnects the communication connection with the vehicle
50, the PW 51 can be automatically stopped on the vehicle
50 side.

[0085] Further, when the stop processing unit (mobile-side
stop processing unit 17B, and vehicle-side stop processing
unit 55B) performs stop process while the PW 51, which is
an open-close device, is in closing operation, the notification
processing unit 17C, which the mobile device 10 has, and
which performs a notification process for notifying the user
U of the mobile device 10 about forgetting to close the PW
51, can convey the forgetting to close the PW 51 caused by
the automatic stop of the PW 51, to the user U.

[0086] Since this notification process is performed when
the stop process is performed while the PW 51 is in closing
operation, and when communication is disconnected, such
as when the mobile device 10 moves out of the communi-
cation area of the vehicle 50, the user U can be notified that
the PW 51 has forgotten to be closed when user U is likely
to leave the vehicle 50. Here, this notification process may
be performed at the timing immediately before the commu-
nication connection with the mobile device 10 is discon-
nected, at the same time as when the communication con-
nection is disconnected, or after the communication
connection with the mobile device 10 is disconnected.

[0087] Further, this notification process is also performed
when the stop process is performed while the PW 51 is in
closing operation and the door lock 52 is in locked state, and
this also makes it possible to notify the user U of forgetting
to close the PW 51 when the user U is likely to leave the
vehicle 50.
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[0088] The above embodiment is merely an aspect of the
present invention, and can be modified and applied in any
way without departing from the spirit of the present inven-
tion.

[0089] For example, in the above embodiment, the control
objects that can be remotely controlled are the PW 51 and
the door lock 52, and the aspects are illustrated, in which the
stop process for stopping the PW 51 is performed upon
transition to the predetermined operating state while the PW
51 is in operation by the remote control, to avoid the
situation where the PW 51 cannot be stopped at the timing
desired by the user U, but the present invention is not limited
to this.

[0090] Control objects that are desirably stopped during
operation by the remote control preferably are the ones that
require a predetermined time or more (for example, 1 second
or more) from the start of operation to the completion of
operation, and for example, open-close devices having an
automatic open-close function other than the PW 51 are
widely applicable. Specifically, the open-close device may
be a power slide door or a power door corresponding to a
door that automatically opens and closes, or may be a power
tailgate (also referred to as an electric rear gate or an
automatic tailgate) corresponding to a luggage compartment
door that automatically opens and closes.

[0091] Further, in the above embodiment, there is illus-
trated the case where the communication between the
vehicle 50 and the mobile device 10 is short-range wireless
communication, but the present invention is not limited to
this, and for example, the communication may be a what is
called medium-range wireless communication.

[0092] Further, in the above embodiment, there is illus-
trated the case where the present invention is applied to the
vehicle control system 1 and the mobile device 10 shown in
FIGS. 1, 2 and the like, but the present invention need not
to be limited to this, and the individual configurations may
be changed as appropriate. For example, the case where a
smartphone owned by the user U is used for the mobile
device 10 is illustrated, but when the vehicle 50 is a rental
vehicle, a smartphone set with the rental vehicle may also be
used. To the mobile device 10 of the present invention, it is
possible to widely apply any mobile devices that can com-
municate with the vehicle 50 to remotely control the control
objects and have a function of transitioning to a predeter-
mined operating state in which a predetermined user opera-
tion is restricted.

[0093] Further, each configuration shown in FIGS. 1 and
2 may be realized by hardware, may be a configuration
realized by collaboration between hardware and software,
and may be appropriately changed. Further, the processes
corresponding to each step of the flowcharts shown in FIGS.
3, 6 and the like may be divided, merged, or include more
processes.

REFERENCE SIGNS LIST

[0094] 1 vehicle control system

[0095] 10 mobile device

[0096] 15 short-range communication unit

[0097] 16 storage unit

[0098] 17 mobile-side information processing unit
[0099] 17A mobile-side vehicle control unit
[0100] 17B mobile-side stop processing unit
[0101] 17C notification processing unit

[0102] 17D mobile-side monitoring unit
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[0103] 50 vehicle
[0104] 51 PW (power window, control object, open-
close device)

[0105] 52 door lock (control object)

[0106] 55A Vehicle control unit

[0107] 55B vehicle-side stop processing unit
[0108] 55E vehicle-side monitoring unit
[0109] U user

What is claimed is:

1. A vehicle control system comprising:

a mobile device capable of communicating with a vehicle
having a control object, the mobile device having a
function of transitioning to a predetermined operating
state in which a predetermined user operation is
restricted;

a vehicle control unit that remotely controls the control
object based on a signal from the mobile device; and

a stop processing unit that performs a stop process for
stopping the control object upon transition to the pre-
determined operating state while the control object is in
operation by the remote control.

2. The vehicle control system according to claim 1,
wherein the stop processing unit has a mobile-side moni-
toring unit that is provided in the mobile device and that
detects, as the predetermined operating state, at least one of
a sleep state of the mobile device or a state in which an
application for performing the remote control shifts from a
foreground to a background.

3. The vehicle control system according to claim 2,
wherein the stop processing unit has a mobile-side stop
processing unit that is provided in the mobile device and that
causes the mobile device to transmit an operation stop signal
for stopping the control object when the mobile-side moni-
toring unit detects a transition to the predetermined operat-
ing state while the control object is in operation by the
remote control.

4. The vehicle control system according to claim 1,
comprising:

a vehicle-side monitoring unit provided on the vehicle,
the vehicle-side monitoring unit detecting a discon-
nected state of a communication connection between
the mobile device and the vehicle; and

a vehicle-side stop processing unit provided on the
vehicle, the vehicle-side stop processing unit stopping
the control object when the vehicle-side monitoring
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unit detects the disconnection state while the control
object is in operation by the remote control.

5. The vehicle control system according to claim 1,
wherein:

the control object includes an open-close device having an
automatic open-close function; and

the vehicle control system has a notification processing
unit that performs a notification process for notifying a
user of the mobile device about forgetting to close the
open-close device when the stop processing unit per-
forms the stop process while the open-close device is in
closing operation.

6. The vehicle control system according to claim 5,
wherein the notification process is performed when the stop
process is performed while the open-close device is in
closing operation and the mobile device moves out of a
communication area of the vehicle.

7. The vehicle control system according to claim 5,
wherein:

the mobile device has a function of remotely controlling
a door lock of the vehicle, and

the notification process is performed when the stop pro-
cess is performed while the open-lose device is in
closing operation and when the door lock is controlled
to the locked state.

8. The vehicle control system according to claim 1,
wherein the control object includes at least any of a power
window, a power sliding door, a power tailgate, and a power
door.

9. The vehicle control system according to claim 1,
wherein the communication between the vehicle and the
mobile device is short-range wireless communication.

10. A mobile device that can communicate with a vehicle
to remotely control a control object belonging to the vehicle
and has a function of transitioning to a predetermined
operating state in which a predetermined user operation is
restricted, the mobile device comprising

a stop processing unit that performs a stop process for

stopping the control object upon transition to the pre-
determined operating state while the control object is in
operation by the remote control.
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