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DESCRIPTION
REMOTE OONTROL METHOD AND SYSTEM, VEHICLE WITH REMOTE CONTROLLABLE
FUNCTION, AND CONTROL SERVER

BACKGROUND OF THE INVENTION

The present invention generally relates to a remote control
technique and a vehicle with a remote-controllable function, and
more particularly, to a technique for operating vehicle equipment
remotely in response to a request from a handy or mobile terminal
device manipulated by a user of the vehicle.

Conventionally, a remote control system, which includes a
control center, a vehicle with prescribed equipment (e.g., power
door lock/unlock), and a mobile terminal to be manipulated by a
user of the vehicle, is known. See, for example, JP-A 2003-41821.
In this system, when a request for activating vehicle equipment is
input to the mobile terminal by the user of the vehicle, a request
signal is transmitted to the control center. Upon receiving the
request signal, the center transmits a driving signal to the
véhicle to activate the vehicle equipment provided that a
prescribed condition is satisfied. Then the driving signal causes
the vehicle equipment to operate. With this system, the vehicle
equipment can be operated remotely simply by manipulating the
mobile terminal even if the user of the vehicle is away from the
vehicle.

The prescribed condition to be satisfied to transmit a
driving signal from the control center to the vehicle is, for
example, whether permission for operating the vehicle equipment
has been acquired in advance from the owner of the vehicle.
Accordingly, as long as the permission has been obtained, the

_ center transmits the driving signal in response to every request
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from the mobile terminal. Some problems arise from this
arrangement. | |

Multiple activation requests conflicting with each other may
be made to the same vehicle equipment, or the same driving signal
is transmitted repeatedly to the vehicle in response to requests
from different mobile terminals. In addition, when the mobile
terminal makes a request for operating particular vehicle
equipment, that equipment may be actually in use in the vehicle.
If, in such situations, a driving signal is transmitted from the
center in response to every activation request, vehicle equipment
may be operated in an undesirable manner contrary to the intention
of a person who is actually using the equipment in the vehicle or
a person who has remotely requested a particular operation of that
vehicle equipment. What is worse is that the person who is
actually using the equipment or the person who has made a remote
control request may not recognize that the unwanted operation is

occurring.

SUMMARY OF THE INVENTION

The present invention was conceived in view of the above-
described problems in the prior art, and the invention provides a
remote control system and a vehicle with a device capable of
appropriately dealing with the remote-control operations of
vehicle equipment. This can be realized by, for example, adjusting
or regulating multiple driving requests made to same vehicle
equipment based on the current state of that vehicle equipment.

In one aspect of the invention, a remote conérol method for
remotely controlling operation of equipment furnished in a vehicle

in response to a remote control request generated by a remote
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controller is provided. The method includes the steps of:
(a) acquiring vehicle status information from the vehicle;
(b) determining whether to operate particular vehicle equipment
designated by the remote control request based on the vehicle
status information; and
(c) regulating the remote control request based on the
determination result representing acceptability of remote-control
operation of the requested vehicle equipment.
‘In a first preferred example, the remote control method
furthér includes the steps of:
(d) transmitting the remote control request from the remote
controller to a control center;
(e) acquiring at the control center the vehicle status information
form the vehicle;
(f) determining at the control center whether to operate the
vehicle equipment based on whether the vehicle status information
satisfies a prescribed condition; and
(g) transmitting a remote control instruction from thé control
center to the vehicle if the prescribed condition is satisfied.
With this arrangement, the control center makes determination
whether to process the current remote control request based on the
vehicle status information.
In a second preferred embodiment, the remote control method
further includes the steps of:
(d) acquiring at the remote controller the vehicle status
information from the vehicle;
(e) determining at the remote controller whether to operate the
vehicle equipment based on whether the received vehicle status

information satisfies a prescribed condition; and
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(f) transmitting the remote control request from the remote
controller to the vehicle if the vehicle status information
‘satisfies the prescribed condition.
With this arrangement, the remote controller makes
5 determination whether to transmit the current remote control
request to the vehicle.
In a third preferred example, the remote control method of
further includes the steps of:
(d) transmitting the remote control request from the remote
10 controller to the vehicle;
(e) detecting at the vehicle a vehicle status;
(f) determining at the vehicle whether to operate the vehicle
equipment based on whether the detected vehicle status satisfies a
prescribed condition; and
15 = (g) executing the remote control request if the 'prescribed
condition is satisfied.
With this arrangement, the vehicle determines whether to
activate the requested vehicle equipment.
In a fourth preferred example, the remote control method
20  further includes the steps of:
(d) acquire at the remote controller first vehicle status
information from the vehicle: |
(e) determining at the remote controller whether the first Vehicle
status information satisfies a first condition;
25 (f) transmitting the remote control request to the vehicle if the
first vehicle status information satisfies the first condition;
(g) acquiring at the vehicle second vehicle status information;
(h) determining at the vehicle whether the second vehicle status

information satisfies a second condition; and
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(i) executing the remote control request if the second condition
is satisfied.

With this arrangement, the determination process is split
between the remote controller and the vehicle.

In the second aspect of the invention, a remote control
system including a remote controller and a vehicle and configured
to remotely control vehicle equipment according to a remote
control request generated by the remote controller is provided. In
this system, (a) the remote controller has a remote control
request generation unit configured to generate a remote control
request in response to user’ s manipulation, (b) the vehicle has a
vehicle status detection unit configured to detect a local
operation state in the vehicle and a prior remote control result
with respect to particular vehicle equipment, and (c) at leaét one
of the remote controller and the vehicle has a remote control
request determination unit configured to determine whether to
activate the particular vehicle equipment according to the remote
control request based on at least one of the local operation state
and the prior remote control result.

In the third aspect of the invention, a control server used
in a remote control system and provided between a vehicle and a
remote controller is provided. The control server comprises:

(a) a vehicle status information acquiring unit configured to
acquire vehicle status information from the vehicle;

(b) a remote control request determination unit configured to
determine whether to activate prescribed equipment furnished in
the vehicle based on the vehicle status information when receiving
a remote control request from the remote controller; and

(c) a remote control instruction generation unit configured to
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generated and supply a remote control instruction to the vehicle
if the vehicle status information represents that there is no
other competitive remote control request with respect to the
particular equipment.

In the fourth aspect of the invention, a vehicle with a
remote controllable function is provided. The vehicle comprises:
(a) a vehicle status detection'unit configured to detect a vehicle
status including a local operation state in the vehicle and a
prior remote control result;

(b) a remote control request determination unit configured to
determine whether to activate prescribed vehicle equipment based
on the detected vehicle status when receiving a remote control
request generated by a remote controller; and

(c) an actuator configured to actuate the prescribed vehicle
equipment if the vehicle status condition satisfies a prescribed
condition.

With the above-described arrangements, remote-control
operations are appropriately executed throﬁgh adjustment of

multiple competing requests made to the same vehicle equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will
become more apparent from the following detailed description when
read in conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic block diagram of a remote control
system according to the first embodiment of the invention;

FIG. 2 is a flowchart showing a control routine executed by
the control center in the remote control system according to the

first embodiment of the invention;
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FIG. 3 is a schematic block diagram of a modification of the
remote control system of the first embodiment; '

FIG. 4 is a flowchart showing a control routine executed by a
vehicle-mounted terminal device in the remote control system
according to the second embodiment of the invention;

FIG. 5 is a schematic block diagram of a modification of the
remote control system of the second embodiment;

FIG. 6 is a flowchart showing a control routine implemented
in the remote control system according to the third embodiment of
the invention; and

FIG. 7 is a schematic block diagram showing a modification of

the third embodiment.

PREFERRED EMBODIMENTS OF THE INVENTION

The preferred émbodiments of the present invention are
described below with referencé to the attached drawings7
<First Embodiment>

FIG. 1 is a schematic block diagram of a remote control
system according to the first embodiment of the invention. The
remote control system includes a terminal device 10 mounted in a
vehicle (referred to as a “wvehicle-mounted terminal device”), a
mobile terminal 12 (e.g., a cellular phone, a personal computer,
or a PDA) carried by an authorized user of the vehicle (such as a
driver or an owner of the vehicle) and functioning as a remote
controller, and a control center or server 14 (hereinafter simply
referred to as “center 14”) that manages information needed for
remote-control operations between the mobile terminal 12 and the

vehicle-mounted terminal device 10. With the remote control system,

' equipment furnished in the vehicle (referred to as “vehicle
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equipment”) is operated or activated remotely via the centér 14
based on manipulation of the mobile terminal 12. One or more
mobile terminals 12 may be used for a vehicle.

The vehicle-mounted terminal device 10 has a vehicle
electronic control unit (ECU) 20, which unit implements software
programs stored in advance in a memory device, such as a ROM. The
vehicle ECU 20 also stores vehicle identificatioh information and
the telephone number of the center 14 in a memory (not shown), and
has a vehicle status detection unit 20a for detecting the vehicle
status (which will be described in detail in conjunction with FIG.
2). The vehicle ECU 20 is connected to a transmitter/receiver 22
to perform wireless communicatidn with the center 14 via a
prescribed communication network. The transmitter/receiver 22
transmits information about the vehicle from the vehicle-mounted
terminal device 10 to the center 14, and receives information from
the center 14 via the communication network. The vehicle ECU 20
supplies data items to be transmitted to the transmitter/receiver
22, and receives data items from the transmitter/receiver 22. The
vehicle ECU 20 is connected to various driving control units,
including engine start ECU 24, window opening/closing ECU 26, and
door-control ECU 28, for controlling vehicle equipment furnished
in the vehicle. When the transmitter/receiver 22 receives a
vehicle equipment activating instruction from the center 14, the
vehicle ECU 20 supplies an activation signal to the engine start
ECU 24, the window opening/closihg ECU 26, or the door-control ECU
28 as appropriate. The details of the activating instruction
supplied from the center 14 are described below.

The engine start ECU 24 is connected to an actuator (not

shown), and it turns on the actuator to start the engine when the
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associated activation signal is supplied from the vehicle ECU 20
and when the ignition switch is turned on to perform starter-on.
The window opening/closing ECU 26 is connected to an actuator (not
shown) for opening and closing each door window, and it turns on
the actuator to open or close the window when the associated
activation signal is supplied from the vehicle ECU 20 or when the
power-window button is debressed‘in the vehicle. The door-control
ECU 28 is connected to an actuator (not shown) for locking or
unlocking each car door, and it locks or unlocks the car door when
the associated activation signal is supplied from the vehicle ECU
20 or when door-lock or door-unlock operation is performed in the
vehicle.

Next, explanation is made of “remote operations” of vehicle
equipment performed in response to a remote control request
transmitted from the mobile terminal 12 via the center 14 to the
vehicle-mounted terminal device 10, as well as “local operations”
performed by a person in or near the vehicle manually or
electrically.

In using the vehicle with the vehicle-mounted terminal device
10, a car key carried by the driver may be used, in addition to
the mobile terminal 12, to lock or unlock the car door, or to
switch the ignition. The car key may be a mechanical key, or
alternatively, a wireless key or a smart key that transmits radio
signals to activate necessary functions in response to the user’'s
manipulation or in response to request signals from the vehicle.

The mobile terminal 12 has a mobile electronic control unit
(ECU) 30. The mobile ECU 30 operates according to the software
program stored in advance in a memory device, e.g., a ROM. The

mobile ECU 30 also stores identification information of the mobile
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terminal 12 and the vehicle, the telephone number of the center 14,
etc., in a memory.

The mobile ECU 30 is connected to a transmitter/receiver 32
to perform wireless communication with the center 14 via a
prescribed communication network. The transmitter/receiver 22
transmits information about the mobile terminal 12 to the center
14, and receives information from the center 14 Vié the
communication network. The mobile ECU supplies data items to be
transmitted to the transmitter/receiver 32, and receives data
items from the transmitter/receiver 32.

The mobile ECU 30 is connected to the input/output unit 34
that receives input commands manipulated by the user of the
vehicle and outputs information to be displayed to the user. The
mobile terminal 12 has a Web browser to acquire a Web page of the
center 14, through which the mobile terminal 12 can request a
remote operation of vehicle equipment. The mobile terminal 12 can
browse the files and data stored in an external Web server and can
transmit information to the Web server via the communication
network, through manipulation of the input/output unit 34.

The center 14 has a high-performance host computer 40 which
includes a vehicle status information acquisition unit 40a, a
remote control request determination unit 40b, and a remote
control instruction generation unit 40c. The host computer 40
operates according to the software program stored in advance in a
memory device, such as a ROM. The host computer 40 is connected to
a high-capacity database 42, in which user ID information, the e-
mail address and the telephone number of the mobile terminal 12,
vehicle ID information, and the vehicle telephone number are

stored in association with each authorized user.
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The host computer 40 is also connected to a
transmitter/receiver 44 to perform wireless communication with the
vehicle-mounted terminal device 12 and the mobile terminal 10 via
a communication network. The transmitter/receiver 44 transmits
information of the center 14 to the vehicle-mounted terminal
device 10 and the mobile terminal 12, and receives information
from the vehicle-mounted terminal device 10 and the mobile
terminal 12, via the communication network. The host computer 40
supplies and receives data to and from the transmitter/receiver 44.

Next, explanation is made of the basic operations of the
remote control system of the first embodiment. The user of the
vehicle starts the Web browser by manipulating the input/output
unit 34 of the mobile terminal 12 at a location away from the
vehicle to perform a specific operation, such as starting the
engine to warm the machine, closing or opening the car window
completely or partially, or locking or unlocking the car door. The
remote-control locking or window-closing is effective for burglar-
proofing when forgetting to close or lock the window and/or the
door. The center 14 stores necessary formats required to remotely
operate the vehicle equipment in response to the manipulation of
the mobile terminal 12.

When a prescribed manipulation is performed by the car user

with the Web browser opened, the mobile terminal 12 connects

itself to the center 14 via the wireless communication network,
and requests the center 14 to transmit a Web page through which
remote-control operations are to be performed. The center 14
transmits the Web page to the mobile terminal 12 in response to
the request. Thus, the mobile terminal 12 acquires the necessary

Web page from the center 14.
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The Web page exhibits remote-control items operative by
manipulation of the mobile terminal 12. The user can select a
desired item by clicking the check box. Based on the status of the
check boxes, the mobile terminal 12 determines which remote-
control item is currently requested by the user. When the user
makes a transmission request after the selection of a certain
remote-control item, the mobile terminal 12 transmits a remote-
control request to the center 14 to activate vehicle equipment
corresponding to the checked item.

Upon receiving the remote-control request from the mobile
terminal 12 through the Web page, the center 14 specifies the
vehicle equipment on which remote aqtivation is currently
requested. The center 14 connects itself to the vehicle-mounted
terminal device 10 via the wireless communication network as
necessary, and transmits a remote-control instruction to the
vehicle-mounted terminal device 10, reporting that a remote-
control operation on the particular vehicle equipment is currently
requestedvby the user. Upon receiving the remote-control
instruction from the center 14, the vehicle-mounted terminal
device 10 identifies the vehicle equipment to be remotely
controlled, and activates the equipment as necessary.

Having implemented the remote-control operation requested by
the mobile terminal 12, the vehicle-mounted terminal device 10
determines whether the requested operation has been normally
completed or terminated without completion, and reports the remote
control result to the center 14. If the remote-control operation
has not been normally completed, the data of the error operation,
in-car video images taken by a camera, or sound captured by a

microphone may be reported to the center, together with the
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determination result, to allow the user of the vehicle to
determine the reason. Upon receiving the determination result from
the vehicle-mounted terminal device 10, the center 14 reports the
determination result to the mobile terminal 12 by e-mail or other
suitable means. The mobile terminal 12 displays the determination
result on the display panel of the input/output unit 34 or output
from the speaker to let the user know the operation result.

In this manner, desired car equipment can be remotely
operated through manipulaﬁion of the mobile terminal 12 by the
user because the remote control request is supplied from the
mobile terminal 12 through the center 14 to the vehicle-mounted
terminal device 10. The user of the vehicle can remotely activate
the vehicle equipment while being somewhere away from the vehicle.
Even if the user forgets to operate certain equipment when he/she
leaves the car, the equipment can be remotely operated in the
desired state through manipulation of the mobile terminal 12.

Two or more mobile terminals 12 may be used for a single
vehicle. In this case, competitive remote control requests may be
made almost simultaneously by the mobile terminals 12 to activate
samé equipment (for example a door-lock/unlock actuator). In
addition, the vehicle equipment may be being operated locally in
the vehicle when the remote control request is generated by the
mobile terminal 12. In other words, remote-control operation and
local operation may compete against each other, which may cause
conflicting operating instructions going to the same equipment.

If the vehicle equipment is activated in response to all the
operation requests, the vehicle equipment may begin to operate
against the intentions of the user who is remotely controlling or

locally operating the vehicle. To overcome this problem, in the
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situation where multiple activation requests are made to the same
vehicle equipment, the requests are adjusted to appropriately
perform the requested remote-control operations. This is explained
below in conjunction with FIG. 2. |

For example, if a second remote control request is generated
with respect to certain vehicle equipment before the previous
(first) request made to that equipment has been completed in the
vehicle, it is desirable not to accept the second request in view
of the purpose of the first user. If certain equipment is being
operated in the vehicle when a remote-control operation request is
made to the same equipment, it is desirable to give priority to
the local operation, rather than immediately accepting the remote
control request from the mobile terminal 12, in view of the
purpose of the user actually working on the equipment in or around
the vehicle. '

FIG. 2 is a flowchart of a control routine executed by the
host computer 40 of the center 14 according to the first
embodiment. When the center 14 receives a remote control request
for activating certain vehicle equipment from the mobile terminal
12 (step 100), it is determined at the remote control request
determination unit 40b whether the prior conditions for performing
the requested remote-control operation are satisfied. The prior
conditions are, for example, that a local operation is not being
performed on the target equipment in the vehicle, and that no
other competitive request is made for the same equipment, at_the ___
time when the current remote control request is generated at the
mobile terminal 12 or received at the center 14.

To this end, the vehicle status information acquisition unit

40a acquires vehicle status information (including local operation
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information and prior remote control result information as to the
requested equipment) to allow the remote control request
determination unit 40b to determine whether a local operation is
being performed on the requested equipment in the vehicle (step
102) . For example, the vehicle status information acquisition unit
40a requests the vehicle—ﬁounted terminal device 10 to transmit
the information about the local operation of the requested

equipment to the center 12 upon receiving the remote control

‘request from the mobile terminal 12. In this step, the center 14

may request local operation-information about all the remotely
controllable vehicle equipment. fg response to the local operation
information request from the center 14, the vehicle status
detection unit 20a of the vehicle-mounted terminal device 10
detects whether a local operation is being performed on the
requested equipment, which information is transmitted from the
transmitter/receiver 22 to the center 14. In this example, the
vehicle-mounted terminal device 10 transmits the vehicle status
information in response to the vehicle status information request
from the center 14, and the center 14 transmits the vehicle status
information request in response to the remote control request from
the mobile terminal 12.

The center 14 also determines in step 102 whether there is
any other competitive remote control request by checking whether a
prior remote control result with respect to the same vehicle
equipment has been received from the vehicle-mounted terminal
device 10. If a similar remote-control operatioﬁ is requested from
one or more mobile terminals 12, it is unnecessary to perform the
same operation for the current remote control request. If

conflicting operations are requested at similar times, the
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earliest request should be executed and it is inappropriate to
perform the subsequent requests. The previous remote-control
operation result is also included in the vehicle status
information in the first embodiment.

| Then, the remote control request determination unit 40b of
the center 14 determines whether to transmit a remote control
instruction to the vehicle-mounted terminal device 10 by
determining whether a local operation is being performed on the
currently requested vehicle equipment based on local operation
information (contained in the vehicle status information) supplied
from the vehicle-mounted terminal device 10, or by determining
whether multiple remote control requests are competing against
each other based on presence or absence of previous remote-control
operation results with respect to the same vehicle equipment (step
5104).

If the center 14_determines that there is no local operation
being performed and no other competitive remote control request
for the same equipment (NO in S104), the current remote control
request is accepted (step 106).'In this case, the remote control
instruction generation unit 40c generates a remote control
instruction, and the center 14 transmits the remote control
instruction via a wireless communication network to the vehicle-
mounted terminal device 10 so as to indicate the operation to be
performed on specific equipment (step 108). Upon receiving the
remote control instruction, the vehicle-mounted terminal device 10
activates the vehicle equipment according to the instruction.

If it is determined at the center 14 that a local operation
is being performed or another competitive remote control request

exists (YES in S104), the current remote control request is not
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accepted (step 110). In this case, the center 14 reports the
unaccepted result to the mobile terminal 12 (step 112). Upon
receipt of the unaccepted result from the center, the mobile
terminal 12 displays the result on the display panel of the
input/output unit 34 or outputs it as sound from the speaker to
let the user know the result.

In this example, upon receipt of the remote control request
from the mobile terminal 12 requesting activation of specific
vehicle equipment, the center 14 transmits a remote control
instruction to the vehicle-mounted terminal device 10 provided
that there is no local operation being performed on the térget
equipment in the vehicle, and that there is no other competitive
remote control request for that vehicle equipment. On the other
hand, if a local operation is being performed on the requested
equipment in the vehicle, or if another remote control request is
made to the same equipment and the previously requested remote
control operation has not been completed, then the center 14 does
not transmit a remote control instruction for the currently
requested operation.to the vehicle-mounted terminal device 10.

In other words, if theré is a person who is actually
operating certain vehicle equipment in the vehicle or a person who
has previously requested remote-control operation of that vehicle
equipment using another mobile terminal, the current remote
control request generated by the mobile terminal 12 is not
accepted, avoiding an overlapping or conflicting operation.
Undesirable situations where the currently performed local
operation or remote-control operation is suddenly disturbed by a
new or interrupting remote control request without perception of

the locally opéerating or remotely controlling person are avoided.
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By adjusting multiple activation requests on the same vehicle
equipment depending on the vehicle status information, the current
remote control request generated by the mobile terminal 12 can be
appropriately processed.

Since with the system of the first embodiment acceptability
of the current remote control request from the mobile terminal 12
is determined at the center 14, the vehicle-mounted terminal
device 10 can be simplified and the cost can be reduced. In
addition, the number of hops between the determination site and
the mobile terminal 12 can be reduced as compared with furnishing
the determination function iﬁ the vehicle, and therefore, the
remote control result (indicating whether the request has been
accepted) can be returned to the mobile terminal 12 promptly to
inform the user of the mobile terminal 12 of the result.

In addition, the center 14 transmits a requeét for local
operation information to the vehicle-mounted terminal device 10
only when the center 14 receives the remote control request from
the mobile terminal 12, and the vehicle-mounted terminal device 10
transmits the local operation information only when it receives
the request from the center 14 in the above-described example.

This arrangement can reduce the frequency of transmission of local

‘operation information from the vehicle-mounted terminal device 10

to the center 14. Consequently, the traffic between the vehicle
and the center 14 and the telecommunication charge can be reduced,
as compared with constant transmission. However, of course, the
local operation information may be transmitted from the vehicle-
mounted terminal device 10 to the center 14 at constant intervals.
In the first embodiment, the center (or the control server)

14 has a vehicle status information acquiring unit 40a that
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acquires vehicle status information (including local operation
information and prior remote control result information) from the
vehicle, and a remote control request determination unit 40b that
determines whether to transmit a remote control instruction to the
vehicle based on the vehicle status information. If the
determination result.is affirmative, a remote control instruction
is generated at the remote control instruction generation unit 40c
and transmitted to the vehicle-mounted terminal device 10.

FIG. 3 is a schematic block diagram of a modification of the
remote control system of the first-embodiment, in which
modification the center 14 is removed so as to perform direct
communication between the mobile terminal 12 and the vehicle-
mounted terminal device 10. In this case, when the user
manipulates the mobile terminal 12 in a prescribed manner, the
vehicle status information acquisition unit 30c generates a
request for vehicle status information, which request is
transmitted directly to the vehicle-mounted terminal device 10.
The vehicle status information acquisition unit 30c also
determines whether remote control results of other remote control
requests for the same vehicle equipment have been transmitted from
the vehicle-mounted terminal device 10. Then, the remote control
request determination unit 30b of the mobile terminal 12
determines whether to transmit a remote control request to the
vehicle-mounted terminal device 10.

If there is no local operation being performed, and if there
is no other competitive remote control request, then the mobile
terminal 12 transmits a remote control request generated by the
remote control request generation unit 30a. On the other hand, if

local operation is being performed in the vehicle, or if a
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previously requested remote control operation exists and it has
not been completed, then the remote control request determination
unit 30b withholds transmitting a remote control request, while
outputting the determination result throﬁgh the input/output unit
34.

This modification also has an advantage of appropriate
adjustment among multiple remote control requests and a local
operation. Since acceptability of remote control operation for
certain vehicle equipment is determined at the mobile terminal 12
based on the vehicle status information acéuired from the vehicle-
mounted terminal device 10, the user can know the remote control
result promptly, as in the previously described example.

The local operation information may be transmitted at
constant intervals from the vehicle-mounted terminal device 10 to
the mobile terminal 12, instead of or in addition to the recéipt
of the vehicle status information request from the mobile terminal
12.
<Second Embodiment>

In the second embodiment, acceptability of a remote control
request is determined at the vehicle-mounted terminal device 10,
instead of at center 14, based on the detected vehicle status
information (including local operation information and prior
remote control result information). In tﬁis case, the vehicle-
mounted ECU 20 performs a routine shown in FIG. 4.

FIG. 4 is a flowchart of a control routine executed by the
vehicle-mounted ECU 20 of the vehicle-mounted terminal device 10
éccording to the second embodiment. When the center 14 receives a
remote control request for activating certain vehicle equipment

from the mobile terminal 12, the center transmits a remote control
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instruction to the vehicle-mounted terminal device 10, and the
vehicle-mounted terminal device 10 receives the remote control
instruction from the center 14 via a wireless communication
network (step 200). The center 14 functions as a gateway that
transfers the remote control request from the mobile terminal 12
to the vehicle-mounted terminal device 10.

Upon receiving-the remote control instruction from the center
14, the vehicle-mounted terminal device 10 detects a vehicle |
status including a local operation state and a remote control
result of a competitive remote control request with respect to the
requested equipment (step 202). Then, the vehicle-mounted terminal
device 10 determines whether to execute the requested remote-
control operation on the requested vehicle equipment based on the
vehicle status detection result (step 204). To be more precise,
tﬁe vehicle-mounted terminal device 10 determines whether a local
operation is being performed at or near the receipt of the remote
control instruction, and whether there are any other competitive
remote control requests occurring for the same vehicle egquipment.

If it is determined that there is no local operation being
performed and no other competitive remote control request for the
same equipment (NO in S204), the vehicle-mounted terminal device
10 accepts the current remote control request (step 206), and
executes the remote control request according to the instruction
(step 208). Then the vehicle-mounted terminal device 10 transmits
the current remote control result to the center 14 via the
wireless communication network (step 210). On the other hands, if
it is determined that a local operation or another competitive
remgte control request exists (YES in S204), the vehicle-mounted

terminal device 10 does not accept the current remote control
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request (step 212). In this case, the vehicle-mounted terminal
device 10 reports the unaccepted result to the center 14 (step
214).

When receiving the remote control result or the unaccepted
result from the vehicle-mounted terminal device 10, the center 14
reports the result to the mobile terminal 12. Upon receipt of the
remote control result or the unaccepted result from the center 14,
the mobile terminal 12 displays the result on the display panel of
the input/oﬁtput unit 34 or outputs it as sound from the speaker
to let the user know the result.

In this example, upon receipt of the remote control
instruction from the center 14, which instruction reflects the
remote control request from the mobile terminal 12, the vehicle-
mounted terminal device 10 executes the requested operation on the
requested equipment provided that there is no local operation
being performed on the same equipment, and that there is no other
competitive remote control request occurring at the same equipment.
On the other hand, if a local operation is being performed on the
requested equipment, or if another remote control request is made
for the same equipment and the previously requested remote control
operation has not been completed, then the vehicle-mounted
terminal device 10 does not perform the requested remote-control
operation.

In other words, if there is a person who is actually
operating certain vehicle equipment in the vehicle or a person who
has previously requested a remote-control operation on that
vehicle equipment using another mobile terminal, the current
remote control request generated by the mobile terminal 12 is not

accepted, avoiding an overlapping or conflicting operation.
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Undesirable situations where the currently performed local
operation or remote-control operation is suddenly disturbed by a
new or interrupting remote control request without perception of
the locally operating or remotely controlling person. By adjusting
multiple activation requests on same vehicle equipment depending
on the vehicle status information, the current remote control
request generated by the mobile terminal 12 can be appropriately
processed.

Since with the system of the second embodiment acceptability
of the current remote control request from the mobile terminal 12
is determined at the vehicle-mounted terminal device 10, the
structure of the center 14 can be simplified. In addition, since
the determination site is very close to the vehicle equipment to
be operated, the response time taken from the determination to the
actual activation can be shortened.

Unlike the first embodiment, it is unnecessary for the systém
of the second embodiment to report the vehicle status information,
including the detected local operation state and prior remote
control result information, to the center 14. This arrangement can
reduce traffic and telecommunication charges between the vehicle
and the center 14, as compared with the first embodiment.

Since the center 14 functions only as a gateway to transfer
the remote control request from the mobile terminal 12 to the
vehicle-mounted terminal device 10, it is unnecessary for the
center 14 to perform data processing according to the conditions
of each vehicle. This arrangement is especially advantageous when
the structure of the remote-controlled equipment or the prior
condition for the remote-control operation varies depending on the

manufacturer. Because such a difference does not have to be



10

15

20

25

WO 2006/075533 PCT/JP2005/024192

_24-

considered when transmitting a remote control instruction from the
center 14 to the vehicle-mounted terminal device 10, a remote
control system can be independent of the types and the
manufacturers of the vehicles.

In the above-described example, the vehicle-mounted ECU 20 of
the vehicle-mounted terminal device 10 has a remote control
request determination unit, in addition to the vehicle status
detection unit 20a.

FIG. 5 is a schematic block diagram showing a modification of
the remote control system of the second embodiment, in which
modification the center 14 is removed so as to perform direct
communication between the mobile terminal 12 and the vehicle-
mounted terminal device 10. In this case, when the user
manipulates the mobile terminal 12 in a prescribed manner, the
mobile terminal 12 transmits a remote control request generated by
the remote control request generation unit 30a to the vehicle-
mounted terminal device 10. Upon receiving the remote control
request, the vehicle status detection unit 20a of the vehicle-
mounted terminal device 10 detects the vehicle status, including
the local operation state and the remote control result for
previous remote control requests with respect to the same target
vehicle equipment. Then, the remote control request determination
unit 20b determines whether to carry out the requested remote-
control operation based on the detected vehicle status
representing whether a local operation is being performed or
whether other competitive remote control requests are being:
processed for the same vehicle equipment. Depending on the
determination result, the current remote control request is

executed or unaccepted.
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This modification also has an advantage of appropriate
adjustment among multiple remote control requests and a local
operation. Since acceptability of a remote control operation for
certain vehicle equipment is determined at the vehicle-mounted
terminal device 10 based on the detected vehicle status, the
mobile terminal 12 can be simplified without requiring a design
change or installation of additional functions.

The local operation information may be transmitted at
constant intervals from the vehicle-mounted terminal device 10 to
the mobile terminal 12, instead of or in addition to the receipt
of the vehicle status information request from the mcbile terminal
12.
<Third Embodiment>

In the first and second embodiments, determination as to
acceptability of currently requested remote-control operation is
made at a single site, that is, at center 14, vehicle-mounted
terminal device 10, or mobile terminal 12, based on local
operation information and prior remote control results of other
competitive remote control requests. In the third embodiment,
determination as to acceptability of a current remote control
request based on presence or absence of other competitive remote
control requests is performed at the center 14, while remote
control acceptability determination based on local operation
information is performed at the vehicle-mounted terminal device 10.

FIG. 6 is a flowchart showing a control routine executed in a
remote control system according to the third embodiment of the
invention. Upon receiving a remote control request with respect to
certain vehicle equipment from the mobile terminal 12 (step 300),

the center 14 determines whether there is any other competitive
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remote control request for the same equipment by checking whether
the remote control result of a previous remote control request for
that vehicle equipment has been received (step 302).

Based on the determination result, the center determines
whether to transmit a remote control instruction to the vehicle-
mounted terminal device 10. That is, if there is one or more
competitive remote control requests (YES in S302), the center does
not accept the current remote control request this time (step 304),
and reports the unaccepted result to the mobile terminal 12 (step
306). The mobile terminal 12 outputs the result on the display
panel or from the speaker to let the user know the result.

On the other hand, if no other competitive remote control
request exists (NO in S302), the center 14 accepts the current
remote control request (step 308) and transmits a remote control
instruction for the currently requested vehicle equipment to the
vehicle-mounted terminal device 10 (step 310).

Upon receiving the remote control instruction (step 320), the
vehicle-mounted terminal device 10 detects the local operation
state (step 322), and determines whether to execute the remote
control instruction based on the detection result by determining
whether the requested vehicle equipment is being operated (step
324).

If the currently requested equipment is not being used in the
vehicle (NO in 3324), the vehicle-mounted terminal device 10
accepts the remote control instruction (step 326) and activates
the vehicle equipment a¢cording to the instruction (step 328). The
remote control result is then transmitted from the vehicle-mounted
terminal device 10 to the center 14 via the wireless communication

network (step 330). On the other hand, if a local operation is
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being performed on the requested equipment (YES in S324), the
vehicle-mounted terminal device 10 does not accept the remote
control instruction (step 332) and transmits the unaccepted result
to the center 14 (step 334).

The center 14 receives either the remote-control operation
result or the request unaccepted result (step 340), and sends an
e-mail to the mobile terminal 12 to report the remote-control
operation result or the unaccepted result to the user. Upon
receiving the e-mail, the mobile terminal 12 displays the result
on the display panel or outputs the result as sound from the
speaker.

In this manner, in the third embodiment, if there is no other
competitive remote control request, the center transmits the
remote control instruction to the vehicle-mounted terminal device
10 to activate the vehicle equipment. If there is another
competitive request that has not been completed yet, the current
remote control request is not accepted so as to prevent
contradictory or competing operations of the same vehicle
equipment.

When the remote control instruction is transmittedvfrom the
center 14 to the vehicle-mounted terminal device 10, the vehicle-
mounted terminal device 10 executes or does not execufe the
instruction depending on the local operation state. If a local
operation is not being performed on that equipment, the equipment
is activated according to the instruction. If the requested
equipment is being operated in the vehicle, the instruction is
declined so as to prevent contradictory or competing operations.

Because a current remote control request is not carried out

if a local operation is being performed on the requested equipment
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or a competitive remote control request for that equipment is
being processed, sudden interruption or undesired (or
contradictory) operation for that equipment can be prevented.
Consequently, appropriate remote control of vehicle equipment
using one or more mobile terminals 12 is realized through
adjustment of multiple requests (including non-acceptance of some
remote control requests).

In this embodiment the acceptability determination for the
current remote control request is split between two sites, at the
center 14 and the vehicle-mounted terminal device 10. When
competitive remote control requests are occurring, unaccepted
result of the current request can be returned promptly to the
mobile terminal 12 because the route from the acceptability
determination site, e.g., the center 14, to the mobile terminal 12
is short. If the remote control request is competing against a
local operation being performed on the same equipment, the
determination result can be acquired promptly because the route
from the determination site (vehicle-mounted terminal device 10)
and the requested equipment is short. Consequently, the response
time taken from the determination to the activation of the
equipment can be shortened.

Since the remote control acceptability determination based on
the local operation state is performed at the vehicle-mounted
terminal device 10, it is unnecessary to transmit the local
operation information to the center 14. The traffic and
telecommunication charges between the vehicle-mounted terminal
device 10 and the center 14 can be reduced, as in the second
embodiment. |

In the third embodiment, both the center 14 and the vehicle-
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mounted terminal device 10 have remote control request
determination units, but each determination is performed based on
a different factor (that is, based on the prior remote control
result and the local operation state, respectively).

. The center 14 may be removed from the remote control system
of the third embodimen£ to allow direct communication between the
mobile terminal 12 and the vehicle-mounted terminal device 10, as
in the first and second embodiments.

FIG. 7 is a schematic block diagram of the modification of
the third embodiment, in which the mobile terminal 12 and the
vehicle-mounted terminal device 10 have remote control request
determination units 30b and 20b, respectively. These determination
units 30b and 20b independently perform remote control
acceptability determination based on different factors, that is,
the existence of competitive remote control requests and the local
operation state, respectively.

To be more precise, upon an input of a remote control request
to the mobile terminal 12 by the user, the mobile terminal 12
determines whether to transmit the remote control request to the
vehicle-mounted terminal device 10 by determining at the
determination unit 30b whether there is any other competitive
remote control request (or by determining whether a remote control
result of a competitive request on the same vehicle equipment has
been transmitted from the vehicle-mounted terminal device 10)
based on the prior remote control result acquired at the vehicle
status information acquiring unit 30c. If there is no other
competitive remote control request, the mobile terminal 12
generates a remote control request at the remote control request

generation unit 30a and transmits the request to the vehicle-
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mounted terminal device 10. If there is another competitive remote
control request not having been completed, the mobile terminal 12

withholds transmitting the remote control request to the vehicle-

mounted terminal device 10.

Upon receiving the remote control request from the mobile
terminal 12, the vehicle-mounted terminal device 10 detects the
local operation state of the requested equipment at the detection
unit 20a, and determines at the determination unit 20b whether to
execute the remote control request based on the detection result.
If a local operation is not being performed on that equipment, the
vehicle-mounted terminal device 10 activates the requested
equipment. If a local operation is being performed on that
equipment, the vehicle-mounted terminal device 10 does not execute
the current remote control request so as to prevent a
contradictory or competing operation on the same vehicle equipment.

This modification can also achieve the advantage of
appropriate implementation of a remote control operation under the
circumstance where multiple operational requests with respect to
the same vehicle equipment are occurring (for example, where a
driver or a passenger is actually operating the equipment in the
vehicle when a user of the mobile terminal is transmitting a
remote control réquest, or where a user of a second mobile
terminal has transmitted or is transmitting a remote control
request for the same vehicle equipment), as in the previously
described arrangement of the third embodiment.

The vehicle equipment to be remotely controlled is not
limited to the illustrated examples, namely, the engine start
actuator, the window opening/closing actuator, and the door

lock/unlock actuator. Other vehicle equipment, such as equipment
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for opening and closing the car dobr or the trunk (boot),
equipment for opening and closing a sliding roof, equipment for
turning on and off lights, or equipment for turning on and off an
alarm (such as a horn or a buzzer), may be remotely controlled.

In addition, the remote controller is not limited to a mobile
terminal, but may be a public phone or a fixed telephone set if
the center 14 exists between the remote controlling device and the
vehicle-mounted terminal device 10. In this case, a remote control
request for certain vehicle equipment can be generated and
transmitted by, for example, inputting prescribed numbers.

The vehicle-mounted terminal device 10 may be attached to a

vehicle in a detachable manner, or incorporated in the vehicle.
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CLAIMS

1. A remote control method for remotely controlling operation of
equipment furnished in a vehicle in response to a remote control
request generated by a remote controller, the method comprising
the steps of:

acquiring vehicle status information from the vehicle;

determining whether to operate particular vehicle equipment
designated by the remote control request based on the vehicle
status information; and

regulating the remote control request based on the
determination result representing acceptability of remote-control

operation of the requested vehicle equipment.

2. The remote control method of claim 1, further comprising the
steps of:

transmitting the remote control request from the remote
controller to a control center;

acquiring at the control center the vehicle status
information from the vehicle;

determining at the control center whether to operate the
vehicle equipment based on whether the vehicle status information
satisfies a prescribed condition; and

transmitting a remote control instruction from the control

center to the vehicle if the prescribed condition is satisfied.

3. The remote control method of claim 1, further comprising the
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steps of:

acquiring.at the remote controller the vehicle status
information from the vehicle;

determining at the remote controller whether to operate the
vehicle equipment based on whether the received vehicle status
information satisfies a prescribed condition; and

transmitting the remote control request from the remote
controller to the vehicle if the vehicle status information

satisfies the prescribed condition.

4. The remote control method of claim 1, further comprising the
steps of:

transmitting the remote control request from the remote
controller to the vehicle;

detecting at the vehicle a vehicle status;

determining at the vehicle whether to operate the vehicle
equipment based on whether the detected vehicle status satisfies a
prescribed condition; and

executing the remote control request if the prescribed

condition is satisfied.

5. The remote control method of claim 1, further comprising the
steps of:

acquire at the remote controller first vehicle status
information from the vehicle:

determining at the remote controller whether the first

vehicle status information satisfies a first condition;
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transmitting the remote control request to the vehicle if the
first vehiqle status information satisfies the first condition;

acquiring at the vehicle second vehicle status information;

determining at the vehicle whether the second vehicle status
information satisfies a second condition; and

executing the remote control request if the second condition

is satisfied.

6. A remote control system including a remote controller and a
vehicle which system is configured to remotely control vehicle
equipment according to a remote control request generated by the
remote controller, wherein

the remote controller has a remote control request generation
unit configured to generate a remote control request in response
to a user’ s manipulation;

the vehicle has a vehicle_status detection unit configured to
detect a local operation state in the vehiclé and a prior remote
control result with respect to particular vehicle equipment, and

at least one of the remote controller and the vehicle has a
remote control request determination unit configured to determine
whether to activate the particular vehicle equipment according to
the remote control request based on at least one of the local

operation state and the prior remote control result.

7. The remote control system of claim 6, further comprising:
a control center provided between the remote controller and

the vehicle, the control center having:
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a vehicle étatus information acquiring unit configured
to acquire vehicle status information representing the local
operation state and the prior remote control result from the
vehicle;

a determination unit configured to determine whether to
activate the particular vehicle equipment, in place of the
determination unit of the remote controller or the vehicle,
based on whether the vehicle status information satisfies a
prescribed condition; and

a transmitter configured to transmit a remote control
instruction to the vehicle if the prescribed condition is

satisfied.

8. The remote control system of claim 6, further comprising:
a control center provided between the remote controller and
the vehicle, the control center having
a vehicle status information acquiring unit configured
to acquire the prior remote control result from the vehicle;
a determination unit configured to determine whether
the prior remote control result satisfies a first condition;
and
a transmitter configured to transmit a remote control
instruction to the vehicle if the first condition is
satisfied,
wherein the remote control request determination unit is
provided to the wvehicle, and the vehicle determines whether to
activate the particular vehicle equipment based on the local

operation state upon receiving the remote control instruction from
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the control center.

9. A control server used in a remote control system and provided
between a vehicle and a remote controller, the server comprising:

a vehicle status information acquiring unit configured to
acquire vehicle status information from the vehicle;

a remote control request determination unit configured to
determine whether to éctivate prescribed equipment furnished in
the vehicle based on the vehicle status information when receiving
a femote control request from the remote controller; and

a remote control instruction generation unit configured to
generate and supply a remote control instruction to the vehicle if
the vehicle status information represents that there is no other

competitive remote control request with respect to the particular

equipment.

10. A vehicle with a remote controllable function comprising:

a vehicle status detection unit configured to detect a
vehicle status including a local operation state in the vehicle
and a prior remote control result;

a remote control request determination unit configured to
determine whether to activate prescribed vehicle equipment based
on the detected vehicle status when receiving a remote control
request generated by a remote controller; and

én actuator configured to actuate the prescribed vehicle

equipment if the vehicle status satisfies a prescribed condition.
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