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(54) [Title of Invention] Automatic Setting Device For Vehicle, Automatic Setting System, And Automatic Setting Method For Vehicle

(57) [Abstract]

[Problem to be solved] To provide an automatic setting device for vehicle, an automatic setting system, and an vehicle automatic setting method for vehicle
that reduce the workload of occupants when providing services for each occupant.

[Solution means] Provide a vehicle automatic setting device 40 comprising a communication means 24 that receives an ID code signal from an electronic
key 13 carried by an occupant, a seat detection means 43 that detects the seat where the electronic key 13 is present, an operation seat detection means 31
that detects the operation seat input by the occupant, a storage request means 42 that requests to send and store setting information for the service provided to
the occupant in the operational seat to the electronic key present in the area of the detected operational seat, and a setting information request means 44 that
requests to send the setting information to the electronic key 13 located at the seat detected by the seat detection means, and a setting information setting
means 46 that sets the setting information transmitted from the electronic key to the service providing device 22 that provides services to the occupant in the
seat where the electronic key is present.

[Selected representative figure] Fig. 1
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[Scope of patent claims]
[Claim 1]
An automatic setting device for a vehicle comprising:
a communication means that receives an ID code signal from an electronic key carried by an occupant, which exists in a
detection area formed for each seat of the vehicle;
a seat detection means that detects the electronic key existing seat based on whether or not the ID code signal is received
from the electronic key;
an operation seat detection means that detects the operated seat input by the occupant;
setting information acquisition means that acquires service setting information from a service providing device that provides
services to the occupant of the aforementioned operated seat;
a storage request means that requests the aforementioned electronic key, which exists in the detection area formed for the
aforementioned operated seat, to store the aforementioned setting information by sending the aforementioned setting
information;
a setting information request means that requests the aforementioned electronic key existing seat to send the aforementioned
setting information;
and a setting information setting means that sets the aforementioned setting information sent from the electronic key to the
service providing device that provides services to the occupant at the aforementioned electronic key existing seat.
[Claim 2]
The automatic setting device for a vehicle according to Claim 1, wherein:
the aforementioned storage request means sends operation seat information identifying the aforementioned operated seat
along with the aforementioned setting information to the electronic key to request it to store it;
the aforementioned setting information request means requests the electronic key of the aforementioned electronic key
existing seat to send the aforementioned setting information associated with the electronic key existing seat;
the aforementioned setting information setting means sets the aforementioned setting information sent from the electronic
key of the aforementioned electronic key existing seat to the service providing device that provides services to the occupant
at the aforementioned electronic key existing seat.
[Claim 3]
The automatic setting device for a vehicle according to Claim 2, wherein the aforementioned setting information setting
means has conversion means that converts the aforementioned setting information received from the electronic key which
cannot receive the aforementioned setting information associated with the electronic key existing seat, into the
aforementioned setting information of the aforementioned electronic key existing seat from the aforementioned setting
information other than that received from the electronic key.
[Claim 4]
The automatic setting device for a vehicle according to Claim 2, wherein:
the aforementioned storage request means requests the electronic key to store the setting information and the aforementioned
operation seat information by sending vehicle model information of the first vehicle;
the aforementioned setting information request means requests the electronic key of the aforementioned electronic key
existing seat to send the aforementioned setting information of the electronic key existing seat corresponding to the vehicle
model information of the second vehicle, which is different from the aforementioned first vehicle;
the aforementioned setting information setting means sets the aforementioned setting information sent from the electronic
key of the aforementioned electronic key existing seat to the service providing device that provides services to the occupant
at the aforementioned electronic key existing seat.
[Claim 5]
The automatic setting device for a vehicle according to Claim 4, wherein the aforementioned setting information setting
means has conversion means that references a conversion information database to convert the aforementioned setting
information corresponding to the vehicle model information of the aforementioned first vehicle into the aforementioned
setting information of the second vehicle when the aforementioned setting information cannot be received from the electronic
key corresponding to the vehicle model information of the aforementioned second vehicle, and converts the aforementioned
setting information, other than that from the electronic key of the second vehicle, received from the electronic key into the
aforementioned setting information of the aforementioned electronic key existing seat.
[Claim 6]
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The automatic setting device for a vehicle according to Claim 4, wherein the aforementioned second vehicle is the vehicle
that the occupant is riding for the first time.

[Claim 7]

The automatic setting device for a vehicle according to Claim 4, wherein the aforementioned second vehicle is a vehicle of
the same model as the aforementioned first vehicle.

[Claim 8]

An automatic setting device for a vehicle according to Claim 1 or 2, comprising:

a selection means allowing an occupant to select one of a plurality of electronic key existing seats;

when the aforementioned seat detection means detects a plurality of aforementioned electronic key existing seats, the
aforementioned setting information setting means sets the aforementioned setting information sent from the electronic key of
the aforementioned selected electronic key existing seat to a service providing device so that it is commonly provided to all
occupants of the seats.

[Claim 9]

The automatic setting device for a vehicle according to Claim 1, wherein:

if the aforementioned service is air conditioning, the aforementioned setting information includes at least one of room
temperature, air volume, or wind direction.

[Claim 10]

The automatic setting device for a vehicle according to Claim 2, wherein:

if the aforementioned service is music output, the aforementioned setting information includes at least one of volume, left-
right balance, pitch, tone quality, or frequency characteristics.

[Claim 11]

The automatic setting device for a vehicle according to Claim 4, wherein:

if the aforementioned service is automatic reproduction of seat position by motor, the aforementioned setting information
includes at least one of front-back seat position, reclining angle, or seat height.

[Claim 12]

An automatic setting system comprising:

an electronic key and an automatic setting device for a vehicle, wherein the aforementioned automatic setting device for a
vehicle comprises:

communication means that receives an ID code signal from an electronic key carried by an occupant, which exists in a
detection area formed for each seat of the vehicle;

seat detection means that detects the electronic key existing seats based on whether or not the ID code signal is received from
the electronic key;

operation seat detection means that detects the operated seat input by the occupant;

setting information acquisition means that acquires service setting information from a service providing device that provides
services to the occupant of the aforementioned operated seat;

storage request means that requests the electronic key existing in the detection area formed for the aforementioned operated
seat to store the aforementioned setting information by sending it;

setting information request means that requests the electronic key existing in the aforementioned electronic key existing seats
to send the aforementioned setting information;

setting information setting means that sets the aforementioned setting information sent from the electronic key to the service
providing device that provides services to the occupant at the aforementioned electronic key existing seat;

the electronic key comprises:

transmitting means that transmits the aforementioned ID code signal in response to a request from the aforementioned
communication means;

receiving means that receives the aforementioned setting information sent from the aforementioned storage request means;
storage means that stores the aforementioned setting information;

the aforementioned transmitting means transmits the aforementioned setting information stored in the aforementioned storage
means.

[Claim 13]
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An automatic setting method for a vehicle characterized by comprising the steps of:

receiving an ID code signal from an electronic key carried by an occupant in a detection area formed for each seat of the
vehicle by the aforementioned communication means;

detecting the electronic key existing seat based on whether or not the ID code signal is received from the electronic key by
the aforementioned seat detection means;

detecting the operated seat input by the occupant using the aforementioned operation seat detection means;

acquiring service setting information from a service providing device that provides services to the occupant of the
aforementioned operated seat by the aforementioned setting information acquisition means;

requesting the electronic key existing in the detection area formed for the aforementioned operated seat to store the
aforementioned setting information by sending it using the aforementioned storage request means;

requesting the electronic key existing in the aforementioned electronic key existing seats to send the aforementioned setting
information using the aforementioned setting information request means;

setting the aforementioned setting information sent from the electronic key to the service providing device that provides
services to the occupant at the aforementioned electronic key existing seat using the aforementioned setting information
setting means.

[Detailed Explanation of the Invention]

[Technical Field]

[0001]

This invention relates to an automatic setting device for a vehicle that sets setting information in onboard devices,
particularly an automatic setting device for a vehicle capable of setting the setting information for each occupant, as well as
an automatic setting system and an automatic setting method for a vehicle.

[Background Technology]

[0002]

In order for the driver to drive in an appropriate driving position, the driver is enabled to adjust the front-back position of the
seat, the reclining angle, and the height of the seat so that it reaches the desired seat position when getting into the vehicle. In
cases where different drivers share the same vehicle, the driver must perform this adjustment work every time they get in.
Therefore, a technique has been considered where the desired seat position information of the driver is stored on a memory
card carried by the driver (for example, see Patent Document 1). Patent Document 1 describes an onboard adjustment device
that regenerates the seat position information stored on the memory card by attaching the memory card to a connector. It also
states that if the memory card is attached to the connector of another vehicle, the same seat position can be regenerated in that
vehicle.

[0003]

However, the onboard adjustment device described in Patent Document 1 has the disadvantage that the appropriate seat
position cannot be regenerated unless it is the same model of vehicle. To address this issue, a driving support device has been
disclosed that stores standard values for seat positions on the vehicle side, allowing the offset amounts based on these
standard values to be stored only in the IC card carried by the driver, so that the seat position can be regenerated in various
models of vehicles (for example, see Patent Document 2). The IC card stores offset amounts for various vehicle models,
allowing the appropriate seat position to be regenerated in those vehicle models.

[0004]

However, the onboard adjustment device described in Patent Document 1 and the driving support device described in Patent
Document 2 can only regenerate the seat position when seated in the driver's seat. In other words, if an occupant who was the
driver in Vehicle A sits in the occupant seat of Vehicle B, the desired seat position will not be adjusted in Vehicle B. This is
generally because the desired seat position differs for the same occupant between the driver's and occupant's seats.

[0005]

To enable adjustments to achieve the desired seat position for both the driver's and occupant's seats, a technology that
provides IC card readers at both the driver’s and occupant’s seats has been considered (for example, see Patent Document 3).
Patent Document 3 discloses an onboard profile system that stores seat position information for each seat in the IC card
reader, and reads the seat position information corresponding to the seat depending on which IC card reader - driver's or
occupant's - reads the information.
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[Patent Document 1] Japanese Unexamined Patent Application Publication Official Gazette No. 2002-46555

[Patent Document 2] Japanese Unexamined Patent Application Publication Official Gazette No. 2007-30568

[Patent Document 3] Japanese Unexamined Patent Application Publication Official Gazette No. 2002-104105

[Disclosure of the Invention]

[Problems to be Solved by the Invention]

[0006]

However, the onboard profile system described in Patent Document 3 incurs increased costs due to the need to install IC card
readers for each seat. Furthermore, if an occupant does not attach the IC card to the IC card reader, the seat position will not
be automatically regenerated, which can lead to inconvenience for the occupant. It should be noted that, in addition to seats,
there are onboard devices that can provide preferred services for each occupant, so it would be convenient if these onboard
devices could also offer services for each occupant.

[0007]

This invention aims to provide an automatic setting device for a vehicle, an automatic setting system, and an automatic
setting method for a vehicle that reduces the workload of occupants when providing services for each occupant, taking the
above issues into consideration.

[Means for solving the problems]

[0008]

In light of the above issues, this invention provides a communication means that receives an ID code signal from an
electronic key carried by the occupant and exists in a detection area formed for each seat of the vehicle, a seat detection
means that detects the electronic key existence seat based on whether the ID code signal is received from the electronic key,
an operation seat detection means that detects the operational seat where input operations are made by the occupant, a setting
information acquisition means that acquires service setting information from a service providing device that provides services
to the occupant of the operational seat, a storage request means that requests the electronic key existing in the detection area
formed in the operational seat to store the service setting information provided to the occupant of the operational seat, a
setting information request means that requests the electronic key existing in the electronic key existence seat to send the
setting information, and a setting information setting means that sets the setting information sent from the electronic key to
the service providing device that provides services to the occupant at the electronic key existence seat.

[Effects of the invention]

[0009]

This provides an automatic setting device for vehicles, an automatic setting system, and an automatic setting method for
vehicles that reduce the workload of occupants when providing services for each occupant.

[Best form to implement the invention]

[0010]

Below, the best form to implement this invention will be described in conjunction with figures through embodiments.
[Embodiment 1]

[0011]

Fig. 1 shows an example of a diagram explaining the outline of the automatic setting system 100 of this embodiment. This
vehicle is equipped with an Intelligent Key System (hereinafter referred to as "IKS"). With IKS, the occupant 14 can unlock
and lock the doors simply by carrying a smart key (registered trademark; hereinafter referred to as "electronic key"). Also, in
IKS, when an electronic key 13 is detected near the driver's seat, it allows the starting of the engine (or the main system in the
case of electric or hybrid vehicles) by a predetermined ECU.

[0012]

The automatic setting system 100 utilizes IKS to detect whether the electronic key 13 exists for each seat position that can be
adjusted, not only for the driver's seat (hereinafter referred to as "D seat") but also for the occupant seat (hereinafter referred
to as "P seat"), rear right seat, or rear left seat. In other words, it detects the seat (hereinafter referred to as "electronic key
existence seat") where the occupant 14 carrying the electronic key 13 is located.
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[0013]

For example, as shown in Fig. 1(a), when occupant 14 boards the D seat of vehicle A, the automatic setting system 100
detects that the electronic key existence seat is the D seat. If another family member drives vehicle A and occupant 14 boards
the P seat, the automatic setting system 100 detects that the electronic key existence seat of the electronic key 13 is the P seat.
[0014]

In Fig. 1, for instance, vehicle A is owned by occupant 14, while vehicle B belongs to another person. Even though they are
the same occupant 14, when sitting in the D seat, occupant 14 adjusts the seat position to achieve the so-called driving
position to ensure an appropriate distance to the accelerator and brake pedals, whereas when sitting in the P seat, occupant 14
adjusts the seat position freely according to their preference without such constraints. That is, even when riding in the same
vehicle A, the seat position set by occupant 14 varies between the P seat, D seat, and other rear seats.

[0015]

Therefore, the automatic setting system 100 of this embodiment stores the seat position information set by occupant 14 for
each electronic key existence seat.

[0016]

When occupant 14 boards, for example, the P seat of vehicle B, which belongs to another person, the automatic setting
system 100 detects the electronic key existence seat according to the seating position of occupant 14 and reads out the seat
position information corresponding to the electronic key existence seat to regenerate the seat position. When boarding
another person's vehicle B, occupant 14 often sits in a seat other than the D seat, such as the P seat, but without adjusting the
seat position, the automatic setting system 100 can regenerate the optimal seat position for the electronic key existence seat
without adjusting the seat position by occupant 14.

[0017]

In the automatic setting system 100, by having the electronic key 13 store the seat position information, the versatility of the
seat position information is enhanced, allowing occupant 14 to automatically regenerate the seat position even when boarding
vehicle B.

[0018]

Vehicle B belonging to another person can be, for example, a friend's car or one of multiple vehicles A and B at home
(regardless of ownership). Vehicle B of this kind is one that occupant 14 has previously boarded, so if occupant 14 boards
vehicle B once, the electronic key 13 can store seat position information associated with the electronic key existence seat of
that vehicle B.

[0019]

On the other hand, if vehicle B is provided as a rental car or through car sharing, it is possible that occupant 14 is boarding
vehicle B for the first time. Even in the case where occupant 14 boards vehicle B for the first time, if it is the same model as
vehicle A, the automatic setting system 100 can utilize the seat position information stored in the electronic key 13 to
regenerate the seat position.

[0020]

In addition, if occupant 14 has never boarded a vehicle of the same model as vehicle B, the automatic setting system 100 can
convert the seat position information from the vehicle A for use as seat position information for vehicle B and regenerate the
seat position.

[0021]

In other words, the automatic setting system 100 can regenerate the seat position in any of the following situations. It should
be noted that whether "has boarded in the past" is a fact determined for each seat, so when referring to "has boarded in the
past," it means that occupant has boarded that particular seat in vehicle B.

(1) Vehicle B that occupant has boarded in the past
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(2) Vehicle B that is the same model as a vehicle that occupant has boarded in the past

(3) Vehicle B of a model that occupant has not boarded before

By this means, regardless of whether vehicle B is a model occupant has boarded in the past or a new model, the automatic
setting system 100 is able to regenerate the seat position according to the electronic key existence seat.

[0022]

[Structure of the Automatic Setting System 100]

Fig. 2 shows an example of the hardware configuration diagram of the automatic setting system 100. The hardware
configuration diagram is common to vehicles A and B. The automatic setting system 100 includes a matching ECU
(Electronic Control Unit) 21, a seat ECU 22, and the electronic key 13. The matching ECU 21 is connected to a transmission
circuit 23 and a reception circuit 24. Moreover, matching ECU 21 and seat ECU 22 can communicate with each other via a
vehicle LAN such as CAN (Controller Area Network) or FlexRay.

[0023]

Both matching ECU 21 and seat ECU 22 are embodied as computers equipped with a CPU, RAM, ROM, non-volatile
memory 27, CAN communication section, input/output interface, and ASIC (Application Specific Integrated Circuit).

[0024]

The transmission circuit 23 is connected to antennas 11a to 11b. As shown in Fig. 1, antenna 11a is located near the D seat,
antenna 11D is near the P seat, antenna 11c¢ is located near the right rear seat, and antenna 11d is near the left rear seat. It
should be noted that to authenticate the electronic key 13 outside the vehicle, vehicle A has several antennas for external use,
which are not illustrated.

[0025]

The automatic setting system 100 forms detection areas E1 to E4 corresponding to each antenna 11ato 11b. The detection
area is the space where a request radio wave, described later, reaches from each antenna 11ato 11b.

[0026]

For example, when the door is unlocked and the door opening is detected by the courtesy switch, the matching ECU 21 sends
a request signal to the transmission circuit 23, and the transmission circuit 23 amplifies the carrier wave modulated by the
request signal and intermittently transmits the request signal from antennas 11a to 11d. The reach of the request signal
becomes the detection areas E1 to E4. "Intermittently" means that detection areas E1 to E4 are formed not simultaneously but
by time-shifting each detection area E1 to E4.

[0027]

When the electronic key 13 exists in the detection areas E1 to E4, the electronic key 13 responds to the request signal by
sending its stored ID code A.

[0028]

The reception circuit 24 is connected to antenna 12. Antenna 12 is a common receiving antenna for the ID code signals
transmitted by the electronic key 13 in each detection area E1 to E4. Because it is common, antenna 12 is positioned, for
example, near the center of the vehicle. The reception circuit 24 demodulates the ID code signal received by antenna 12 from
the electronic key 13 and extracts the ID code. The ID code is sent to the matching ECU 21.

[0029]

The matching ECU 21 determines whether the received ID code A matches any of the ID codes A to C registered in the
matching ECU 21 based on whether the electronic key 13 is authenticated. It should be noted that in Fig. 2, three (3) ID codes
A to C are registered in the matching ECU 21. These three (3) ID codes A to C indicate that three (3) electronic keys 13 are
registered to vehicle A.

[0030]

In this way, the matching ECU 21 can receive the ID code stored in the electronic key 13 regardless of whether the electronic
key 13 is registered. The automatic setting system 100 uses this function to detect the electronic key existence seat. It should
be noted that if the ID code is registered (i.e., if the authentication of the electronic key 13 is successful), the matching ECU
21 allows the engine or main system (in the case of hybrid vehicles or electric vehicles) to start.
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[0031]

As shown in Fig. 2, because antenna 12, which receives the ID code signal, is common to the detection areas E1 to E4, the
matching ECU 21 determines which detection area E1 to E4 the electronic key 13 exists in based on the antenna 11ato 11d
that transmitted the request signal. That is, when an ID code signal is received after sending a request signal from antenna
11a to form detection area E1, the matching ECU 21 judges that the electronic key 13 exists in detection area E1. The same
applies to detection areas E2 to E4. When the matching ECU 21 detects the electronic key 13, it sends detection area
information identifying the detection area to the seat ECU 22, even if the authentication of that electronic key 13 is not
successful. Seat ECU 22 can then detect the electronic key existence seat using this detection area information.

[0032]

On the other hand, the electronic key 13 is powered by batteries and has a microcontroller 28, a reception circuit 25, a
transmission circuit 26, and an operation switch 29. The reception circuit 25 receives the request signal transmitted from
antennas 11a to 11d via antenna 10a, filters it, generates intermediate waves, amplifies it, and then demodulates it to output
the extracted request signal to the microcontroller 28.

[0033]

When the request signal is input, the microcontroller 28 generates an ID code signal corresponding to the ID code of the
electronic key 13 and sends it to the transmission circuit 26. The transmission circuit 26 transmits the ID code signal
modulated by the carrier wave to the reception circuit 24 via antenna 10b. It should be noted that the electronic key 13 is
equipped with a mechanical key to respond to battery depletion, allowing for door locking/unlocking using the mechanical
key. In addition, the electronic key 13 is equipped with a transponder for the immobilizer that does not require a battery,
enabling the engine to start when the electronic key 13 is placed in a slot near the D seat during battery depletion.

[0034]

The operation switch 29 is primarily a switch for sending the ID code signal when the electronic key 13 is activated from
outside the vehicle. This allows users to unlock the door from a somewhat distant location or a place without a detection area
around vehicles A and B. Furthermore, the operation switch 29 serves as a storage button for users to save the seat position
information to the electronic key 13 and as a regeneration button 38 to send the seat position information to the automatic
setting system 100.

[0035]

The electronic key 13 in this embodiment stores the seat position information, which will be described later, in memory 27.
Memory 27 is a non-volatile memory such as flash memory. When occupant 14 saves the seat position information to the
electronic key 13, the matching ECU 21 sends the seat position information to the electronic key 13 within the detection
areas E1 to E4. The microcontroller 28 of the electronic key 13 determines from the received command that it is a command
to store the seat position information, allowing the electronic key 13 to save the seat position information in memory 27. As
will be described later, the seat ECU 22 regenerates the seat position where occupant 14 is seated based on this seat position
information. In addition, if the microcontroller 28 of the electronic key 13 determines that the received command is a
command to send the seat position information, or if the operation switch 29 for sending the seat position information is
activated, the electronic key 13 sends the seat position information to the matching ECU 21.

[0036]

The seat ECU 22 controls the front and rear position P of the power seat 30, the reclining angle 0, and the height H of the
seat. In addition, it may also control the position of the headrest. A pair of lower rails 34a fixed to the vehicle floor supports
upper rails 34b that are assembled to slide back and forth on the lower rails 34a. The seat bottom 35 is fixed to the upper rails
34b. The pair of upper rails 34b has a screw shaft fixed coaxially, and the screw shaft is connected to the seat slide motor 34c
via a transmission mechanism. On the other hand, a nut that engages with the screw shaft is mounted on the lower rail 34a so
it cannot rotate. Therefore, when the seat slide motor 34c rotates the screw shaft, the upper rail 34b moves back and forth in
accordance with the rotational direction of the screw shaft.
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[0037]

In addition, the seat bottom 35 is equipped with an upper frame 33a and a lower frame 33c connected by an X-shaped link
mechanism 33b. The vertical motor 33d's rotation shaft is connected via a ball screw to an axis that connects a pair of left and
right link mechanisms 33b. This ball screw converts the rotation of the vertical motor 33d into a lift motion of the upper
frame 33a, allowing the upper frame 33a to move up and down relative to the lower frame 33c¢ in a pantograph-like manner,
thereby enabling adjustment of the seat height H.

[0038]

Furthermore, between the seat back 36 and the seat bottom 35, a lower arm 32d fixed to a gearbox 32c is connected to a
pivotable upper arm 32b. The reclining motor 32a is fixed to the upper arm 32b, and driving the reclining motor 32a causes
the upper arm 32b to pivot in the forward or rearward direction relative to the lower arm 32d. This allows for adjustment of
the reclining angle of the seat back 36.

[0039]

For example, on the seat bottom 35, there are forward and backward movement buttons (not shown). When occupant 14
presses either button, the seat ECU 22 drives the seat slide motor 34c either forward or backward based on the pressed
button. The seat ECU 22 measures the front-back position value P of the seat using an encoder sensor, referencing base
positions such as the frontmost or rearmost positions. In addition, on the seat back 36, there are angle forward movement and
angle backward movement buttons. When occupant 14 presses either button, the seat ECU 22 drives the reclining motor 32a
forward or backward depending on the pressed button. The seat ECU 22 measures the reclining angle 0 using an encoder
sensor, referencing base angles such as the maximum recline angle and minimum recline angle. In addition, the seat bottom
35 has a seat up button and a seat down button. When occupant 14 presses either button, the seat ECU 22 drives the vertical
motor 33d upward or downward based on the pressed button. The seat ECU 22 measures the seat height H using an encoder
sensor, referencing base positions such as the lowest or highest positions.

[0040]

Moreover, the seat ECU 22 is equipped with a storage button 31 and a regeneration button 38. These buttons are
distinguished from the aforementioned position adjustment buttons and are placed on components such as the seat back. The
storage button 31 is used to save the current seat position to the electronic key 13, while the regeneration button 38 is used to
restore the seat position based on the seat position information stored in the electronic key 13. When occupant 14 presses the
storage button 31, the seat ECU 22 reads the current front-back position P, reclining angle 6, and seat height H from various
sensors and sends this data to the matching ECU 21. The matching ECU 21 then transmits this seat position information from
the sending circuit 23 to the electronic key 13. The electronic key 13 receives this seat position information and saves it to
memory 27. When occupant 14 presses the regeneration button 38, the seat ECU 22 requests the matching ECU 21 to receive
the seat position information from the electronic key 13. Once the matching ECU 21 receives the seat position information
from the electronic key 13, it sends it to seat ECU 22. The seat ECU 22 then regenerates the seat position based on the seat
position information.

[0041]

As described above, the storage button 31 and regeneration button 38 can be substituted with the operation switch 29.
Furthermore, the regeneration button 38 is optional. Even without the regeneration button 38, the automatic setting system
100 can detect the electronic key's presence in the seat where occupant 14 is seated, receive the seat position information
from the electronic key 13, and regenerate the seat position. In addition, even if the regeneration button 38 is provided, it may
allow occupant 14 to choose whether or not the seat position is automatically regenerated.
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[0042]

Fig. 3 shows an example of a functional block diagram of the automatic setting system 100. These functional blocks are
executed by the CPU of matching ECU 21 or seat ECU 22, or by the microcontroller 28 of electronic key 13 executing the
program stored in non-volatile memory, or realized by hardware such as ASICs. The position information acquisition unit 41
detects that the storage button 31 has been pressed and reads the seat position information from power seat 30, sending it to
the position information storage request unit 42.

[0043]

The position information storage request unit 42 sends the seat position information, vehicle model information, and seat
information to the position information storage unit 48 on the electronic key 13 side. This seat information corresponds to the
seat information of the seat where the storage button 31 was pressed. The destination electronic key 13 is the one located at
the seat where the storage button 31 was pressed. Therefore, the position information storage request unit 42 selects, for
example, antenna 11b from antennas 11a to 11d corresponding to the seat where the storage button 31 was pressed and
transmits the seat position information, vehicle model information, and seat information.

[0044]

Fig. 4(a) is a diagram showing an example of various kinds of information sent to electronic key 13. The vehicle model
information specifies the type of vehicle A, while the seat information indicates the seat where the storage button 31 was
pressed. It should be noted that even if the storage button 31 is not pressed, the seat position information may still be stored
in electronic key 13. In this case, under predetermined conditions, the position information acquisition unit 41 reads the seat
position information from power seat 30 and sends it to the position information storage request unit 42. The predetermined
conditions could be, for example, that a certain time has elapsed after driving or that the seat position was manually adjusted.
By doing this, the user can have their preferred seat position information stored in electronic key 13 without performing any
operations of storing seat position information in electronic key 13.

[0045]

When the position information storage unit 48 is requested to store seat position information, it stores the received seat
position information, vehicle model information, and seat information in memory 27. Fig. 4(b) shows an example of various
kinds of information stored in memory 27 of electronic key 13. As illustrated, the position information storage unit 48 stores
the seat position information according to each type of vehicle. In addition, the position information storage unit 48 also
correlates the seat position information with the seat information of the seat where the storage button 31 was pressed.

[0046]

In addition, the electronic key presence seat detection unit 43 of the vehicle-side setting device 40 detects the seat where
electronic key 13 is present. As described above, the electronic key presence seat detection unit 43 sends request signals in
order from antennas 11a to 11d and detects the seats corresponding to the detected areas E1 to E4 where ID code signals are
returned as electronic key presence seats. The timing for detecting the electronic key presence seat might be when occupant
14 enters the vehicle and closes the door. The electronic key presence seat detection unit 43 then sends all detected electronic
key presence seats to the position information request unit 44.

[0047]

The position information request unit 44 sends, in order, a position information request command, the electronic key presence
seat, and vehicle model information to the electronic key presence seats. Specifically, it selects one of antennas 11a to 11d
corresponding to the electronic key presence seats and transmits the position information request command, electronic key
presence seat, and vehicle model information.

[0048]

The position information transmission unit 49 on the electronic key 13 side interprets the position information request
command and reads the seat position information associated with the received vehicle model information for the electronic
key presence seat. As mentioned above, there may be cases where electronic key 13 does not store the seat position
information for the same vehicle model as vehicle B in memory 27. In this case, the position information transmission unit 49
reads all seat position information and vehicle model information associated with the received electronic key presence seat.
For example, if the electronic key presence seat is seat P and multiple vehicle model information entries correspond to the
seat position information of seat P, all such seat position information and vehicle model information are read from memory
27. By doing this, the seat position extraction unit 45 can extract offset information that can convert the seat position
information from offset information DB 47.

Page 11 of 45 Ford Ex. 1024



(11 JP-163092 A 7.29.2010

[0049]

The position information reproduction unit 46 refers to the vehicle model information and determines whether the seat
position information transmitted corresponds to the same vehicle model as vehicle B. If seat position information for the
same vehicle model has been received, it regenerates the seat position based on the received seat position information.
[0050]

If the seat position information for the same vehicle model has not been received, the position information reproduction unit
46 requests the seat position extraction unit 45 to extract offset information from offset information DB 47. The seat position
extraction unit 45 reads the offset information for the seat position relevant to vehicle B from offset information DB 47.

Fig. 5 shows an example of offset information. Offset information DB 47 stores, associated with vehicle model information,
the front-rear position offset information, reclining angle offset information, and seat height offset information. For example,
if the seat position extraction unit 45 obtains the vehicle model information for vehicle A along with the seat position
information, it reads the offset information associated with vehicle model information A. Then, the seat position extraction
unit 45 adds the offset information to the seat position information for vehicle A sent from electronic key 13. That is, for
vehicle B, the seat position information for vehicle A is transformed as follows:

Vehicle B's front-rear position P = Vehicle A's front-rear position P + 3 cm

Vehicle B's reclining angle 6 = Vehicle A's reclining angle 6 + 5 degrees

Vehicle B's seat height H = Vehicle A's seat height H + 2 cm

The position information reproduction unit 46 receives the transformed front-rear position P, reclining angle 6, and seat
height H for vehicle B from the position information extraction unit and regenerates the seat position based on the seat
position information. By storing such offset information, (3) it is possible to adjust the seat position to the preferences of
occupant 14 even in vehicle B, which is a vehicle model that the occupant has not previously ridden. It should be noted that
while Fig. 5 stores offset information for each vehicle model, offset information for a group of vehicle models that can be
considered the same can be shared even if the vehicle models differ.

[0051]

In this embodiment, vehicle B is equipped with offset information DB 47; however, a server may also have the offset
information. In this case, the automatic setting system 100 of vehicle B sends the vehicle model information to the server
using a mobile phone network or similar means. The server uses the offset information to convert the seat position
information of vehicle A and sends it to vehicle B. By doing this, even if vehicle B does not have offset information DB 47, it
is possible to regenerate the preferred seat position of occupant 14 in vehicle B, which is a vehicle model that the occupant 14
has never ridden.

[0052]

[Operation Procedure]

Fig. 6 shows an example flowchart of the procedure for electronic key 13 to store seat position information. The flowchart in
Fig. 6 starts, for example, when the ignition is turned on.

[0053]

The position information acquisition unit 41 determines whether the storage button 31 has been pressed (S10). If the storage
button 31 has been pressed (Yes in S10), the position information acquisition unit 41 reads the seat position information from
power seat 30 (S20). If the storage button 31 has not been pressed (No in S10), the process in Fig. 6 ends.

[0054]

Next, the position information storage request unit 42 transmits the seat position information, vehicle model information, and
seat information to electronic key 13 (S30).
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[0055]

Electronic key 13 receives the seat position information, vehicle model information, and seat information. Then, the position
information storage unit 48 stores the seat position information in memory 27, associating it with the seat information where
the storage button 31 was pressed for each vehicle model information (S40).

[0056]

By doing this, electronic key 13 stores the seat position information associated with vehicle model information and seat
information as shown in Fig. 4(b).

[0057]

Fig. 7 shows an example flowchart of the procedure for reproducing the seat position based on the seat position information
stored in electronic key 13. The flowchart in Fig. 7 starts, for example, when the ignition is turned on and the doors are
closed.

[0058]

First, the electronic key presence seat detection unit 43 detects the electronic key presence seat (S110). The position
information request unit 44 sends the position information request command, electronic key presence seat, and vehicle model
information to electronic key 13 (S120).

[0059]

The position information transmission unit 49 of electronic key 13 reads the seat position information corresponding to the
received vehicle model information and electronic key presence seat from memory 27 (S130). If memory 27 does not store
the seat position information associated with the received vehicle model information, specifically the vehicle model
information of vehicle B corresponding to the electronic key presence seat, the position information transmission unit 49
reads all (or one or more) seat position information associated with the received electronic key presence seat. Then, the
position information transmission unit 49 sends the combination of seat position information and vehicle model information
to the vehicle side setting device 40 (S140).

[0060]

The position information reproduction unit 46 refers to the vehicle model information to determine whether it has received
the seat position information corresponding to the same vehicle model as vehicle B (S150). If it has received the seat position
information for the same vehicle model as vehicle B (Yes in S150), the position information reproduction unit 46 regenerates
the seat position based on the received seat position information (S180).

[0061]

If it has not received the seat position information for the same vehicle model as vehicle B (S150 No), the seat position
extraction unit 45 reads the seat position offset information for vehicle B from offset information DB 47 (S160). Then, the
seat position extraction unit 45 converts, for example, the seat position information of vehicle A into the seat position
information for vehicle B using the read offset information (S170). The position information reproduction unit 46 regenerates
the seat position based on the converted seat position information (S180).

[0062]

As described above, the automatic setting system 100 of this embodiment can regenerate the seat position according to the
seated position by storing the seat position information corresponding to the seat information in electronic key 13, even when
occupant 14 is seated in the P seat of vehicle B. In addition, by storing the seat position information in electronic key 13, it is
possible to regenerate the seat position according to the seated position even in vehicle B, which the occupant has never
ridden, as long as the vehicle model is the same. Furthermore, even when riding a vehicle B of a type that the occupant has
never been in, the seat position can be regenerated according to the seated position by converting the seat position
information.

[Embodiment 2]

[0063]

In Embodiment 1, the preferred seat position of occupant 14 was regenerated based on the electronic key presence seat. In
this embodiment, the automatic setting system 100 provides music with audio characteristics such as the preferred volume,
pitch, left-right balance, sound character, and frequency characteristics (equalizer) according to the electronic key presence
seat of occupant 14.

[0064]
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Fig. 8 shows an example diagram that outlines the automatic setting system 100. It should be noted that in Fig. 8, the same
symbols are used for the same parts as in Fig. 1, and their explanation is omitted. In Fig. 8(a), occupant 14A is seated in the D
seat. When occupant 14A outputs music from speakers 15a to 15d, they often set the audio device 16 to the preferred audio
characteristics of occupant 14A. The automatic setting system 100 of this embodiment stores the setting values of audio
device 16 as audio characteristic information in electronic key 13. Since the vehicle is surrounded by glass and other
materials that easily reflect sound in a narrow enclosed space, the audio characteristic information set by occupant 14A in the
D seat becomes unique to the D seat. Electronic key 13A stores this audio characteristic information in association with the
seat information of the D seat. Similarly, if occupant 14B sets audio characteristic information in the P seat, electronic key
13B stores that audio characteristic information in association with the seat information of the P seat.

[0065]

Then, as shown in Fig. 8(b), when boarding vehicle B, the automatic setting system 100 reads the audio characteristic
information from electronic key 13A. If it can obtain the audio characteristic information for the P seat, the automatic setting
system 100 sets the audio characteristic information corresponding to the electronic key presence seat to audio device 16. On
the other hand, if electronic key 13A does not have the audio characteristic information for the P seat, the automatic setting
system 100 converts the audio characteristic information for the D seat for use in the P seat and sets it to audio device 16.
This allows audio device 16 to output music with optimal audio characteristics based on the seat occupied by occupant 14A.
The same applies to occupant 14B in the D seat.

[0066]

In the case of audio device 16, unlike seat positions, there are settings related and unrelated to the seats where occupants 14A
and 14B are seated. For example, while volume is independent of the seated position, things like left-right balance are
influenced by the audio quality related to the seated position. However, unlike seat positions, it is difficult to set all audio
characteristics for each seat in audio device 16. Therefore, audio device 16 will set audio characteristics that can be adjusted
per seat individually, while the remaining audio characteristics will be preferentially set by the audio device 16 from the
audio characteristic information obtained from the electronic key of the prioritized seat (e.g., the D seat).

[0067]

Note that the audio characteristic information can be assumed to remain the same regardless of vehicle model since the
preferences of occupant 14 do not change. Therefore, it is not necessary to store vehicle model information. Consequently,
electronic key 13 will store the audio characteristic information associated with the seat information of that occupant 14. In
addition, if audio device 16 does not correspond to the audio characteristic information received from the electronic key, that
audio characteristic information can simply be ignored.

[0068]

From the above, if occupant 14A in the D seat of vehicle A prefers a low volume, the audio device 16 in vehicle B will
reduce the volume output from speakers 15c and 15d for occupant 14B seated in the P seat of vehicle B. Conversely, if
occupant 14B in the P seat of vehicle A prefers a high volume, the audio device 16 in vehicle B will lower the volume output
from speakers 15a and 15b for occupant 14A seated in the D seat of vehicle B. In this way, music can be played with optimal
audio characteristics for each seat occupied by occupants 14A and 14B.

[0069]

Moreover, regarding pitch, left-right balance, sound character, and frequency characteristics, the audio device does not output
music with optimal audio characteristics for both occupants 14A and 14B but instead provides music with optimized audio
characteristics exclusively for the selected occupant, either 14A or 14B. In this case, the occupant who is not selected (i.e.,
occupant 14B when 14A is chosen or occupant 14A when 14B is chosen) will listen to music with the audio characteristics
set for the other occupant. However, since the sound propagates widely, this approach allows for the provision of music with
optimal audio characteristics tailored to certain individuals. The seat from which music is output with optimal audio
characteristics is selected from audio device 16.

[0070]

In this embodiment, unlike Embodiment 1, it is challenging to place the storage button 31 and regeneration button 38 at each
seat; therefore, these buttons are provided on audio device 16. Fig. 10(a) shows an example of the storage button 31 and
regeneration button 38 displayed on a touch panel. Audio device 16 has a shared touch panel with the navigation system and
TV, where the storage button 31 and regeneration button 38 are presented as menu options.
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[0071]

In addition, the automatic setting system 100 displays multiple detected electronic key presence seats on the touch panel.
Occupant 14A or 14B can choose an electronic key (seat) from this menu to store the audio characteristic information. For
instance, after either occupant 14A or 14B selects the storage button 31, choosing one of the available electronic key presence
seats will result in the audio characteristic information being stored in the corresponding electronic key.

[0072]

Furthermore, Fig. 10(b) presents an example of a selection screen for choosing the electronic key that preferentially sets the
audio characteristic information to audio device 16. For instance, when occupant 14A or 14B presses the regeneration button
38 shown in Fig. 10(a), the selection screen depicted in Fig. 10(b) appears. Since the automatic setting system 100 displays
multiple detected electronic key presence seats on the touch panel, occupants 14A or 14B can select which seat's audio
characteristic information will be prioritized.

[0073]

Fig. 9 illustrates an example of a functional block diagram of the automatic setting system 100 in this embodiment. Identical
components in Fig. 9 are labeled with the same symbols as those in Fig. 3, and their explanations are omitted.

[0074]

The audio characteristic information acquisition unit 51 detects that the seat information has been input from the menu and
that the storage button 31 has been pressed. It then reads the audio characteristic information from audio device 16 and sends
it to the audio characteristic information storage request unit 52. At this time, it is preferable that audio device 16 is currently
outputting music.

[0075]

The audio characteristic information storage request unit 52 sends the audio characteristic information and seat information to
the audio characteristic information storage unit 57 on the electronic key 13 side. The destination electronic key 13
corresponds to the seat associated with the seat information input from the touch panel. Therefore, the audio characteristic
information storage request unit 52 selects, for example, antenna 11b from the antennas 11a to 11d corresponding to the seat
selected from the menu and transmits the audio characteristic information and seat information. It should be noted that audio
characteristics may include volume, pitch, left-right balance, sound character, frequency characteristics, default channels, etc.
In addition, in vehicles where LEDs light up with the music, information regarding the color or lighting patterns of the LEDs
can also be included.

[0076]

The audio characteristic information storage unit 57, when requested to store audio characteristic information, stores the
received audio characteristic information and seat information in memory 27. The audio characteristic information storage
unit 57 associates the audio characteristic information with the seat information of the occupied seats by occupants 14. Fig.
10(c) shows an example of audio characteristic information stored in memory 27 of electronic key 13, where the audio
characteristic information is stored corresponding to the seat information.

[0077]

The electronic key presence seat detection unit 43 sends all detected electronic key presence seats for electronic key 13 to the
audio characteristic information request unit 54.

[0078]

The audio characteristic information request unit 54 sequentially transmits audio characteristic information request
commands and electronic key presence seat information for each electronic key presence seat. In other words, it selects
antennas 11a to 11d corresponding to the electronic key presence seats to send the audio characteristic information request
command and the electronic key presence seat information.

[0079]

The audio characteristic information transmission unit 58 on the electronic key 13 side interprets the audio characteristic
information request command and reads out the audio characteristic information associated with the seat information of the
received electronic key presence seat. If the electronic key 13 does not have the audio characteristic information for the
received electronic key presence seat, the audio characteristic information transmission unit 58 reads out the audio
characteristic information for the seat information of a seat close to the received electronic key presence seat. For example, if
the electronic key presence seat is the P seat, the audio characteristic information transmission unit 58 will read the audio
characteristic information for the D seat from memory 27. Which seat is considered "close" is predetermined.
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[0080]

In this way, the automatic setting system 100 can repurpose the audio characteristic information from a different seat in
vehicle B to the electronic key presence seat. The audio characteristic information transmission unit 58 sends the combination
of audio characteristic information and seat information to the audio characteristic information setting unit 56.

[0081]

The audio characteristic information setting unit 56 refers to the seat information and determines whether the audio
characteristic information for the same seat information of the electronic key presence seat in vehicle B has been sent. If
audio characteristic information for the same seat information is received, it sets the received audio characteristic information
into audio device 16.

[0082]

If audio characteristic information for the same seat information is not received, the audio characteristic information setting
unit 56 converts the audio characteristic information and sets it into audio device 16. For example, it may convert the audio
characteristic information for the D seat to that of the P seat. Specifically, this could involve changing the left-right balance
from that of the D seat to that of the P seat.

[0083]

In addition, the selection unit 55 selects a seat to preferentially set audio characteristic information and provide music when
multiple occupants 14 with electronic key 13 are onboard. As mentioned earlier, while audio device 16 can adjust the volume
preference for each occupant 14 per seat, it is often the case that only one audio characteristic can be set for balance, pitch,
sound character, frequency characteristics, and channels by a single audio device 16. Therefore, when multiple electronic key
presence seats are detected by the electronic key presence seat detection unit 43, the selection unit 55 displays a selection
screen for the electronic key presence seats on the touch panel as shown in Fig. 10(b). At this time, the selection unit 55 may
overlay the occupant information sent from electronic key 13 onto the selection screen for the electronic key presence seats.
The occupant information can include, for instance, the names or nicknames of the occupants 14. Then, the selection unit 55
requests the audio characteristic information setting unit 56 to set the audio characteristic information received from the
electronic key 13 of the selected electronic key presence seat on the touch panel into audio device 16.

[0084]

[Operation Procedure]

Fig. 11 is an example of a flow chart showing the procedure for electronic key 13 to store audio characteristic information.
The flow chart in Fig. 11 starts when, for example, the ignition is turned on. It should be noted that in Fig. 11, the same
symbols are used for steps equivalent to those in Fig. 6.

[0085]

The audio characteristic information acquisition unit 51 determines whether a seat for storing audio characteristic information
has been selected and whether the storage button 31 has been pressed (S10). If a seat information is selected and the pressing
of the storage button 31 is detected (Yes in S10), the audio characteristic information acquisition unit 51 reads the audio
characteristic information from audio device 16 (S20). If no seat information is selected or the storage button 31 is not
pressed (No in S10), the processing in Fig. 11 ends.

[0086]

Next, the audio characteristic information storage request unit 52 sends the audio characteristic information and seat
information to electronic key 13 (S30).

[0087]

Electronic key 13 receives the audio characteristic information and seat information. Then, the audio characteristic
information storage unit 57 stores the audio characteristic information in memory 27 associated with the seat information
where occupant 14 is seated (S40).
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[0088]

In this way, as shown in Fig. 10(c), the audio characteristic information is stored in electronic key 13, corresponding to the
seat information.

[0089]

Fig. 12 is an example of a flow chart showing the procedure for setting audio characteristic information in audio device 16
based on the audio characteristic information stored in electronic key 13. The flow chart in Fig. 12 starts when, for example,
the ignition is turned on, and the doors are closed.

[0090]

First, the electronic key presence seat detection unit 43 detects the electronic key presence seats (S110). The audio
characteristic information request unit 54 sends the audio characteristic information request command and electronic key
presence seat information to electronic key 13 (S120).

[0091]

The audio characteristic information transmission unit 58 of electronic key 13 reads the audio characteristic information
associated with the received electronic key presence seat from memory 27 (S130). If the memory 27 does not store audio
characteristic information corresponding to the received electronic key presence seat, the audio characteristic information
transmission unit 58 reads out the audio characteristic information associated with the seat information of a seat close to the
electronic key presence seat. The audio characteristic information transmission unit 58 then sends the combination of audio
characteristic information and seat information to the vehicle side setting device 40 (S140). It should be noted that if no audio
characteristic information is stored, the audio characteristic information transmission unit 58 will send that information.
[0092]

The audio characteristic information setting unit 56 refers to the seat information and determines whether there is audio
characteristic information for the electronic key presence seat (S150). If no audio characteristic information for the electronic
key presence seat is received (No in S150), the audio characteristic information setting unit 56 converts the received audio
characteristic information into audio characteristic information suitable for the electronic key presence seat (S170).

[0093]

Then, the selection unit 55 determines whether multiple electronic key presence seats have been detected (S175). If multiple
electronic key presence seats have been detected (Yes in S175), the selection unit 55 sends the audio characteristic
information for the selected electronic key presence seat from the touch panel to the audio characteristic information setting
unit 56, which sets it into audio device 16 (S181).

[0094]

If multiple electronic key presence seats are not detected (No in S175), the audio characteristic information setting unit 56
sets the single audio characteristic information into audio device 16 (S180).

[0095]

As explained above, the automatic setting system 100 of this embodiment allows for optimal audio characteristics to be
provided based on the seat information stored in electronic key 13, even when occupant 14A is seated in the P seat of vehicle
B.

[Embodiment 3]

[0096]

In this embodiment, an automatic setting system 100 that provides a comfortable air conditioning environment for occupant
14 based on their preferred air conditioning settings according to the electronic key presence seat will be described.

[0097]

The onboard air conditioning may be capable of adjusting temperature, airflow, and airflow direction for each seat.
Therefore, even if occupant 14 who was seated in the D seat of vehicle A is now seated in the P seat of vehicle B, the
automatic setting system 100 can provide the air conditioning environment set by occupant 14 in the D seat for occupant 14
in the P seat.
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[0098]

Fig. 13 shows an example of a functional block diagram of the automatic setting system 100 of this embodiment. In Fig. 13,
the same reference numerals are assigned to components equivalent to those in Fig. 9, and their explanations are omitted. It
should be noted that the configurations of storage button 31 and regeneration button 38 are similar to those in Embodiment 2.
[0099]

The air conditioning setting information acquisition unit 61 detects, for example, that seat information has been entered and
the storage button 31 has been pressed, then reads the air conditioning setting information from air conditioning ECU 63 and
sends it to the air conditioning setting information storage request unit 62. The air conditioning setting information read is the
air conditioning setting information for the seat corresponding to the entered seat information from the touch panel. At this
time, it is preferable that the air conditioning ECU 63 is operational.

[0100]

The air conditioning setting information storage request unit 62 sends the air conditioning setting information to the air
conditioning setting information storage unit 67 on the electronic key 13 side. The destination electronic key 13 corresponds
to the seat where the seat information was input from the touch panel. Therefore, the air conditioning setting information
storage request unit 62 selectively transmits the air conditioning setting information and seat information using antennas 11a
to 11d.

[0101]

When the air conditioning setting information storage unit 67 is requested to store the air conditioning setting information, it
stores the received air conditioning setting information in memory 27. Since the preferred air conditioning settings of
occupant 14 can be considered the same regardless of the seat they occupy, the air conditioning setting information stored in
memory 27 of electronic key 13 does not need to be associated with specific seat information.

[0102]

The electronic key presence seat detection unit 43 sends all detected electronic key presence seats for electronic key 13 to the
air conditioning setting information request unit 65. The air conditioning setting information request unit 65 transmits the air
conditioning setting information request command by selecting the antennas 11a to 11d corresponding to the electronic key
presence seats. Since the air conditioning setting information is not associated with seat information, it is not necessary to
send the electronic key presence seat information.

[0103]

The air conditioning setting information transmission unit 68 on the electronic key 13 side interprets the air conditioning
setting information request command and reads the air conditioning setting information from memory 27. The air
conditioning setting information transmission unit 68 then sends the air conditioning setting information to the air
conditioning setting unit. Since the air conditioning setting information is not stored in association with seat information in
this embodiment, the seat information is not transmitted.

[0104]

The air conditioning setting unit 66 sets the air conditioning setting information into air conditioning ECU 63 for each
electronic key presence seat. By doing so, the air conditioning ECU 63 can provide the preferred air conditioning
environment of occupant 14 for each electronic key presence seat.

[0105]

It should be noted that same as in Embodiment 2, a selection unit 55 may be provided to determine which seat should
preferentially have the air conditioning setting information set into the air conditioning ECU. By doing so, it is possible to
provide an optimal air conditioning environment for specific occupants 14 who are sensitive to cold or heat.

[0106]

[Operation Procedure]

Fig. 14 shows an example of a flow chart illustrating the procedure for the electronic key 13 to store air conditioning setting
information. The flow chart in Fig. 14 starts, for example, when the ignition is turned on.

[0107]

The air conditioning setting acquisition unit determines whether a seat for storing air conditioning setting information has
been selected and whether the storage button 31 has been pressed (S10). If a seat has been selected and the pressing of the
storage button 31 is detected (Yes in S10), the air conditioning setting information acquisition unit 61 reads air conditioning
setting information from the air conditioning ECU 63 (S20). If no seat is selected or the storage button 31 is not pressed (No
in S10), the process in Fig. 14 ends.
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[0108]

Then, the air conditioning setting information storage request unit 62 sends the air conditioning setting information to the
electronic key 13 (S30).

[0109]

The electronic key 13 receives the air conditioning setting information. The air conditioning setting information storage unit
67 stores the air conditioning setting information in memory 27 (S40).

[0110]

Fig. 15 shows an example of a flow chart illustrating the procedure for setting the air conditioning setting information into
the air conditioning ECU 63 based on the air conditioning setting information stored in the electronic key 13. The flow chart
in Fig. 15 starts, for example, when the ignition is turned on and the doors are closed.

[0111]

First, the electronic key presence seat detection unit 43 detects the electronic key presence seats (S110). The air conditioning
setting information request unit 65 sends an air conditioning setting information request command to the electronic key 13
(S120).

[0112]

The air conditioning setting information transmission unit 68 of the electronic key 13 reads the air conditioning setting
information from memory 27 (S130). Then, the air conditioning setting information transmission unit 68 sends the air
conditioning setting information to the vehicle side (S140). It should be noted that if no air conditioning setting information is
stored, the air conditioning setting information transmission unit 68 will send a notification to that effect.

[0113]

The air conditioning setting unit 66 sets the air conditioning setting information into the air conditioning ECU 63 for each
electronic key presence seat (S180).

[0114]

As explained above, the automatic setting system 100 of this embodiment can detect the seat occupied by occupant 14 in
vehicle B and obtain the occupant 14's air conditioning setting information from electronic key 13, thereby providing an
optimal air conditioning environment for occupant 14.

[Brief description of the figures]

[0115]

[Fig. 1] It is an example of a diagram explaining the outline of the automatic setting system.

[Fig. 2] It is an example of a hardware configuration diagram of the automatic setting system.

[Fig. 3] It is an example of a functional block diagram of the automatic setting system.

[Fig. 4] It is a diagram showing examples of various information transmitted to the electronic key and various information
stored in the memory of the electronic key.

[Fig. 5] It is a diagram showing an example of offset information.

[Fig. 6] It is an example of a flow chart diagram showing the procedure for the electronic key to store seat position
information.

[Fig. 7] It is an example of a flow chart diagram showing the procedure for reproducing the seat position based on the seat
position information stored in the electronic key.

[Fig. 8] It is an example of a diagram explaining the outline of the automatic setting system (Embodiment 2).

[Fig. 9] It is an example of a functional block diagram of the automatic setting system (Embodiment 2).

[Fig. 10] It is an example of audio characteristic information stored in the memory of the electronic key.

[Fig. 11] It is an example of a flow chart diagram showing the procedure for the electronic key to store audio characteristic
information.

[Fig. 12] It is an example of a flow chart diagram showing the procedure for setting audio characteristic information to the
audio device based on the audio characteristic information stored in the electronic key.

[Fig. 13] It is an example of a functional block diagram of the automatic setting system (Embodiment 3).

[Fig. 14] It is an example of a flow chart diagram showing the procedure for the electronic key to store air conditioning
setting information.
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[Fig. 15] It is an example of a flow chart diagram showing the procedure for setting air conditioning setting information to
the air conditioning ECU based on the air conditioning setting information stored in the electronic key.

[Description of the reference numerals]
[0116]

1la~ 11d, 12 Antenna

13 Electronic key

14 Occupant

15a ~ 15d Speakers

16 Audio device

21 Matching ECU

22 Seat ECU

30 Power seat

31 Storage button

38 Regeneration button

40 Vehicle side setting device
100 Automatic setting system
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