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(54) [Title of Invention] In-Vehicle Environment Setting Device and Program

(57) [Abstract]
[Problem to be solved] To automatically adjust the in-vehicle environment settings according to the preferences of

passengers.
[Solution means] An in-vehicle environment setting device that sets the environment for each seat in the vehicle, comprising:
a detection means (11) for detecting information that specifies the passengers; a setting means (12) for setting in-vehicle
environmental conditions for each seat; a storage means (14) for storing, in association with each other, the information
specifying the detected passengers and the in-vehicle environmental conditions set by those passengers for each seat; and a
control means (13) for comparing the information specifying the detected passengers with the information stored in the
storage means, and controlling the setting means based on the comparison result; when the information specifying the
detected passengers matches the information stored in the storage means, the control means controls the setting means based
on the in-vehicle environmental conditions set by the corresponding passenger stored in the storage means.
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[Scope of Patent Claims]
[Claim 1]
An in-vehicle environment setting device for setting the environment for each seat in the vehicle, comprising:
a detection means for detecting information that specifies the passengers;
a setting means for setting in-vehicle environmental conditions for each seat;
a storage means for storing, in association with each other, the information specifying the passengers detected by the
detection means and the in-vehicle environmental conditions set by those passengers for each seat;
a control means for comparing the information specifying the detected passengers with the information stored in the storage
means, and controlling the setting means based on the comparison result;
wherein the control means controls the setting means based on the in-vehicle environmental conditions set by the
corresponding passenger stored in the storage means when the information specifying the detected passengers matches the
information stored in the storage means.
[Claim 2]
A program for controlling an in-vehicle environment setting device for setting the environment for each seat in the vehicle,
comprising:
a step of detecting information that specifies the passengers using the detection means;
a step of storing, in association with each other, the information specifying the detected passengers and the in-vehicle
environmental conditions set by those passengers for each seat;
a step of comparing the information specifying the detected passengers with the information stored in the storage means;
a step of setting the in-vehicle environment based on the in-vehicle environmental conditions set by the corresponding
passenger stored in the storage means when the information specifying the detected passengers matches the information
stored in the storage means;
wherein the program causes a computer to execute these steps.

[Detailed Explanation of the Invention]

[Technical Field]

[0001]

This invention relates to an in-vehicle environment setting device and program that sets the in-vehicle environment, such as
air conditioning temperature, according to the passengers.

[Background Technology]

[0002]

Vehicles that allow for setting air conditioning temperature, seat angle, and seat belt height for each seat have become
widespread. In addition, proposals have been made for allowing individual temperature adjustments of car seats based on the
preferences of the people riding (Patent Document 1).

[Patent Document 1] Japanese Unexamined Patent Application Publication Official Gazette No. 2006-199058 A

[Disclosure of the Invention]

[Problems to be Solved by the Invention]

[0003]

Even in vehicles that allow for setting air conditioning temperature, seat angle, and seat belt height for each seat, preferences
for temperature settings differ among persons. Therefore, when moving to a different seat after a break at a drive-in, the
settings must be adjusted again. This issue also applies when temperature adjustments can be made individually, as in Patent
Document 1.

[Means for Solving the Problems]

[0004]

This invention aims to solve the aforementioned problems by automatically adjusting the in-vehicle environment settings,
such as air conditioning temperature, seat angle, and seat belt height, according to the preferences of the passengers.

This invention is an in-vehicle environment setting device that sets the environment for each seat in the vehicle, comprising:
a detection means for detecting information that specifies the passengers; a setting means for setting in-vehicle environmental
conditions for each seat; a storage means for storing, in association with each other, the information specifying the passengers
detected by the aforementioned detection means and the in-vehicle environmental conditions set by those passengers for each
seat; and a control means for comparing the information specifying the detected passengers with the information stored in the
storage means and controlling the setting means based on the comparison result; wherein the control means controls the
setting means based on the in-vehicle environmental conditions set by the corresponding passenger stored in the storage
means when the information specifying the detected passengers matches the information stored in the storage means.
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In addition, this invention is a program for controlling an in-vehicle environment setting device that sets the environment for
each seat in the vehicle, comprising: a step of detecting information that specifies the passengers using the detection means; a
step of storing, in association with each other, the information specifying the detected passengers and the in-vehicle
environmental conditions set by those passengers for each seat; a step of comparing the information specifying the detected
passengers with the information stored in the storage means; and a step of setting the in-vehicle environment based on the in-
vehicle environmental conditions set by the corresponding passenger stored in the storage means when the information
specifying the detected passengers matches the information stored in the storage means; wherein the program causes a
computer to execute these steps.
[Effects of the Invention]
[0005]
This invention allows for the automatic setting of the in-vehicle environment based on the environmental conditions set by
passengers, by storing information that specifies the passengers and their corresponding vehicle environment conditions for
each seat. When a passenger with stored identifying information boards the vehicle, the in-vehicle environment can be
automatically adjusted based on the stored conditions.
[Best Form to Implement the Invention]
[0006]
The following describes embodiments of this invention.
Fig. 1 is a block diagram showing an example of the in-vehicle environment setting device according to this embodiment.
The vehicle 1 is equipped with an in-vehicle environment setting device 10 that automatically sets conditions such as air
conditioning temperature, seat angle, seat belt height, and audio volume.
The in-vehicle environment setting device 10 includes detection means 11 for identifying the passengers (people who have
boarded).
As detection means 11, examples include load cells installed under each seat to measure the weight of a person sitting in the
seat, cameras embedded in the front pillar, rearview mirror, headrest, etc., to capture images of people's faces or corneas,
thermography to measure body temperature and temperature distribution, body shape sensors integrated into the backrest of
the seat to measure lumbar and shoulder positions (distances), shoulder width, etc., sensors that detect seat indentation, and
fingerprint sensors built into door knobs or seat belt buckle parts, among others. These multiple means of detection identify
information related to the passengers who have boarded the vehicle.
[0007]
It should be noted that weight can vary significantly due to items placed on one's lap or activities such as restroom breaks or
meals, so it is necessary to consider a margin of error of a few kilograms. If there are multiple persons with minor weight
differences, this information will not be used for recognition. In addition, body temperature can change significantly when a
person exits the vehicle for a break; therefore, it is preferable to utilize the area of the temperature distribution rather than the
specific temperature value for recognition and identification.
Moreover, when detecting fingerprints from door knobs or metallic parts of seat belts, the fingerprint may not necessarily
belong to the person sitting in the seat. The following conditions apply:
- If the inner door knob was used to close the door, the person whose fingerprint was collected by the inner sensor will be
considered to have sat in the nearest seat.
- If the door is closed, fingerprints collected from the seat belt buckle will be attributed to the person assigned to that seat
belt.
[0008]
The setting means 12 is designed to set conditions for the in-vehicle environment, such as air conditioning temperature, audio
volume, electric seat angle and height settings, and seat belt height settings.
[0009]
The control means 13 consists of a computer or similar device that controls both the detection means 11 and setting means
12. It also captures the information specifying the identified passengers detected by the detection means 11 and the in-vehicle
environment conditions set by those passengers via the setting means 12, associating these elements and storing them in
storage means 14.
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For example, as shown in Fig. 2, if the information al, a2, a3, a4 ... detected by multiple means (e.g., load cell, camera,
thermography, body shape sensor, fingerprint sensor) identifies a person named A, then A (al, a2, a3, a4 ...) becomes the
specified identification information for person A. This information is linked to the environmental conditions set by A, such as
air conditioning temperature, audio volume, electric seat angle and height, and seat belt height (all, al2, al3, al4...), which
are then stored in storage means 14. Similarly, new persons B, ..., N can also be identified, and their identification
information will be associated with the respective in-vehicle environment conditions they set, all stored in storage means 14.
It should be noted that any conditions not set by the passengers will default to predetermined values.
[0010]
In this way, by associating the passenger identification information with the in-vehicle environment conditions set by the
passengers and storing them, when a person boards the vehicle and the detection means 11 detects the identification
information for that person, the control means 13 compares the detected identification information with the passenger
identification information stored in the storage means 14. For example, if the identification information for person A
matches, it recognizes that the person who boarded is A. At the same time, the control means 13 reads the in-vehicle
environment conditions associated with A and controls the setting means 12 based on these conditions, automatically setting
the in-vehicle environment to conditions corresponding to A without any action required from A.
It should be noted that when the passenger is identified and the in-vehicle environment conditions are automatically set, if the
passenger re-adjusts the automatically set conditions, the data in the storage means will be overwritten with the newly set
conditions to ensure that the latest settings are recorded. In addition, even for the same person, there may be different
conditions for the front and rear seats; therefore, keeping separate in-vehicle environment conditions for each seat allows for
more detailed customization of the in-vehicle environment. Moreover, for elements like air conditioning temperature that can
change with the seasons, it might be appropriate to have different in-vehicle environment conditions for the same passenger
for each season.
[0011]
Next, an example will be explained regarding how to automatically change the in-vehicle environment settings in response to
a seat change when a passenger gets out during a drive for a break and then boards the vehicle again. Figs. 3 to 6 illustrate
this scenario. In a vehicle with four (4) seats as shown in Fig. 3, for instance, if the person who was sitting in the front left
seat swaps places with the person who was in the rear left seat, the air conditioning temperature settings for the front left seat
and the rear left seat will be automatically swapped.
[0012]
Fig. 4 illustrates a case with three (3) passengers. As shown in Fig. 4(a), it is detected that person A is in the front right seat,
person B is in the front left seat, and person C is in the rear left seat, with each person's in-vehicle environment conditions
stored in the storage means. Fig. 4(b) shows that person C, who was in the rear left seat, has moved to the front left seat, and
person B, who was in the front left seat, has moved to the rear left seat. Consequently, the in-vehicle environment for the
front left seat is changed to the settings of person C, while the in-vehicle environment for the rear left seat is adjusted to the
settings of person B. Fig. 4(c) indicates that person C, who was in the rear left seat, has moved to the front left seat, while
person B is no longer present. Accordingly, the in-vehicle environment for the front left seat is changed to the settings of
person C, who was previously in the rear left seat.
[0013]
Fig. 5 shows a case with three (3) passengers, similar to Fig. 4, illustrating scenarios where persons can or cannot be
distinguished. Fig. 5(a) confirms that person A is seated in the front right seat, person B in the front left seat, and person C in
the rear left seat based on the detected passenger identification information, with each person's set in-vehicle environment
conditions stored in the storage means. Fig. 5(b) depicts a scenario where the detection of passenger identification
information recognizes that person C has moved from the rear left seat to the front left seat, but an indistinguishable person D
boards in the rear left seat. Since person C and person D cannot be distinguished, the in-vehicle environment settings remain
unchanged.
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Fig. 5(c) illustrates that person C, who was in the rear left seat, moves to the front left seat, while a distinguishable person E
boards in the rear left seat. Because person C can be identified, the front left seat's in-vehicle environment settings are
changed to those of person C, who was previously in the rear left seat.
[0014]
Fig. 6 similarly shows a case involving three passengers, demonstrating a situation where two persons cannot be
distinguished prior to their movement. Fig. 6(a) indicates that person A is in the front left seat, person D in the front right
seat, and person C in the rear left seat; however, the detected passenger identification information only distinguishes person
A, showing that persons D and C cannot be differentiated. Fig. 6(b) acknowledges that the passenger identification
information detects that person A has moved from the front left seat to the front right seat. However, due to the inability to
distinguish between persons C and D, only the in-vehicle environment settings for the front right seat are changed to those of
person A, while there is no change made for persons C and D.
[Brief description of the figures]
[0015]
[Fig. 1] It is a block diagram showing an example of the in-vehicle environment setting device.
[Fig. 2] It is a diagram showing the association between passenger identification information and in-vehicle environment
conditions.
[Fig. 3] It is a diagram depicting a vehicle with four (4) seats.
[Fig. 4] It is a diagram explaining the movement of people and setting changes in the case of three (3) passengers.
[Fig. 5] It is a diagram illustrating another example of the movement of people and setting changes in the case of three (3)
passengers.
[Fig. 6] It is a diagram illustrating yet another example of the movement of people and setting changes in the case of three (3)
passengers.

[Description of the reference numerals]

[0016]

1 ... vehicle, 10 ... in-vehicle environment setting device, 11 ... detection means, 12 ... setting means, 13 ... control means,
14 ... storage means.
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