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(57) Abstract: The invention relates to a method for operat-
ing a motor vehicle (36), comprising at least the steps of: -
determining an individual parameter value (16) of an occu-
pant of the motor vehicle (36), the individual parameter
value (16) being indicative of at least one individual mental
condition of the occupant, - determining a vehicle position
(18) simultaneously to the individual parameter value (16), -
generating an individual data set (14) comprising at least the
individual parameter value (16) and the vehicle position
(18), - determining at least one deviation value (22) between
the individual data set (14) and a reference data set (20),-
generating a navigation route (40) of the motor vehicle (36)
on the basis of the deviation value (22).
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A method for operating a motor vehicle, determination device and
motor vehicle with a determination device

DESCRIPTION:

The invehtion relates to a method of the kind specified in claim 1 for operat-
ing a motor vehicle. Furthermore, the invention relates to a determination
device and to a motor vehicle with a determination device.

A method for operating a motor vehicle is disclosed in DE 10 2012 012 667

A1. In this connection a driver condition is monitored. Therefore a lane de-
parture of the driver is determined and compared with map data of a naviga-
tion system. By warning the driver as soon as the vehicle departs from the
lane unintentionally, the traffic safety can be increased.

Document JP 2004114931 A shows a method for detecting a viewing direc-
tion of a driver. A so-called “risk map data” indicates the extent of a risk ac-
cording to the viewing direction of the driver.

It is the object of the present invention to provide a method for operating a
motor vehicle by means of which traffic safety can be increased.

This object is solved by a method for operating'a motor vehicle having the
features of claim 1 as well as by a determination device and a motor vehicle
with a determination device. Advantageous embodiments of the invention are
specified in the dependent claims. | '

The method according to the invention for operating a motor vehicle com-

_prises at least the steps of:

— determining an individual parameter value of an occupant of the
motor vehicle, the individual parameter value being indicative of
at least one individual mental condition of the occupant,

- detérmining a vehicle position simultaneously to the individual
parameter value, ‘
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— generating an individual data set comprising at least the individ-
ual parameter value and the vehicle position,

— determining at least one deviation value between the individual |
data set and a reference data set, and '

- generating a navigation route of the motor vehicle on the basis
of the deviation value.

The individual parameter which is determined by an appropriate determina-
tion device, may correspond to e.g. a voice volume or a heartbeat frequency
of the occupant of the motor vehicle. Thus, the determination device com-
prises appropriate sensors in order to evaluate the individual parameter val-
ue being representative for an individual mental condition of the occupant,
e.g. the driver. By means of the determination device, e.g. an individual men-
tal condition ‘angriness’ or ‘enthusiasm’ of the occupant can be determined
by measuring the individual parameter value (e.g. the heartbeat frequency or
the voice volume). The vehicle position is determined simultaneously to the
individual parameter value which allows for allocating the individual parame-
ter value to a certain vehicle position. The vehicle position may be derived

- from an internal navigation system and the vehicle position may correspond

to a position, in which the occupant of the motor vehicle has a certain indi-
vidual mental condition which deviates from his normal mental condition
(‘equilibritjm’). Thus, the vehicle position may correspond to e.g. a position in
front of a railway crossing gate at which road users usually have to wait par-
ticularly long. At this vehicle position, the occupant of the motor vehicle has
e.g. the individual mental conditioh ‘angriness’ due to the long waiting time.
The determination device generates the individual data set comprising the
individual parameter value and the vehicle position. In the individual data set

the vehicle position is allocated to the individual parameter value. The deter-

mination device then determines a deviation value between the individual
data set and the reference data set. The reference data set comprises at
least one reference parameter value being indicative of at least one default
mental condition. The default mental condition corresponds to an average
mental condition, e.g. to an average mental condition of a plurality of drivers
or occupants of a plurality of motor vehicles at a default position. The refer-
ence data set also comprises this default position. The default position corre-
sponds to the vehicle position or to a location close to the vehicle position.
The default position may correspond e.g. to an area within 10 m? up to 50 m?
in order to allow an at least substantial overlap between the vehicle position
and the default position. In the reference data set, the default mental condi-
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tion is allocated to the default position. Thus, by comparing the individual da-
ta set and the reference data set, the deviation value is determined as a de-
viation between the individual mental condition and the default mental condi-
tion at the same location or at least close to the location (to the vehicle posi-
tion). In other words, by determining the deviation value the determination
device can evaluate, whether the individual mental condition of the occupant
(e.g. the driver) deviates extraordinarily from the default mental condition (of
the reference data set). In dependency on the deviation value the determina-
“tion device then generates a navigation route of the motor vehicle. The navi- |
gation route may deviate from an original navigation suggestion, wherein the
original navigation suggestion corresponds to a previously chosen driving
route of the occupant of the motor vehicle. Thus, the navigation route corre-
sponds to an alternative to the original navigation suggestion, wherein the
navigation route redirects the occupant of the motor vehicle in such a man-
ner, that traffic situations which would lead to e.g. increased ‘angriness’ of
the occupant are avoided. Thus, e.g. a railway crossing gate is avoided, even
if the alternative navigation route is more time consuming or longer than the
previously chosen driving route. The alternative navigation route is provided
for the occupant as an alternative to the original navigation suggestion. The
occupant can then choose between the navigation route and the original nav-
igation suggestion. Furthermore, it is also possible to automatically adjust the
original navigation suggestion (to adjust the origihally chosen route) and to
set the navigation route instead. When driving on the alternative navigation
route, the individual mental condition of the occupant is normalized (e.g. the
‘angriness’ of the occupant is reduced and the occupant is calmed down),
and as a consequence of calming down, the o'ccup‘ant is less distracted from
the traffic. Thus, the traffic safety is increased by normalizing certain individ-
ual mental conditions, such as increased ‘angriness’ or ‘fear’ or ‘énthusiasm’,
to name but a few kinds of individual mental conditions which may distract
the occupant from the traffic.

An advantageous embodiment of the invention provides the step of interact-
ing with the occupant of the motor vehicle if the deviation value reaches a

~ predetermined threshold value.

The threshold value can e.g. correspond to a certain heartbeat frequency
threshold for a voice volume threshold, to name but a few kinds of predeter-
mined threshold values. It is clear, that also a plurality of individual parameter
values can be considered in order to evaluate the deviation (deviation value)

-3
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between the individual data set and the reference data set. As soon as the
deviation value reaches or even exceeds the predetermined threshold value,
the determination device interacts with the occupant of the motor vehicle in
such a manner, that the determination device e.g. warns the occupant or
gives recommendations for reacting upon a certain traffic situation. The in-
teraction can also be based on e.g. praising the occupant for good driving or
confirming a certain reaction of the occupant upon a certain traffic situation.
This kinds. of interacting with the occupant influences the individual mental
condition of the occupant and thus increases the traffic safety.

A further advantageous embodiment of the invention provides the step of
transmitting signals to other road users if the deviation value reaches the

" predetermined threshold value.

In other words, the other road users are warned, if the occupant of the motor
vehicle is distracted from the traffic due to his individual mental condition.
The transmitted signals can correspond to. e.g. warning signals which are
provided to the other road users as soon as they reach a certain distance to
the motor vehicle. This increases the traffic safety in a particularly efficient
manner, since the other road users, e.g. cars which are driving next to the
motor vehicle are warned particularly early.

In a further advantageous embodiment of the invention an individual mental
‘map is determined, wherein the individual mental map comprises the individ-
ual data set, at least another individual parameter'value and at least another
simultaneously determined vehicle position. ’

The another individual parameter value and the another vehicle position ap-
ply to the same point in time. Thus, a plurality of individualvparam_éter values
and appertaining vehicle positions of the motor vehicle may be determined in
order to generate the individual mental map. The individual mental map both
comprises different individual parameters (for different kinds of mental condi-
tions such as “angriness”, “enthusiasm”,' “sadness”, to name but a few) and
appertaining different individual parameter values as well as different vehicle
positions which may be evenly distributed on a driving route of the motor ve-
hicle or which may be selectively allocated to certain points in the Iandscépe.

~ This certain points may correspond to certain undesirable locations, such as

the aforementioned railway crossing gate or - to name merely a further ex-
ample for many points of that kind - a viaduct, since driving on a viaduct may

4
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cause ‘fear’ as the individual mental condition. Furthermore, different times of
day are considered by the individual mental map. This means, that about
noon a different individual mental condition of the occupant can be present at
the same vehicle position than at midnight. Thus, the time of day influences
the generation of the navigation route. Considering the time of day increases .
the traffic safety, since this allows for an appropriate reaction on .\time-
dependent individual mental conditions when generating the navigation
route.

A further advantageous embodiment of the invention provides the step of
determining an updated reference data set by means of the individual mental
map and the reference data set.

The reference data set corresponds to a global mental map which is com-
pared with the individual mental map. Determining the updated reference
data set, which corresponds to an updated global mental map, is especially
helpful if e.g. a new structure was built, wherein this structure may influence
the individual mental condition of the occupant. For example, if a new viaduct
was raised, driving on this viaduct may lead to a different individual mental
condition, namely e.g. ‘fear’ than driving along a normal road (which would
not influence the individual mental condition significantly). Thus, by means of
the updated reference data set the individual mental condition (individual
mood) when driving on the viaduct can be considered for future determina-
tions of the deviation value and thus for the generation of the navigation
route. If the individual mental condition corresponds to ‘fear’, the viaduct can
be avoided in the future when the navigation route is generated.

A further advantageous embodiment of the invention provides the step of
transmitting the updated reference data set to other road users.

The updated reference data set is then used as ‘new’ reference data set
which provides for an updated default mental condition (updated average
mental condition) in dependency on the individual mental conditions which
occur due to e.g. new ‘changes’ such as a recently constructed viaduct. This
increases the traffic safe significantly, since the other road users also benefit
from the updated reference data set.
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A further advéntageous embodiment of the invention provides the step of
determining a pulse frequency, a breath frequency, a change of skin temper-
ature and/or an eye movement as the individual parameter value.

Using different kinds of individual parameter values such as e.g. the breath
frequency or the change of skin temperature to name but a few, allows for an
especially accurate determination of the individual mental condition. This al-
lows for an appropriate reaction upon this individual mental condition and
thus increases the traffic safety.

The invention further relates to a determination device which is capable of
executing a method according to the invention or an advantageous embodi-
ment of the method according to the invention.

This determination device comprises appropriate sensors for detecting the
individual mental condition of the occupant. By means of the determination
device the individual mental condition can be influenced in a particularly ap-
propriate manner. The determination device increases the traffic safety paré
ticularly for driving rookies.

The invention also relates to a motor vehicie with such a determination de-
vice. Such a motor vehicle can be operated in an especially safe manner,
wherein the traffic safety can be increased significantly..

Advantageous embodiments of the method according to the present inven-
tion are to be regarded as advantageous embodiments of the determination
-device and as advantageous embodiments of the motor vehicle according to
the present invention _énd vice versa.

Further advantages, features and details of the invention derive from the fol-
lowing description of preferred embodiments as well as from the drawings.
The features and feature combinations previously mentioned in the descrip- -
tion as well as the features and feature combinations - mentioned in the follow-
ing description of the figure and/or shown in the figure alone can be em-
ployed not only in the respective indicated combination but also in any other

" combination or taken alone without leaving the scope of the invention.

The only figure shows a schematic top view of a motor vehicle with a deter-
mination device according to the invention.

6
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The figure shows a schematic top view of a motor vehicle 36 comprising a
determination device 10. The determination device 10 is capable of determin-
ing an individual parameter value 16 of an occupant of the motor vehicle 36,
wherein the occupant of the motor vehicle 36 is not shown at present. The
individual parameter value 16 is indicative of at least one individual mental
condition of the occupant. The individual mental condition may correspond to
‘angriness’, ‘fear’ or ‘enthusiasm’ to name but a few kinds of mental condi-
tions. The individual mental condition can also be a combination of mental
conditions which. Furthermore, the individual mental condition may be based
on occupant conditions like ‘daydreaming’, ‘health condition’ or ‘drunk driv-

ing’.

By means of the individual parameter value 16 the determination device 10
determines, which kind of individual mental condition of the occupant is ex-
istent. A pulse frequency (heartbeat frequency), a breath frequency, a
change of skin temperature and additionally or alternatively an eye move-
ment, to name but a few, can be determined as the individual parameter val-
ue 16. The determination device 10 is also capable of determining a vehicle
position 18 simultaneously to the individual parameter value 16. In other
words, both the vehicle position 18 and the individual parameter value 16 are
related to the same point in time. This means, that a current location (vehicle
position 18) is allocated to a current mood (individual mental condition of the
occupant), wherein the determination device 10 is also capable of generating
an individual data set 14 comprising at least the individual parameter value
16 and the vehicle position 18.

Furthermore, the determination device 10 is capable of determining an indi-
vidual mental map 12 comprising the individual data set 14 as well as at least
another individual parameter value 24 and at least another simultaneously
determined vehicle position 26. ' '

The determination device 10 is also capable of determining at least one de-
viation value 22 between the individual data set 14 and a reference data set
20. The reference data set 20 comprises at least one reference parameter
value being indicative of at least one default mental condition and the refer-
ence data set comprises at least one default position, wherein the default
position corresponds to the vehicle position. Alternatively, the default position.
corresponds to a position which is close to the vehicle position 18, e.g. to a

7
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position which is between one meter and twenty meters away from the vehi-
cle position. Alternatively, the default position can also correspond to an area
within 10 m? up to e.g. 50 m? in order to allow an at least substantial overlap
between the vehicle position 18 and the default position. The determination
device 10.is also capable of generating a navigation route 40 of the motor
vehicle 36 on the basis of the deviation value 22. Thus, in addition to an orig-
inal navigation suggestion 38, the navigation route 40 may be provided for
the occupant of the motor vehicle 36. When the motor vehicle 36 is moved

‘according to the navigation route 40 instead of its movement on the original

navigation suggestion 38, the individual mental condition of the occupant
may be influenced in such a manner, that the deviation value 22 between the
individual data set 14 and the reference data set 20 is decreased. In other
words, the individual mental condition of the occupant influenced until it
reaches a default mental condition. For example, if the occupant is angry
about something and thus has the individual mental condition ‘angriness’, by
choosing the navigation route 40 which has a relaxing effect upon the mood
(the individual mental condition), the occupant is calmed down and thus the
traffic safety is increased. The navigation route 40 is generated by means of

. the determination device 10 in order to provide an alternative route of the

motor vehicle 36 (as an alternative for the original navigation suggestion 38).

- Using the navigation route 40 is individually safer for the occupant (and other
- traffic users) than driving according to the original navigation suggestion 38,

since the navigation route 40 is generated in order to calm down the occu-
pant.

The determination device 10 is also capable of interacting with the occupant
of the motor vehicle 36 if the deviation value 22 reaches a predetermined
threshold value. The predetermined threshold value may correspond to e.g. a
pulse frequency threshold, a breath frequency threshold, a change of skin
tempe'rature threshold and additionally or alternatively an eye movement
threshold, which is compared with the individual parameter value 16 by
means of the determination device 10.

When interacting with the occupant, the determination device 10 emits e.g.
voice signals or light signals which influence the individual mental condition
of the occupant. In doing so, the determination device 10 uses respective
outpUt devices such as a loud speaker in order to praise the occupant (the
driver) or in order to give recommendations of how to behave in certain traffic
situations. |
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The determination device 10 is also capable of transmitting signals 30 to oth-
‘er road users 32. This is especially useful, if the deviation value 22 reaches
the predetermined threshold value. The transmission of signals 30 can be
bidirectional, since the other road users 32 uses a road user determination
-device 34, which is constructed in the same way as the determination device
10. ‘ ‘

The determination device 10 is also capable of determining an updated ref-
erence data set 28 by means of the individual mental map 12 and the refer-
“ence data set 20, wherein the updated reference data set 28 is transmitted to

the other road user 32 by means of the determination device 10.
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CLAIMS:

1. A method for operating a motor vehicle (36), comprising at least the
steps of:

* determining an individual parameter value (16) of an occupant

of the motor vehicle (36), the individual parameter value (16)
being indicative of at least one individual mental condition of
the occupant,

determining a vehicle position (18) simultaneously to the indi-
vidual parameter value (16),

generating an individual data set (14) comprising at least the
individual parameter value (16) and the vehicle position (18),
determining at least one deviation value (22) between the indi-
vidual data set (14) and a reference data set (20),

generating a navigation route (40) of the motor vehicle (36) on

~ the basis of the deviation value (22).

2. The method according to claim 1,
characterized by the step of
interacting with the occupant of the motor vehicle (36) if the deviation
value (22) reaches a predetermined threshold value.

3. The method according to claim 2,
characterized by the step of :
transmitting signals (30) to other road users (32) if the deviation value
(22) reaches the predetermined threshold value.

4. The method according to any one of the preceding claims,
- characterized by the step of -
determining an individual mental map (12) comprising the individual
data set (14), at least another individual parameter value (24) and at
least another simultaneously determined vehicle position (26).

5. The method according to any one of the preceding claims,
characterized by the step of
determining an updated reference data set (28) by means of the indi- |
vidual mental map (12) and the reference data set (20).

6. The method according to claim 5,

10
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characterized by the step of
transmitting the updated reference data set (28) to other road users
(32).

7. The method according to any one of the preceding claims,
characterized by the step of
determining a pulse frequency, a breath frequency, a change of skin
temperature and/or an eye movement as the individual parameter val-
ue (16).

8. A determination device (10) which is capable of executing a method
according to any one of claims 1 to 7.

9. A motor vehicle (36) with a determination device (10) according to
claim 8.

11
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