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1
METHOD AND DEVICE FOR DETECTING
THE CONDITION OF A DRIVER

FIELD OF THE INVENTION

The field of the invention is a method and device for detect-
ing the condition of a driver.

BACKGROUND INFORMATION

Methods for determining the fatigue of a machine operator
based on an evaluation of the circadian rhythm are known
from U.S. Pat. No. 6,313,749 E1. The circadian rhythm is
determined using time values as input variables.

SUMMARY OF THE INVENTION

The present invention is directed to a method for determin-
ing a variable representing the condition of the driver of a
vehicle, which is determined from another variable represent-
ing the light intensity to which the driver is exposed.

This method is carried out independently of the time. For
this purpose, the light intensity is determined with the aid of
a sensor and, based on the light intensity thus measured, the
condition of a driver is determined.

From medical studies, it is known that light intensity acting
on a human has a notable influence on his/her condition such
as, for example, fatigue and/or the ability to respond.

The time-independent determination according to the
present invention of the variable representing the condition of
a driver based on light intensity results in the advantage that
errors are avoided which, in the case of time value-based
evaluations, may be caused by false time values.

Another advantage results by avoiding effects which are
associated with the geographic position of the vehicle, and
which occur when, for example, the determination of the
condition of the driver is based on Central European correla-
tions between light intensity values and time values.

For example, seasonally dependent time durations of vary-
ing length exist between sunrise and sunset, as a function of
the geographic latitude. In parts of Scandinavia, for example,
this means on the one hand that in December it is completely
dark in the early afternoon (around 4:00 p.m.), while on the
other hand on the summer solstice it is still light even at night
(around midnight).

In addition, when traveling through regions for which the
same time zone is established across multiple degrees of
longitude (for example, the People’s Republic of China),
discrepancies may also occur between the actual condition of
a driver resulting from light intensity and the condition of a
driver ascertained on the basis of a time value.

In both cases, a determination of the condition of a driver
based solely on time values and taking into consideration
correlations between Central European time value and light
intensity value may not be optimal, since they do not account
for the fact that the driver finds him/herself exposed to a light
intensity or darkness which is atypical or unusual for the time
value.

According to one advantageous embodiment of the present
invention, the variable representing the condition of a driver
may be determined directly from another variable represent-
ing the light intensity to which the driver is exposed. Accord-
ing to this embodiment, additional variables may also be
considered in the determination of the condition of a driver.
According to this embodiment, the condition of a driver is
determined taking multiple independent components into
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consideration, whereby the variable representing light inten-
sity may be used for directly determining an independent
component.

Inanother advantageous embodiment of the method, a time
filter (for example, a dead time element) is used in determin-
ing the light intensity. The use of a time filter results according
to the present invention in the advantage that conditions road-
structural (for example, tunnels or avenues) or meteorologi-
cal (for example, brief thunderstorms) in nature, which result
in brief and short-lived intervals of reduced light intensity,
may be considered. The use of a time filter ensures that
short-term changes in light intensity may be weighted less
heavily than longer term changes. For this purpose, it is
conceivable for a time threshold value to be used, and only
after a longer lasting change in light intensity is the condition
of a driver also considered to be changed.

The variable representing the condition of the driver may
be fatigue.

The reason for determining fatigue is the fact that, in par-
ticular, the development of fatigue in humans is influenced
significantly by the light intensity humans are able to per-
ceive.

The light intensity in the form of illuminance may be
measured in lux. Measuring the illuminance in lux ensures
that comparable and physically precisely defined measured
values may be used as a basis for calculating the condition, in
particular, the fatigue, of a driver.

To determine light intensity, in particular illuminance, light
sensors may be used.

In addition to the variable representing the condition of a
driver, other variables also representing the condition of a
driver may advantageously also be used. By considering these
additional variables, it is possible to weight and corroborate
the variable according to the present invention, which is inde-
pendent of the time and based on an evaluation of light inten-
sity.

The specific embodiments for determining additional vari-
ables representing the condition of a driver are described
below.

Advantageously, the lateral guidance behavior, in particu-
lar the steering behavior of the driver, is incorporated in the
determination of the variable representing the condition of a
driver. Also incorporated in the determination of the variable
representing the condition of a driver may be the longitudinal
guidance behavior, in particular the actuation of the pedals by
the driver.

In another embodiment, the ability ofthe driver to maintain
the vehicle within one traffic lane is taken into consideration
when determining the variable representing the condition ofa
driver.

The evaluation of the driving behavior forms part of the
related art and represents a very good opportunity for assess-
ing the condition of a driver.

Advantageously, the activation of the operational controls,
for example, the blinker and/or the power windows by the
driver, is also incorporated in the determination of the vari-
able representing the condition of a driver.

The interaction of the driver with the vehicle via HMI and
infotainment systems, such as an integrated navigation sys-
tem and/or a voice control and/or a voice output, may be
incorporated in the determination of the variable representing
the condition of a driver.

Determination of the condition of a driver while taking into
consideration the analysis of the interaction of the driver with
HMI (human-machine interface) and infotainment systems
also has the advantage of actively determining the condition
of a driver, for example, using reaction times.
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In another advantageous embodiment of the present inven-
tion, an additional variable, which is ascertained via a vehicle
interior camera for driver monitoring, is also taken into con-
sideration in determining the variable representing the con-
dition of a driver.

Finally, another variable, which represents at least one
physiological condition of the driver, may be taken into con-
sideration in determining the variable representing the con-
dition of the driver.

The variable representing a physiological driver condition
which is taken into consideration in determining the
variable(s) representing the condition of a driver is/may be the
body temperature and/or the heart rate of the driver.

Advantageously, sensors are used for determining the
physiological variables, which are mounted in the rear view
mirror and/or in the driver’s seat and/or in the driver’s seat
belt and/or in the steering wheel.

In particular, the data relating to the physiological driver
condition (illness, stress) ascertained with the aid of the afore-
mentioned sensors are suited for more precisely determining
the condition of a driver and to corroborate the condition of a
driver determined according to the present invention.

To determine a variable representing the condition of a
driver of a vehicle, a device may be used with which the
variable representing the light intensity to which the driver is
exposed is determined at least based on one other variable
independently of the time.

Additional embodiments of the present invention are
reflected in the subclaims.

The present invention is explained in the following para-
graph with reference to exemplary embodiments, from which
additional inventive features may arise, but to which the scope
of the present invention is not limited. The embodiments are
represented in the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a representation of the connec-
tion between fatigue and light intensity.

FIG. 2 schematically shows a representation of the detet-
mination of the condition of a driver based on multiple inde-
pendent components.

DETAILED DESCRIPTION

FIG. 1 schematically shows the connection between
fatigue (1) and light intensity (E). Fatigue (i) is plotted on the
y-axis in relation to light intensity (E) in lux on the x-axis.
This shows that fatigue (1) decreases with increasing light
intensity (E). The connection in this case is linear and may be
used for a direct determination of fatigue (1) as aresult of light
intensity (E).

In addition to fatigue (1), other variables representing the
condition (FZ) of a driver may be plotted on the y-axis in
relation to light intensity (E) on the x-axis. The variables
representing the condition of a driver would be plotted as
changeable variables as a function of light intensity (E).

FIG. 2 depicts the determination of the condition of a driver
(FZ) based on multiple independent components. The condi-
tion of a driver is determined primarily by taking into consid-
eration a variable (H) representing the light intensity. Other
variables apart from light intensity may also be considered
and used for determining the condition of a driver.

The other variables which may be considered when deter-
mining the condition (FZ) of a driver may be ascertained
based on: lateral guidance behavior (Q), in particular, the
steering angle behavior, the longitudinal guidance behavior
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(L), in particular the actuation of the pedals, the traffic lane
behavior (FS), the actuation of the operational controls (B),
for example, blinkers and/or power windows, the interaction
with HMI systems (HMI), data ascertained using the vehicle
interior camera (K), and the physiological condition of the
driver (Ph).

The list of reference numerals is as follows:

ufatigue

E light intensity

H a variable representing the light intensity (E)

Q lateral guidance behavior

L longitudinal guidance behavior

FS traffic lane behavior

B actuation of operational controls

HMI human-machine interface

K data ascertained using the vehicle interior camera

Ph physiological condition

FZ condition of a driver

What is claimed is:

1. A method for determining a variable representing a
condition of a driver of a vehicle, the method comprising:

determining, via a processor, the variable independently of

atime using at least one other variable, which represents
a light intensity to which the driver is exposed;
wherein the variable. which represents the light intensity to
which the driver is exposed, is use-able to directly deter-
mine the variable representing the condition of a driver.

2. The method of claim 1, wherein the variable, is deter-
minable using a time filter which includes a dead time ele-
ment.

3. The method of claim 1, wherein the variable represent-
ing the condition of a driver is driver fatigue.

4. The method of claim 1, wherein the light intensity is
measured in the form of illuminance.

5. The method of claim 1, wherein light sensors are used to
determine light intensity.

6. The method of claim 1, wherein the lateral guidance
behavior is incorporated in the determination of the variable
representing the condition of a driver.

7. The method of claim 1, wherein the longitudinal guid-
ance behavior is incorporated in the determination of the
variable representing the condition of a driver.

8. The method of claim 1, wherein the ability of the driver
to maintain the vehicle preferably within one traffic lane is
incorporated in the determination of the variable representing
the condition of a driver.

9. The method of claim 1, wherein the actuation of operat-
ing controls is incorporated in the determination of the vari-
able representing the condition of a driver.

10. The method of claim 1, wherein the interaction of the
driver with the vehicle via HMI systems and infotainment
systems is incorporated in the determination of the variable
representing the condition of a driver.

11. The method of claim 1, wherein another variable,
which is ascertained via a vehicle interior camera for driver
monitoring, is incorporated in the determination of the vari-
able representing the condition of a driver.

12. The method of claim 1, wherein another variable,
which represents at least one physiological condition of the
driver, is incorporated in the determination of the variable
representing the condition of a driver.

13. The method of claim 12, wherein the physiological
variables of the driver includes at least one of a body tem-
perature and a heart rate.

14. The method of claim 12, wherein sensors are used for
determining the physiological variables, these sensors being
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mounted in at least one of a rear view mirror, a the driver’s
seat, a driver’s seat belt and a steering wheel.

15. The method of claim 1, wherein the lateral guidance
behavior, whichincludes the steering behavior of the driver, is
incorporated in the determination of the variable representing
the condition of a driver.

16. The method of claim 1, wherein the longitudinal guid-
ance behavior, which includes the actuation of the pedals by
the driver, is incorporated in the determination of the variable
representing the condition of a driver.

17. The method of claim 1, wherein actuation of operating
controls, including a blinker and/or power windows, by the
driver is incorporated in the determination of the variable
representing the condition of a driver.

18. The method of claim 1, wherein the interaction of the
driver with the vehicle via HMI systems and infotainment
systems, including at least one of an integrated navigation
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system, a voice control and a voice output, is incorporated in
the determination of the variable representing the condition of
a driver.

19. The method of claim 1, wherein the condition of the

driver is the sleepiness of the driver.

20. A device for determining a variable representing a

condition of a driver of a vehicle, comprising:

a determining arrangement to determine, via a processot,
the variable independently of a time, using at least one
other variable, which represents a light intensity to
which the driver is exposed;

wherein the variable. which represents the light intensity to
which the driver is exposed, is use-able to directly deter-
mine the variable representing the condition of a driver.

21. The device of claim 20, wherein the condition of the

driver is the sleepiness of the driver.
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