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Description

FIELD OF THE INVENTION

[0001] The invention relates to a method according to
the preamble of claim 1 and to a system according to the
preamble of claim 7.

BACKGROUND OF THE INVENTION

[0002] Automobile safety consistently remains a cause
for concern amongst automobile manufacturers and con-
sumers. Although modem cars contain numerous ad-
vances designed to increase occupant safety, the driver’s
actions are often the ultimate arbiter of whether a car
accident results in injury to the occupants. In order to
address this issue, manufacturers have recently begun
to include accident prevention systems in their car de-
signs in an attempt to mitigate driver error and prevent
the occurrence of accidents, rather than relying on post-
accident safety measures. Accident prevention systems
range in functionality from merely warning drivers of an
imminent accident, to taking control of the vehicle to ac-
tively prevent or mitigate the accident.
[0003] Accident prevention systems, however, have
inherent problems which have prevented their wide-
spread adoption. Accident prevention systems by nature
interfere with the driver’s control of a car. As such, the
driver’s interpretation of the circumstances surrounding
the vehicle is replaced or altered by the car’s own inter-
pretation of the same events. Existing accident preven-
tion systems, however, have access to far less informa-
tion than a competent driver. As a result, existing accident
prevention systems are prone to providing warnings of
accidents that a driver knows will not occur.
[0004] More frequently, the lack of information about
the car’s circumstances causes an accident prevention
system to provide a warning of a dangerous driving sit-
uation of which the driver is already aware. Existing ac-
cident prevention systems have no way of knowing what
the driver knows about the car’s circumstances. In many
cases, a driver does not need to be warned about a pos-
sibly dangerous driving situation they have already rec-
ognized may occur. As a result, existing accident pre-
vention systems provide more warnings than are neces-
sary, and thus are annoying to drivers. As a result, many
car owners with such systems may ignore or disable en-
tirely the accident prevention systems, thereby nullifying
their effectiveness.
[0005] US 2004/239 509 A1 discloses a method ac-
cording to the preamble of claim 1 and a system accord-
ing to the preamble of claim 7.

SUMMARY OF THE INVENTION

[0006] Accordingly, it is an object of the present inven-
tion to provide a driver’s level of driving experience to
adjust the behavior of an accident prevention system. If

a driver is determined to have a high level of driving ex-
perience, the accident prevention systeme should dis-
play fewer alerts and take a less active role in driving
correction. Correspondingly, if a driver is determined to
have a low level of driving experience, the accident pre-
vention system should display more alerts and take a
more active role in driving correction.
[0007] This object is achieved by the method of claim
1 and by the system of claim 7.
[0008] Further advantageous embodiments of the in-
vention are specified in the dependent claims.
[0009] The method and system according to the inven-
tion form part of a predictive human machine interface
for accident prevention. This human machine interface
comprises an accident prevention system and an eye
gaze detection system. Together, the accident preven-
tion system and eye gaze detection system allow for com-
plex determinations of proper responses to dangerous
driving situations. The eye gaze detection system pro-
vides eye gaze vector information indicating a determi-
nation of the location of the driver’s gaze to the accident
prevention system. From the eye gaze vector informa-
tion, the accident prevention system can determine the
driver’s knowledge of current driving circumstances. The
accident prevention system can then provide the appro-
priate response (e.g., in the form of an alert or warning)
to the potential vehicle accident based on the car’s cir-
cumstances and the previously determined driver’s
knowledge of the vehicle’s circumstances. The determi-
nation of a driver’s knowledge of vehicle circumstances
can e.g. further be based on whether the location of a
nearby object is within a field of view of the eye gaze
vector, wherein the vehicle accident risk is determined
based on the location of the nearby object.
[0010] If the risk posed by the vehicle’s current circum-
stances of the car are low, and the driver is determined
to be aware of those risks, then the accident prevention
system may take little to no action. As the risk of the
accident increases, the accident prevention system may
provide an alert which varies in type depending upon the
risk. The type of alert also depends on the driver’s aware-
ness of the vehicle’s circumstances. In cases where the
driver is determined to have no knowledge of the cars
circumstances and there is a high risk of accident, the
type of alert chosen has an audio and/or visual compo-
nent tailored to inform the user of the vehicle accident
risk in order to prevent the accident. Additionally, in some
embodiments the accident prevention system may also
take active control of the car to prevent an accident, par-
ticularly in the case immediately above where the risk of
accident is highest and it is determined the driver is un-
aware of the risk. In particular, a car control function can
be activated based on the driver’s knowledge of vehicle
circumstances and the vehicle accident risk, wherein the
car control function can be at least one of a vehicle break-
ing function, a steering wheel function or an infotainment
control function.
[0011] The accident prevention system may comprise
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car environment sensors configured to detect particular
nearby objects (e.g. a vehicle, a fixed object or a lane
demarcation) in order to detect dangerous driving situa-
tions. The car environment sensors may comprise prox-
imity sensors to determine whether the car has another
car immediately in front of it. The accident prevention
system then warns or takes action to the car from causing
a rear-end collision with the car in front it. The proximity
sensors may be used to warn or adjust the car’s direction
of travel in order to keep the car in the current lane. The
proximity sensors may detect cars in nearby lanes and
indicate whether it is safe for the car to turn or change
lanes.
[0012] The accident prevention system is supplement-
ed with a driver experience module. The driver experi-
ence module is configured to collect driver experience
information, and to use that information to determine a
driver’s level of driving experience.
[0013] An advantage of one embodiment of the present
invention is that it incorporates the driver’s knowledge of
a vehicle’s current circumstances in determining what
kind of accident prevention response to provide. This re-
sults in better tailored alerts that will be more effective in
reducing the frequency and severity of car accidents. Ad-
ditionally, better tailored alerts will likely cause drivers to
find the alerts helpful rather than annoying. Consequent-
ly, drivers will be less inclined to deactivate accident pre-
vention systems, increasing their adoption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Figures 1-3 describe one embodiment of an eye
gaze detection system that provides a determination
of where the driver is looking to the accident preven-
tion system.

Figure 4 illustrates a system configuration of a crash
mitigation braking system (CMBS) in accordance
with one embodiment.

Figure 5 illustrates an example of the operation of a
collision mitigation braking system in accordance
with one embodiment.

Figure 6 is a flowchart of existing crash mitigation
braking systems where eye gaze technology is not
used.

Figure 7 is a flowchart of a crash mitigation braking
system operating in conjunction with an eye gaze
detection system in accordance with one embodi-
ment.

Figure 8 illustrates a vehicle layout and circuit for a
predictive HMI using a lane keeping assist system
(LKAS) in accordance with one embodiment.

Figure 9 is a flowchart of existing lane keeping assist
systems where eye gaze technology is not used.

Figure 10 is a flowchart of a lane keeping assist sys-
tem operating in conjunction with an eye gaze de-
tection system in accordance with one embodiment.

Figure 11 illustrates a vehicle layout and circuit for
a predictive HMI using a blind spot indication (BSI)
system in accordance with one embodiment.

Figure 12 illustrates an example of the operation of
existing blind spot indication systems in accordance
with one embodiment.

Figures 13-14 are flowcharts of existing blind spot
indication systems.

Figures 15-20 are flowcharts of a blind spot indica-
tion system operating in conjunction with an eye
gaze detection system in accordance with one em-
bodiment.

Figure 21 summarizes various types of alerts that
can be used in a blind spot indication system oper-
ating in conjunction with an eye gaze detection sys-
tem in accordance with one embodiment.

Figure 22 illustrates a fingerprint reader system in-
corporated into an engine start/stop button in accord-
ance with one embodiment.

Figure 23 is a flowchart of the operation of a driver
experience system determining a driver experience
level using eye gaze vector information in accord-
ance with one embodiment.

Figure 24 illustrates an example of additional factors
that can be considered in determining the experience
level of a driver in accordance with one embodiment.

Figure 25 is a flowchart of an example of using an
experience level of a driver to determine whether
helpful information is displayed to the driver in ac-
cordance with one embodiment.

Figure 26 is a flowchart of an example of using an
experience level of a driver to determine whether
certain information is displayed to the driver in ac-
cordance with one embodiment.

[0015] The figures depict various embodiments for pur-
poses of illustration only. One skilled in the art will readily
recognize from the following discussion that alternative
embodiments of the structures and methods illustrated
herein may be employed without departing from the prin-
ciples described herein.
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DETAILED DESCRIPTION

[0016] A feature of one embodiment is a predictive hu-
man machine interface (HMI) for accident prevention.
This human machine interface comprises an accident
prevention system and an eye gaze detection system.
Together, the accident prevention system and eye gaze
detection system allow for complex determinations of
proper responses to dangerous driving situations.

EYE GAZE DETECTION SYSTEM

[0017] Figures 1-3 describe one embodiment of an eye
gaze detection system that provides a determination of
where the driver is looking to the accident prevention
system. Figure 1 illustrates the eye gaze detection sys-
tem in accordance with one embodiment. The eye gaze
detection system comprises an eye tracking computation
unit (or eye tracking electronic control unit (ECU)) 110,
infrared (IR) illuminators 120, and a camera 120. All of
these elements are electrically coupled together. The eye
tracking ECU 110 is configured to control the IR illumi-
nators and camera 120 in order to capture eye gaze data.
The eye tracking ECU 110 is additionally configured to
perform calculation on eye gaze data received from the
camera 120 in order to determine an eye gaze vector
indicating the location of the driver’s gaze. The eye gaze
vector may be communicated to other parts of the vehicle,
notably the accident prevention system, over a vehicle
CAN bus 130.
[0018] US patent 7,206,435, describes a system and
method for eye gaze detection. An eye gaze detection
system can be constructed in a number of different man-
ners, and this patent provides one example of how such
a system could be constructed. In some embodiments,
the eye tracking ECU 110 is additionally configured to
correlate the eye gaze vector to interior vehicle locations
(e.g., that the driver is looking at the passenger, or in the
rear view mirror). In one embodiment, the eye tracking
ECU 110 is constructed using a processor having storage
and/or memory capable of storing computer program in-
structions that when executed by a processor perform
various functions described herein. In some embodi-
ments, the eye tracking ECU 110 is part of a vehicle’s
electronic control unit (ECU). The "Smart Eye Pro 5.0"
white paper, which is incorporated by reference herein
in its entirety, also describes a device for eye gaze de-
tection which may be used in accordance with another
embodiment of the invention.
[0019] The IR illuminators and camera 120 are used
to create and receive (respectively) eye gaze data, and
to provide the eye gaze data to the eye tracking ECU. In
the example embodiment of FIG. 1, they IR illuminators
and camera 120 are attached together, however in other
embodiments they may be separate. In one embodiment,
the camera 120 is configured to operate in the IR elec-
tromagnetic frequency range. In some embodiments;
more than one such camera is used. The eye tracking

ECU 110 uses the eye gaze data to determine the eye
gaze vector. In some embodiment the camera of the eye
gaze detection system can see through various types of
eyewear in various lighting conditions in order to clearly
track the eye position of the driver. In some embodiments
other types of systems are used to detect the direction
that the driver is using and non-infra-red light can be
used, for example.
[0020] Figure 2 illustrates an example of the eye gaze
detection system in operation in a vehicle in accordance
with one embodiment. In one embodiment, the IR illumi-
nators and camera(s) 120 are positioned on the dash-
board, steering column, and/or steering wheel, although
it is envisioned that other positions can also be used.
Figure 2 illustrates the camera sightline and a sample
eye gaze vector for a particular embodiment.
[0021] Figure 3 illustrates an example of how eye gaze
technology functions in accordance with one embodi-
ment. In one embodiment, two concentric circles 310a
and 310b are used to calculate the eye center point and
the starting plane for the gaze vector.

ACCIDENT PREVENTION SYSTEM IN CONJUNC-
TION WITH EYE GAZE DETECTION

[0022] The accident prevention system of the predic-
tive human machine interface uses eye gaze vector in-
formation from the eye gaze detection system to increase
the complexity of its decision making process. Eye gaze
vector information allows the accident prevention system
to tailor its response, in the forms of alerts or active car
control, based in part on a determination of whether the
driver is aware of dangerous driving circumstances. The
accident prevention system comprises different kinds of
proximity sensors (e.g., radar located at different parts
of the vehicles) that detect a vehicle’s surrounding cir-
cumstances and provide the baseline information that is
used in conjunction with the driver’s eye gaze vector to
determine whether or not to issue alerts or activate car
control functions. A vehicle including the accident pre-
vention system and the eye gaze detection system is
referred to below as an "enhanced vehicle."
[0023] The accident prevention system can issue dif-
ferent kinds of alerts, and activate different car control
functions depending upon the types of dangerous driving
circumstances the accident prevention system is config-
ured to respond to. Examples of dangerous vehicle cir-
cumstances will be described below to illustrate various
embodiments and features of the accident prevention
system. Each type of vehicle circumstance (or vehicle
accident risk) may make use of different kinds of proximity
sensors to provide the accident prevention system data
which it uses as the baseline for determining what kind
of response to provide. Examples of dangerous vehicle
circumstances include front crash accidents, lane
change accidents and lane keeping accidents. These ex-
amples are merely illustrative, however, and the predic-
tive HMI described herein can be configured to respond
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to other dangerous circumstances as well without devi-
ating from the principles described herein.

CRASH MITIGATION BRAKING SYSTEM

[0024] In one embodiment, the accident prevention
system comprises a crash mitigation braking system
(CMBS). Current CMBSs sound an alert and in some
instances brake the vehicle depending upon the distance
between the driver’s vehicle and a vehicle in front of the
driver’s vehicle as well as the speed difference between
the two vehicles. In the exemplary embodiments, the
CMBS uses eye gaze vector information in order to min-
imize alerts when the driver is paying attention to the road
in order to prevent unnecessary alerts from being issued.
[0025] Figure 4 illustrates a system configuration of a
crash mitigation braking system (CMBS) in accordance
with one embodiment. The CMBS includes a radar device
420 and an electronic pretensioner (not shown). In one
embodiment, the radar device 420 is a millimeter-wave
radar. In the embodiment illustrated in figure 4, the radar
device 420 is positioned in front of the vehicle, though
the radar may also be placed elsewhere on the vehicle.
The enhanced vehicle additionally includes a CMBS
computing device (or "ACC/CMBS ECU") 410 that in-
cludes a processor and storage and/or memory capable
of storing computer program instructions that when ex-
ecuted by a processor perform various functions de-
scribed herein. The ACC/CMBS ECU 410 may be incor-
porated into an electronic control unit (ECU) of the vehi-
cle. The radar device 420 is electrically connected to the
ACC/CMBS ECU 410 and communicates external vehi-
cle position and velocity information to the ACC/CMBS
ECU.
[0026] Figure 5 illustrates an example of the operation
of a collision mitigation braking system in accordance
with one embodiment. As shown in Figure 5, in one em-
bodiment, the radar 420 detects vehicles ahead of the
enhanced vehicle and provides the information to the
ACC/CMBS ECU 410. The ACC/CMBS ECU, as part of
the CMBS and accident prevention systems, provides an
audio and/or visual warning to the driver if a risk of a
collision is detected. If the two vehicles continue to con-
verge the CMBS can apply light braking to the enhanced
vehicle and increases the seatbelt tension slightly using
the electronic pretensioner to provide a tactile warning
to the driver. If the vehicles get even closer together, e.g.,
to the point where a collision is unavoidable or nearly
unavoidable if no action were to be taken by the driver,
then the CMBS can activate strong braking to the en-
hanced vehicle and securely tighten the seatbelt using
the electronic pretensioner in order to mitigate injury
caused by impact.
[0027] Figure 6 is a flowchart of existing crash mitiga-
tion braking systems where eye gaze technology is not
used. Existing systems detect whether a target vehicle
is in front of the driver’s vehicle 605 and determine the
relative velocity of the target vehicle 610 relative to the

driver’s vehicle. If the target vehicle is moving faster 615,
then no alert is given 625. If the target vehicle is moving
slower, but within ten miles per hour (mph) (for example)
of the driver’s vehicle 620 then no alert is given 625. If
the target vehicle is moving more than ten mph slower
than the driver’s vehicle 630 then existing systems de-
termine the distance to the target vehicle 635 and gen-
erate an alert 645 if the distance is below an alert thresh-
old 640. Otherwise 645, no alert provided 625. The alert
threshold may vary depending upon the speed of the
driver’s vehicle or the difference in speed between the
two vehicles.
[0028] Any alert provided by a system such as the one
described in Figure 6 is independent of the driver’s knowl-
edge of the circumstances. Here, the circumstances are
the relative positions and velocities of the driver’s car and
a target vehicle in front of the driver’s car. Even if the
driver is well aware of the target vehicle, the warning will
be provided regardless. This may be annoying to the driv-
er, for example, if the driver is accelerating in order to
safely change lanes. In this example, the driver may be
aware that he is getting closer (possibly dangerous close)
to the target vehicle, but with the intent of changing lanes
more safely. In this example, unnecessary warnings may
hinder the driver’s ability to safely perform the lane
change. Based on experiences such as this, the driver
would be included to ignore the warning messages, or
to disable the warning system entirely, thereby negating
their effectiveness.
[0029] Figure 7 is a flowchart of a crash mitigation brak-
ing system operating in conjunction with an eye gaze
detection system in accordance with one embodiment.
The CMBS in the enhanced vehicle detects whether a
target vehicle is in front of the enhanced vehicle 705 and
determines the relative velocity of the target vehicle 710
relative to the enhanced vehicle. If the target vehicle is
moving faster 715 then no alert 725 is given. If the target
vehicle is moving slower 720, but with ten miles per hour
(mph) (for example) of the enhanced vehicle then no alert
is given 725. If the target vehicle is moving more than
ten mph slower than the enhanced vehicle 730 then the
CMBS communicates with the eye gaze detection sys-
tem to obtain a determination as to where the driver is
looking 735. If the driver is not looking forward at the road
740 then the CMBS increases the alert threshold dis-
tance value (so that an alert will occur when a target
vehicle is farther away). On the other hand, if the driver
is looking at the road 745 then the CMBS maintains un-
altered or decreases the alert threshold distance value.
Then the CMBS ECU system determines the distance to
the target vehicle 750 and generates an alert 765 if the
distance is below the alert threshold 755. Otherwise 760,
no alert is provided 725.
[0030] By incorporating the eye gaze detection system
into the CMBS of the accident prevention system, alerts
may be tailored to the driver’s knowledge of the driving
circumstances. Again consider the example above of a
driver accelerating to change lanes. In this case, if the

7 8 



EP 2 513 882 B1

6

5

10

15

20

25

30

35

40

45

50

55

driver is checking how close he is to the vehicle in front
of him while accelerating to change lanes, no alert is pro-
vided. By limiting the threshold at which an alert is given
based on the driver’s awareness, less alerts in total are
provided, increasing the efficacy of each alert and en-
couraging the driver to think of the accident prevention
system as a valuable tool rather than an annoyance.

LANE KEEPING ASSIST SYSTEM

[0031] In one embodiment, the accident prevention
system comprises a lane keeping assist system (LKAS).
The LKAS sounds an audible and/or visual warning when
a camera image indicates that the driver’s vehicle is de-
parting from its current traffic lane. In the exemplary em-
bodiments, the LKAS uses eye gaze vector information
in order to eliminate warnings when the driver is paying
attention to the road.
[0032] Figure 8 illustrates a vehicle layout and circuit
for a predictive HMI using a lane keeping assist system
(LKAS) in accordance with one embodiment. The LKAS
comprises an LKAS ECU 810 comprising a processor
and storage and/or memory capable of storing computer
program instructions that when executed by a processor
perform various functions described herein. The LKAS
additionally comprises a camera 820 that, in one embod-
iment, is positioned in the center of the enhanced vehicle
near the windshield. It is envisioned that other camera
positions and even multiple cameras can be used. The
LKAS is connected to the vehicle communication (CAN)
bus 130 and can be part of the vehicle’s ECU. In this
case, the LKAS ECU 810 is part of the vehicle’s ECU.
[0033] Figure 9 is a flowchart of existing lane keeping
assist systems where eye gaze technology is not used.
In one example embodiment, the LKAS operates in sit-
uations where the driver’s vehicle is operating on a
straight road or on a road with a curve having a radius
of 230 meters or more with the vehicle speed between
60 and 100 kilometers per hour (km). Other embodiments
can operate with different operating conditions. The cam-
era detects the lane markers 910 and determines based
upon the geography of the camera relative to the-lane
markers whether the vehicle is within the lane markers
920. If the vehicle is outside the lane markers 940 an
alert is given 960. Otherwise 930, no alert is given 950.
[0034] Alerts provided by existing systems such as the
one described in Figure 9 are independent of the driver’s
knowledge of the circumstances. Here, the circumstanc-
es include the position and orientation of the vehicle rel-
ative to the geography of the camera and the layout of
lane markings. Even if the driver is purposefully changing
lanes slowly, the warning will be provided regardless. In
this example, unnecessary warnings may annoy the driv-
er, causing them to ignore the warnings provided by the
LKAS, or to disable the system entirely.
[0035] Figure 10 is a flowchart of a lane keeping assist
system operating in conjunction with an eye gaze detec-
tion system in accordance with one embodiment. In an

enhanced vehicle, the camera 820 detects the lane mark-
ers 1005 and determines, based upon the geography of
the camera relative to the lane markers, whether the ve-
hicle is within the lane markers 1010. If the vehicle is
outside the lane markers the system 1020 uses the eye
gaze detector to determine if the driver is paying attention
to the road 1030. If the driver is looking forward at the
road 1040 then a lower intensity alert is given 1050. If
the driver is not looking forward at the road 1035 then a
higher intensity alert 1045 is given. If the vehicle is inside
of the lane markers 1015, then no alert is provided 1025.
[0036] The intensity of the alert given is relative, and
a wide variety of lower and higher intensity alerts can be
provided. For example, the low intensity alert may be a
visual alert only, whereas the high intensity alert com-
prises a visual alert and an audio alert. In another exam-
ple, the low intensity alert may be no alert at all, and the
high intensity alert comprises a visual and/or audio alert.
In other examples, the alerts differ based on the volume
or location of the audio alert, or based on the visual pat-
tern, brightness, or location of the visual alert. The loca-
tion of the alert may be used to draw the driver’s attention
to a particular gaze location, for example to draw their
attention to the left or right side of the vehicle.
[0037] By incorporating the eye gaze detection system
into the LKAS of the accident prevention system, alerts
may be tailored to the driver’s knowledge of the driving
circumstances. Again consider the example above of a
driver changing lanes very slowly. In this case, if the driver
is looking at the road, either no alert or a low intensity
alert is provided. By limiting the number of alerts provided
and/or the alert intensity, each alert becomes more ef-
fective, encouraging the driver to think of the accident
prevention system as a valuable tool rather than an an-
noyance.

LANE CHANGE AND BLIND SPOT INDICATION SYS-
TEM

[0038] In one embodiment, the accident prevention
system comprises blind spot indication (BSI) system. The
BSI system provides a visual or audio warning when the
enhanced vehicle is about to enter a lane that is already
occupied by another vehicle. In the exemplary embodi-
ments, the BSI system uses eye gaze vector information
in order to limit the circumstances in which an alert is
provided to the driver.
[0039] Figure 11 illustrates a vehicle layout and circuit
for a predictive HMI using a blind spot indication (BSI)
system in accordance with one embodiment. In one em-
bodiment, the enhanced vehicle includes two radar de-
vices directed toward the left 1120b and right 1120d rear
of the vehicle and two radar devices directed toward a
position just behind the driver’s vehicle on the left 1120a
and right 1120c side. The radars 1120 are connected to
a blind spot indication (BSI) ECU 1110. The BSI ECU
1110 can be part of the vehicle’s ECU, which is connected
to other vehicle sensors and devices via a data bus (ve-
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hicle CAN Bus) 130. The BSI ECU can include a proc-
essor having storage and/or memory capable of storing
computer program instructions that when executed by a
processor perform various functions described herein.
[0040] Figure 12 illustrates an example of the operation
of existing blind spot indication systems in accordance
with one embodiment. Figure 12 displays two alert zones
1240 located in the driver’s blind spot (the driver’s vehicle
is referred to as the host vehicle 1220). Figure 12 also
illustrates situations in which an alert 1210 is triggered
and is not triggered by existing BSI systems. These sit-
uations are described in greater detail in Figures 13 and
14. For example, alerts 1210 may be triggered by other
vehicles 1230 or stationary objects entering the alert
zones 1240.
[0041] Figures 13-14 are flowcharts of existing blind
spot indication systems. In one such example BSI sys-
tem, if another "target" vehicle enters an alert zone 1305
the BSI ECU determines the direction from which the
target is approaching 1310. If the target vehicle is ap-
proaching from the front 1315 then the BSI system de-
termines the relative velocity of the target vehicle 1325.
If the velocity is similar to 1330 or greater than 1335 the
driver’s vehicle, then no alert is generated 1340. If the
relative velocity is less than the driver’s vehicle 1345,
then the BSI system determines whether the driver has
activated the turn signal of their vehicle in the direction
of the target vehicle 1410. If so 1420, an alert of alert
type 2 is generated 1450, as displayed in Figure 14. If
the turn signal is not on in the direction of the target ve-
hicle 1430 then an alert of alert type 1 can be generated
1440, again as displayed in Figure 14.
[0042] With reference Figures 13 and 14, if a target
vehicle is approaching an alert zone from the rear 1350
then the BSI determines whether the turn signal of the
driver’s vehicle is on in the direction of the target vehicle
1410. If so 1420, an alert of alert type 2 is generated
1450. If the turn signal is not on in the direction of the
target vehicle 1430 then an alert of alert type 2 can be
generated 1440.
[0043] With reference to Figure 13 and 14, if a target
vehicle enters an alert zone from the side of the alert
zone 1320 then the BSI system determines whether the
target object is a vehicle or a stationary object 1335. If it
is a stationary object then no alert is given (not shown).
If it is a target vehicle then the BSI ECU determines the
relative velocity of the target vehicle with respect to the
driver’s vehicle and if the velocities are similar 1360 then
no alert is generated 1340, although in alternate embod-
iments if the velocity is similar the process continues at
step 1 in Figure 14 and may result in an alert being gen-
erated in order to warn the driver that a vehicle has en-
tered the driver’s blind spot. If the velocity of the target
vehicle is lower than the velocity of the driver’s vehicle
1365 then the BSI ECU determines whether the turn sig-
nal of the driver’s vehicle is on in the direction of the target
vehicle 1410. If so 1420, an alert of alert type 2 is gen-
erated 1450. If the turn signal is not on in the direction of

the target vehicle 1430 then an alert of alert type 1 can
be generated 1440. In an alternative embodiment, if the
velocity of the target vehicle is less than the velocity of
the driver’s vehicle then no alert is generated. In one
example embodiment, the alert is an indicator image
1460, which varies in intensity based on the alert type,
either type 1 or type 2, as well as based on the ambient
light conditions (e.g., night time or day time).
[0044] Any alert provided by a system such as the one
described in Figures 12-14 is independent of the driver’s
knowledge of the circumstances. Here, the circumstanc-
es include the presence of vehicles or objects in the driv-
er’s blind spot. Unnecessary warnings may annoy the
driver, causing them to ignore the warnings provided by
the BSI system, or to disable the system entirely.
[0045] Figures 15-20 are flowcharts of a blind spot in-
dication system operating in conjunction with an eye gaze
detection system in accordance with one embodiment.
In this embodiment, the BSI system incorporates eye
gaze vector information into its determination about
whether to provide an alert when a vehicle or object en-
ters the driver’s blind spot. With reference to Figure 15,
if a target vehicle enters an alert zone 1501, the BSI ECU
determines the direction from which the target vehicle is
approaching 1502. If the target vehicle is approaching
the alert zone from the front 1503 then the BSI ECU de-
termines whether the alert zone is on the driver side or
passenger side 1505.
[0046] If the target vehicle approaches the alert zone
from the front and from the driver’s side 1506 the BSI
ECU determines the relative velocity of the target vehicle
in comparison with the enhanced vehicle 1517 (Figure
16). If the velocity of the target vehicle is similar to 1518
or faster than 1519 the host vehicle then no alert is given
1520. If the velocity of the target vehicle is less than the
enhanced vehicle 1521 then the BSI ECU, using the eye
gaze vector, determines where the driver is looking 1522.
If the driver is looking forward at the road or toward the
driver’s side window 1523 then (with reference to #7 in
Figure 19) the BSI ECU generates an alert 1552, e.g.,
alert type 1, if the BSI ECU determines that the steering
sensor is detecting a left turn 1550. If the BSI ECU de-
termines that the steering sensor is not detecting a left
turn, then the BSI ECU generates an alert 1553, e.g.,
alert type 2 if the BSI ECU determines 1551 that the left
turning signal is not on and generates an alert 1554, e.g.,
alert type 3, if the BSI ECU determines 1551 that the left
turning signal is on. With reference to Figure 16, if the
driver is looking toward the passenger area or the center
area 1524 then (with reference to #8 in Figure 19) the
BSI ECU generates an alert 1552, e.g., alert type 1, if
the BSI ECU determines that the steering sensor is de-
tecting a left turn 1555. If the BSI ECU determines that
the steering sensor is not detecting a left turn, then the
BSI ECU generates an alert 1553, e.g., alert type 2 if the
BSI ECU determines 1556 that the left turning signal is
not on and generates an alert 1557, e.g., alert type 4, if
the BSI ECU determines 1556 that the left turning signal
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is on.
[0047] If the target vehicle approaches the alert area
from the front and from the passenger’s side 1507 the
BSI ECU determines the relative velocity of the target
vehicle in comparison with the enhanced vehicle 1525
(Figure 16). If the velocity of the target vehicle is similar
to 1526 or faster than 1527 the host vehicle then no alert
is given 1520. If the velocity of the target vehicle is less
than the enhanced vehicle 1528 then the BSI ECU, using
the eye gaze technology, determines where the driver is
looking 1529. If the driver is looking forward at the road
or toward the passenger’s side window 1530 then (with
reference to #9 in Figure 20) the BSI ECU generates an
alert 1560, e.g., alert type 5, if the BSI ECU determines
1558 that the steering sensor is detecting a right turn. If
the BSI ECU determines that the steering sensor is not
detecting a right turn, then the BSI ECU generates an
alert 1553, e.g., alert type 2 if the BSI ECU determines
1559 that the right turning signal is not on and generates
an alert 1554, e.g., alert type 3, if the BSI ECU determines
1559 that the right turning signal is on. With reference to
Figure 16, if the driver is looking toward the driver side
window or center area 1531 then (with reference to #10
in Figure 20) the BSI ECU generates an alert 1561, e.g.,
alert type 5, if the BSI ECU determines 1561 that the
steering sensor is detecting a right turn. If the BSI ECU
determines that the steering sensor is not detecting a
right turn, then the BSI ECU generates an alert 1553,
e.g., alert type 2 if the BSI ECU determines 1562 that the
right turning signal is not on and generates an alert 1563,
e.g., alert type 6, if the BSI ECU determines 1562 that
the right turning signal is on.
[0048] If the target vehicle approaches the alert area
from the rear 1508 and from the driver’s side 1510 then
the BSI ECU, using the eye gaze technology, determines
(with reference to #3 in Figure 17) where the driver is
looking 1532. If the driver is looking forward at the road
or toward the driver’s side window 1533 then (with refer-
ence to #7 in Figure 19) the BSI ECU generates an alert
1552, e.g., alert type 1, if the BSI ECU determines 1550
that the steering sensor is detecting a left turn. If the BSI
ECU determines that the steering sensor is not detecting
a left turn, then the BSI ECU generates an alert 1553,
e.g., alert type 2 if the BSI ECU determines 1551 that the
left turning signal is not on and generates an alert 1554,
e.g., alert type 3, if the BSI ECU determines 1551 that
the left turning signal is on. With reference to Figure 17,
if the driver is looking toward the passenger area or the
center area 1534 then (with reference to #8 in Figure 19)
the BSI ECU generates an alert 1552, e.g., alert type 1,
if the BSI ECU determines 1555 that the steering sensor
is detecting a left turn. If the BSI ECU determines that
the steering sensor is not detecting a left turn, then the
BSI ECU generates an alert 1553, e.g., alert type 2 if the
BSI ECU determines 1556 that the left turning signal is
not on and generates an alert 1557, e.g., alert type 4, if
the BSI ECU determines 1556 that the left turning signal
is on.

[0049] If the target vehicle approaches the alert area
from the rear and from the passenger’s side 15111 then
the BSI ECU, using the eye gaze technology, determines
(with reference to #4 in Figure 17) where the driver is
looking 1535. If the driver is looking forward at the road
or toward the passenger’s side window 1536 then (with
reference to #9 in Figure 20) the BSI ECU generates an
alert 1560, e.g., alert type 5, if the BSI ECU determines
1558 that the steering sensor is detecting a right turn. If
the BSI ECU determines that the steering sensor is not
detecting a right turn, then the BSI ECU generates an
alert 1553, e.g., alert type 2 if the BSI ECU determines
1559 that the right turning signal is not on and generates
an alert 1554, e.g., alert type 3, if the BSI ECU determines
1559 that the right turning signal is on. With reference to
Figure 17, if the driver is looking toward the driver side
window or center area 1537 then (with reference to #10
in Figure 20) the BSI ECU generates an alert 1560, e.g.,
alert type 5, if the BSI ECU determines 1561 that the
steering sensor is detecting a right turn. If the BSI ECU
determines that the steering sensor is not detecting a
right turn, then the BSI ECU generates an alert 1553,
e.g., alert type 2 if the BSI ECU determines 1562 that the
right turning signal is not on and generates an alert 1563,
e.g., alert type 6, if the BSI ECU determines that the right
turning signal is on.
[0050] If the target vehicle approaches the alert area
from the side 1504 and from the driver’s side 1513 the
BSI ECU determines 1538 (with reference to #5 in Figure
18) whether the target vehicle is in fact a vehicle or a
stationary object. If it is a vehicle then the BSI ECU de-
termines the relative velocity of the target vehicle in com-
parison with the enhanced vehicle. If the velocity of the
target vehicle is similar to or faster than the host vehicle
1540 then no alert is given 1520, although in alternate
embodiment alerts can be given in this and similar situ-
ations herein subject to the remaining tests, e.g., where
the driver is looking. If the velocity of the target vehicle
is less than the enhanced vehicle 1539 then the BSI ECU,
using the eye gaze technology, determines where the
driver is looking 1541. If the driver is looking forward at
the road or toward the driver’s side window 1542 then
(with reference to #7 in Figure 19) the BSI ECU generates
an alert 1552, e.g., alert type 1, if the BSI ECU determines
1550 that the steering sensor is detecting a left turn. If
the BSI ECU determines that the steering sensor is not
detecting a left turn, then the BSI ECU generates an alert
1553, e.g., alert type 2 if the BSI ECU determines 1551
that the left turning signal is not on and generates an alert
1554, e.g., alert type 3, if the BSI ECU determines 1551
that the left turning signal is on. With reference to Figure
18, if the driver is looking toward the passenger area or
the center area 1543 then (with reference to #8 in Figure
19) the BSI ECU generates an alert 1552, e.g., alert type
1, if the BSI ECU determines 1555 that the steering sen-
sor is detecting a left turn. If the BSI ECU determines that
the steering sensor is not detecting a left turn, then the
BSI ECU generates an alert 1553, e.g., alert type 2 if the
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BSI ECU determines 1556 that the left turning signal is
not on and generates an alert 1557, e.g., alert type 4, if
the BSI ECU determines 1556 that the left turning signal
is on.
[0051] If the target vehicle approaches the alert area
from the side 1504 and from the passenger’s side 1516
the BSI ECU determines (with reference to #6 in Figure
18) whether the target vehicle is in fact a vehicle or a
stationary object 1544. If it is a vehicle then the BSI ECU
determines the relative velocity of the target vehicle in
comparison with the enhanced vehicle. If the velocity of
the target vehicle is similar to or faster than the host ve-
hicle 1546 then no alert 1520 is given although in alter-
nate embodiment alerts can be given in this and similar
situations herein subject to the remaining tests, e.g.,
where the driver is looking. If the velocity of the target
vehicle is less than the enhanced vehicle 1545 then the
BSI ECU, using the eye gaze technology, determines
where the driver is looking 1547. If the driver is looking
forward at the road or toward the passenger’s side win-
dow 1548 then (with reference to #9 in Figure 20) the
BSI ECU generates an alert 1560, e.g., alert type 5, if
the BSI ECU determines 1558 that the steering sensor
is detecting a right turn. If the BSI ECU determines that
the steering sensor is not detecting a right turn, then the
BSI ECU generates an alert 1553, e.g., alert type 2 if the
BSI ECU determines 1559 that the right turning signal is
not on and generates an alert 1554, e.g., alert type 3, if
the BSI ECU determines 1559 that the right turning signal
is on. With reference to Figure 18, if the driver is looking
toward the driver side window or center area 1549 then
(with reference to #10 in Figure 19) the BSI ECU gener-
ates an alert 1560, e.g., alert type 5, if the BSI ECU de-
termines 1561 that the steering sensor is detecting a right
turn. If the BSI ECU determines that the steering sensor
is not detecting a right turn, then the BSI ECU generates
an alert 1553, e.g., alert type 2 if the BSI ECU determines
1562 that the right turning signal is not on and generates
an alert 1563, e.g., alert type 6, if the BSI ECU determines
1562 that the right turning signal is on.
[0052] Figure 21 summarizes various types of alerts
that can be used in a blind spot indication system oper-
ating in conjunction with an eye gaze detection system
in accordance with one embodiment. Along with provid-
ing no alert, the six alerts in - Figure 21 indicate a range
of possible responses for the BSI system based on cir-
cumstance information and eye gaze vector information.
This is in contrast to the existing systems described
above which are only able to provide two different alert
types (three counting no alert). The added alerts of dif-
ferent types are used to provide complex responses to
external car circumstances based on the determined lo-
cation of the driver’s gaze.
[0053] Depending upon the danger posed to the driv-
er’s vehicle, the provided alert can vary in several dimen-
sions. For example, the alert may be in audio or visual
form, the alert may vary in audible or visual intensity, the
location of the audio or visual alert may change, and/or

the alert may be constant, or periodic, or aperiodic form.
By permuting these different variables for the alert, many
different alert types are possible. It will be apparent that
many other types of alerts can be used without departing
from the scope.
[0054] The BSI system makes use of these different
types of alerts to tailor the alert provided to the vehicle’s
circumstances and the driver’s location of gaze. For ex-
ample, alert types 1 and 4 provide driver’s side alerts.
However whether these alerts will even be provided will
depend on whether the driver’s knowledge of the external
threat. The driver’s knowledge of the external threat on
the based on whether the driver gaze is determined to
be looking out the driver’s side window.
[0055] The BSI system using eye gaze vector informa-
tion can not only determine when to provide an alert, but
also when not to provide an alert. This way, if the driver
is paying attention to the threat perceived by the BSI’s
proximity sensors, no alert is provided. As a result, the
BSI system is able to cut down the number of unneces-
sary warnings provided to the driver.

DRIVER EXPERIENCE SYSTEM

[0056] In some embodiments, the human machine in-
terface additionally comprises a driver experience sys-
tem. The driver experience system tracks a driver’s driv-
ing to determine an experience level of the driver. The
experience level of the driver reflects the driving skill of
the driver. Based on this experience level, the driver ex-
perience system can alter what information is presented
to the driver. If the driver is inexperienced, the HMI may
provide additional alerts as well as helpful information to
assist the driver. The HMI system may also lock out some
of the vehicle’s infotainment systems in order to help keep
the driver focused on the road. In contrast, if the driver
is experienced, the HMI may provide less information,
may reduce the number and intensity of alerts, and will
not lock out infotainment systems to the same degree as
with an inexperienced driver.
[0057] Figure 22 illustrates a fingerprint reader system
incorporated into an engine start/stop button 2210 in ac-
cordance with one embodiment. The driver experience
system receives signals from the fingerprint reader sys-
tem in order to identify the driver of the vehicle. The driv-
er’s identity is used to track the driver and determine a
driver experience level (or experience level score).
[0058] In one embodiment, the fingerprint reader sys-
tem 2210 may comprise a conventional fingerprint reader
can be used such as a DIGITAL PERSONA PRO that is
commercially available from DigitalPersona, Inc in Red-
wood City, CA. In alternate embodiments other personal
identification systems can be used to determine the iden-
tity of the driver, for example using a key fob or having
the driver input an identifier. The driver experience sys-
tem may include a processor having storage and/or
memory capable of storing computer program instruc-
tions that when executed by a processor perform various

15 16 



EP 2 513 882 B1

10

5

10

15

20

25

30

35

40

45

50

55

functions described herein, and may be part of the vehi-
cle’s electronic control unit (ECU).
[0059] Figure 23 is a flowchart of the operation of a
driver experience system determining a driver experi-
ence level using eye gaze vector information in accord-
ance with one embodiment. The driver experience sys-
tem identifies the driver as either a known driver 2320 or
an unknown driver 2315. If the driver is a previously un-
known driver the driver experience system registers the
driver into a database 2325 that can be stored locally in
the storage or remotely, e.g., at a remote server using
wireless communication from the vehicle. The driver ex-
perience system then begins recording data 2335 in or-
der to create an experience level for the driver. If the
driver is known 2320 the driver experience system re-
trieves 2330 the known driver’s experience information
and level and begins recording data 2335 to update the
experience level.
[0060] Examples of the type of data recorded and used
to create an experience level or score include the driving
time 2340, i.e., the amount of time a driver spends driving,
driving conditions 2345 such as traffic information and
weather information 2350 that can be matched to driving
time in order to determine how much time a driver has
spent driving in various driving conditions. Driving con-
dition data is generated from on-vehicle sensors, e.g.,
windshield wipers, thermometer, anti-lock brakes, veloc-
ity, surrounding vehicles and their speed based upon on
board radar,. Driving condition data can also include in-
formation from external sources, e.g., from third party
traffic data and/or weather information available via a
wireless communication network, e.g., cellular networks,
satellite communication networks. Driving data also in-
corporates gaze information 2355. All of this data is com-
bined to update 2360 the driver’s experience level.
[0061] Figure 24 illustrates an example of additional
factors that can be considered in determining the expe-
rience level of a driver in accordance with one embodi-
ment. The driver experience system may also use eye
gaze vector information from the eye gaze detection sys-
tem to determine the driver experience level. In one em-
bodiment, eye gaze vector information can be used to
review the amount of time a driver is looking to the sides
versus using their peripheral visions, which in turn can
indicate the amount of experience and skill that the driver
has. This information can be recorded and analyzed and
be included as part of (or the entire component of) a driv-
er’s skill and experience score. The eye gaze detection
system can also be used to determine the amount of time
a driver spends looking into each of the vehicle’s mirrors
as well as a driver’s reaction time to adjacent vehicles,
where such vehicles can be identified by on-board radar
systems, as described above. In Figure 24, the eye move-
ment of the novice driver shows a driver focused on items
that are not as important to the safe operation of the ve-
hicle as the items focused on by the experienced driver.
As shown in Figure 24, the experienced driver’s eyes are
looking at an upcoming turn, for example.

[0062] Figure 25 is a flowchart of an example of using
an experience level of a driver to determine whether help-
ful information is displayed to the driver in accordance
with one embodiment. In one embodiment, the helpful
information is provided through a HMI help module of the
vehicle’s interface software 2505. In one example em-
bodiment, the help information may include help "pop-
ups". To determine how much helpful information to dis-
play, the driver experience system first identifies the ex-
perience level of the driver 2510. If the experience level
is high 2515 then the driver experience system deter-
mines 2520 the amount of usage of HMI help by this
particular driver. If the level of previous usage of this sys-
tem is high 2525 then the system will not show help mes-
sages 2530, if the level of usage is low 2535 then only
minimal help messages will be shown 2540. If the expe-
rience level of the driver is low 2545 and the amount of
usage of HMI help 2550 is low 2565 then all messages
will be shown to the user 2570, and if the amount of usage
of this system 2550 is high 2555 then only minimal help
messages will be shown 2560. In one embodiment the
experience level score is granular in order to identify more
differentiations between the experience level of drivers.
[0063] Figure 26 is a flowchart of an example of using
an experience level of a driver to determine whether cer-
tain information is displayed to the driver in accordance
with one embodiment. The driver experience system may
lock information out 2605 in order to keep information
provided by the HMI, vehicle infotainment systems, or
courtesy warnings from interfering with the driver’s focus
on the driving. In one embodiment, the driver experience
system uses the driver’s experience level and traffic in-
formation 2610 to determine whether to lock out a driver
from accessing or viewing certain information. If a driver
has a high experience level 2615 then no information is
locked out 2620. If the driver experience level is low 2625
then the driver experience system (or another unit in the
vehicle, e.g., in the ECU), determines the traffic condi-
tions 2630. If there is a low traffic condition 2635 then
there are no information is locked out 2640. However, if
traffic conditions are heavy 2645 then the driver experi-
ence system identifies the weather conditions 2650. If
the weather conditions are good 2655 then there are min-
imal system lock-outs 2660. If the weather condition is
poor 2665 then the driver is locked out from more infor-
mation 2670.
[0064] The proposed driver experience system allows
for customization of vehicle features such as, for exam-
ple, the accident prevention system or HMI, due to the
fact that the driver experience system knows who the
driver is. Based on this knowledge and information about
the driver’s experience as well as current driving condi-
tions, the driver experience system is able to augment
the driver’s ability to complete driving tasks. By using this
information the vehicle can reduce the amount of help
the HMI gives the driver, reduce the number of warnings
provided by the accident prevention system, reduce the
display of less important information and certain features.
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As a result, the driver experience system is able to reduce
the number of distractions provided driver.

OTHER FEATURES

[0065] Incorporating the eye gaze detection system
with the accident prevention system allows for several
features. In one embodiment, the accident prevention
system adjusts based on a measurement of the driver’s
cognitive load. It is known that as your cognitive load
increases, your pupils dilate slightly versus a non-loaded
state. In one embodiment, the eye gaze detection system
is additionally configured to measure the driver’s eye di-
lation in order to monitor the driver’s cognitive state. In
order to establish a baseline of data, the eye gaze de-
tection system records the driver’s eye dilation size and
compares that size to the size recorded during other ex-
ternal activities. For example, the system can read the
data from the ambient light sensor and monitor the cur-
rent operating task to begin to establish baseline data.
Once baseline data is accumulated for the driver, the eye
gaze detection system can reduce non-essential warn-
ings and lock out complex functions, e.g., infotainment
functions such as IPOD music searching, when periods
of high cognitive load are detected.
[0066] In another embodiment, after a vehicle accident
the eye gaze detection system is additionally configured
to determine if the driver is conscious or not. The system
would receive a crash signal from a supplemental re-
straint system (SRS) system, indicating that a crash has
occurred. In response to receiving the crash signal, the
system then determines whether or not the driver’s eyes
are open or not. If the system determines that the driver
is not conscious, the system initiate an automated phone
call with a pre-recorded message to an emergency serv-
ices system, e.g., 911. In this embodiment, the eye gaze
detection system works in conjunction with a phone con-
nected to the system (via Bluetooth or some similar tech-
nology). In one embodiment, the eye gaze detection sys-
tem is additionally configured to incorporate location in-
formation from a navigation system into the pre-recorded
message.
[0067] In another embodiment, the eye gaze detection
system can use eye gaze information to change where
the HMI displays information. For example, for alerts, the
eye gaze detection system can cause the alert to be dis-
played where the driver is looking. For example, if the
driver is looking at an audio system display, a low fuel
alert could be re-routed to be displayed on the audio sys-
tem display. The eye gaze detection system may also be
configured to change the information that the driver is
looking at. The system could increase the size of the text
and/or icons where the driver is looking to increase their
readability. The system may also change the brightness
and/or contrast of the text and/or icons that the driver is
looking at. In one embodiment, the changes are subtle
so as not to overwhelm or distract the driver.
[0068] In another embodiment, the eye gaze detection

system is configured to adjust the vehicle’s mirror posi-
tions based upon the position of the eyes of driver. Using
eye gaze vector information, the system can automati-
cally adjust the side view mirrors into positions suggested
by the Society of Automotive Engineers (SAE). The eye
gaze detection system would implement a mirror algo-
rithm based on the current SAE formula for calculating
mirror visibility. The suggested position of the mirrors
could be used as a starting point for fine adjustment by
the driver.

Claims

1. A method of providing an accident warning alert in
a vehicle comprising:

receiving an eye gaze vector from a driver using
an eye gaze detector (120);
detecting a location of a nearby object using a
proximity sensor (420; 1120a-d), wherein said
nearby object is outside the vehicle; determining
a vehicle accident risk based on the location of
the nearby object;
determining a driver’s knowledge of vehicle cir-
cumstances based on the location of the nearby
object and the eye gaze vector; and
activating a vehicle alert based on the driver’s
knowledge of vehicle circumstances and the ve-
hicle accident risk,
characterised in that the method further com-
prises:

gathering driver experience information
from a driver using the eye gaze detector
(120) and vehicle driving data, wherein said
driver experience information include re-
corded driving time data, driving condition
data and eye gaze vector information; and
calculating a driver experience level based
on the driver experience information,
wherein said driver experience level reflects
the driver’s driving skill, and wherein acti-
vating a vehicle alert is further based on the
driver experience level.

2. The method of claim 1 further comprising:

activating a car control function based on the
driver’s knowledge of vehicle circumstances
and the vehicle accident risk.

3. The method of claim 1 wherein the vehicle alert com-
prises a first visual alert activated above a first
threshold based on the driver’s knowledge of vehicle
circumstances and the vehicle accident risk.

4. The method of claim 3 wherein the vehicle alert com-
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prises a second visual alert activated above a sec-
ond threshold based on the driver’s knowledge of
vehicle circumstances and the vehicle accident risk.

5. The method of claim 4 wherein the vehicle alert com-
prises an auditory alert activated above a third
threshold based on the driver’s knowledge of vehicle
circumstances and the vehicle accident risk.

6. The method of claim 1 further comprising detecting
a nearby object velocity using a proximity sensor
(420), and wherein determining the vehicle accident
risk and the driver’s knowledge of vehicle circum-
stances is further based on the nearby object veloc-
ity.

7. A system of providing an accident warning alert in a
vehicle comprising:

an eye gaze detector (120) configured to receive
an eye gaze vector from a driver;
a proximity sensor (420; 1120a-d) configured to
detect a location of a nearby object, wherein said
nearby object is outside the vehicle;
an electronic control unit (410; 810; 1110) con-
figured to determine a vehicle accident risk
based on the location of the nearby object and
to determine a driver’s knowledge of vehicle cir-
cumstances based on the location of the nearby
object and the eye gaze vector; and
the electronic control unit (410; 810; 1110) fur-
ther configured to activate a vehicle alert based
on the driver’s knowledge of vehicle circum-
stances and the vehicle accident risk,
characterised in that the system further com-
prises:

a driver experience system configured to
gather driver experience information from a
driver using the eye gaze detector (120) and
vehicle driving data, wherein said driver ex-
perience information include recorded driv-
ing time data, driving condition data and eye
gaze vector information and to determine a
driver experience level based on the driver
experience information, wherein said driver
experience level reflects the driver’s driving
skill, and wherein activation of the vehicle
alert is further based on the driver experi-
ence level.

8. The system of claim 7 wherein the electronic control
unit (410; 810; 1110) is further configured to activate
a car control function based on the driver’s knowl-
edge of vehicle circumstances and the vehicle acci-
dent risk.

9. The system of claim 7 wherein the vehicle alert com-

prises a first visual alert activated above a first
threshold based on the driver’s knowledge of vehicle
circumstances and the vehicle accident risk.

10. The system of claim 9 wherein the vehicle alert com-
prises a second visual alert activated above a sec-
ond threshold based on the driver’s knowledge of
vehicle circumstances and the vehicle accident risk.

11. The system of claim 10 wherein the vehicle alert
comprises an auditory alert activated above a third
threshold based on the driver’s knowledge of vehicle
circumstances and the vehicle accident risk.

12. The system of claim 7 wherein the proximity sensor
(420; 1120a-d) is further configured to detect a near-
by object velocity, and wherein the vehicle accident
risk and the driver’s knowledge of vehicle circum-
stances is further based on the nearby object veloc-
ity.

Patentansprüche

1. Verfahren zum Bereitstellen eines Unfallwarnalarms
in einem Fahrzeug, umfassend:

Empfangen eines Blickrichtungsvektors von ei-
nem Fahrer unter Verwendung eines Blickrich-
tungsdetektors (120);
Detektieren einer Position eines nahen Objekts
unter Verwendung eines Näherungssensors
(420; 1120a-d), wobei sich das nahe Objekt au-
ßerhalb des Fahrzeugs befindet;
Bestimmen eines Fahrzeugunfallrisikos basie-
rend auf der Position des nahen Objekts;
Bestimmen einer Kenntnis des Fahrers von
Fahrzeugumständen basierend auf der Position
des nahen Objekts und des Blickrichtungsvek-
tors; und
Aktivieren eines Fahrzeugalarms basierend auf
der Kenntnis des Fahrers von Fahrzeugumstän-
den und dem Fahrzeugunfallrisiko,
dadurch gekennzeichnet, dass das Verfahren
ferner umfasst:

Sammeln von Fahrererfahrungsinformatio-
nen von einem Fahrer unter Verwendung
des Blickrichtungsdetektors (120) und
Fahrzeugfahrdaten, wobei die Fahrererfah-
rungsinformationen aufgenommene Fahr-
zeitdaten, Fahrbedingungsdaten und Blick-
richtungsvektorinformationen umfassen;
und
Berechnen eines Fahrererfahrungslevels
basierend auf den Fahrererfahrungsinfor-
mationen, wobei das Fahrererfahrungsle-
vel das Fahrkönnen des Fahrers wieder-
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spiegelt, und wobei das Aktivieren eines
Fahrzeugalarms ferner auf dem Fahrerer-
fahrungslevel basiert.

2. Verfahren nach Anspruch 1, ferner umfassend:

Aktivieren einer Automobil-Regelungs-/Steue-
rungsfunktion basierend auf der Kenntnis des
Fahrers von Fahrzeugumständen und dem
Fahrzeugunfallrisiko.

3. Verfahren nach Anspruch 1, wobei der Fahrzeuga-
larm einen ersten visuellen Alarm umfasst, welcher
oberhalb eines ersten Schwellenwerts basierend auf
der Kenntnis des Fahrers von Fahrzeugumständen
und dem Fahrzeugunfallrisiko aktiviert wird.

4. Verfahren nach Anspruch 3, wobei der Fahrzeuga-
larm einen zweiten visuellen Alarm umfasst, welcher
oberhalb eines zweiten Schwellenwerts basierend
auf der Kenntnis des Fahrers von Fahrzeugumstän-
den und dem Fahrzeugunfallrisiko aktiviert wird.

5. Verfahren nach Anspruch 4, wobei der Fahrzeuga-
larm einen auditiven Alarm umfasst, welcher ober-
halb eines dritten Schwellenwerts basierend auf der
Kenntnis des Fahrers von Fahrzeugumständen und
dem Fahrzeuganfallrisiko aktiviert wird.

6. Verfahren nach Anspruch 1, ferner umfassend ein
Detektieren einer Geschwindigkeit eines nahen Ob-
jekts unter Verwendung eines Näherungssensors
(420), und wobei das Bestimmen des Fahrzeugun-
fallrisikos und der Kenntnis des Fahrers von Fahr-
zeugumständen ferner auf der Geschwindigkeit des
nahen Objekts basiert.

7. System zum Bereitstellen eines Unfallwarnalarms in
einem Fahrzeug, umfassend:

einen Blickrichtungsdetektor (120), welcher da-
zu eingerichtet ist, einen Blickrichtungsvektor
von einem Fahrer zu empfangen;
einen Näherungssensor (420; 1120a-d), wel-
cher dazu eingerichtet ist, eine Position eines
nahen Objekts zu detektieren, wobei sich das
nahe Objekt außerhalb des Fahrzeugs befindet;
eine elektronische Regelungs-/Steuerungsein-
heit (410; 810; 1110), welche dazu eingerichtet
ist, ein Fahrzeugunfallrisiko basierend auf der
Position des nahen Objekts zu bestimmen, und
eine Kenntnis des Fahrers von Fahrzeugum-
ständen basierend auf der Position des nahen
Objekts und des Blickrichtungsvektors zu be-
stimmen; und
wobei die elektronische Regelungs-/Steue-
rungseinheit (410; 810; 1110) ferner dazu ein-
gerichtet ist, einen Fahrzeugalarm basierend

auf der Kenntnis des Fahrers von Fahrzeugum-
ständen und dem Fahrzeugunfallrisiko zu akti-
vieren,
dadurch gekennzeichnet, dass das System
ferner umfasst:

ein Fahrererfahrungssystem, welches dazu
eingerichtet ist, Fahrererfahrungsinformati-
onen von einem Fahrer unter Verwendung
des Blickrichtungsdetektors (120) und
Fahrzeugfahrdaten zu sammeln, wobei die
Fahrererfahrungsinformationen aufgenom-
mene Fahrzeitdaten, Fahrbedingungsda-
ten und Blickrichtungsvektorinformationen
umfassen, und ein Fahrererfahrungslevel
basierend auf den Fahrererfahrungsinfor-
mationen zu bestimmen, wobei das Fahrer-
erfahrungslevel das Fahrkönnen des Fah-
rers wiederspiegelt, und wobei das Aktivie-
ren eines Fahrzeugalarms ferner auf dem
Fahrererfahrungslevel basiert.

8. Verfahren nach Anspruch 7, wobei die elektronische
Regelungs-/Steuerungseinheit (410; 810; 1110) fer-
ner dazu eingerichtet ist, eine Automobil-Rege-
lungs-/Steuerungsfunktion basierend auf der Kennt-
nis des Fahrers von Fahrzeugumständen und dem
Fahrzeugunfallrisiko, zu aktivieren.

9. Verfahren nach Anspruch 7, wobei der Fahrzeuga-
larm einen ersten visuellen Alarm umfasst, welcher
oberhalb eines ersten Schwellenwerts basierend auf
der Kenntnis des Fahrers von Fahrzeugumständen
und dem Fahrzeugunfallrisiko aktiviert wird.

10. Verfahren nach Anspruch 9, wobei der Fahrzeuga-
larm einen zweiten visuellen Alarm umfasst, welcher
oberhalb eines zweiten Schwellenwerts basierend
auf der Kenntnis des Fahrers von Fahrzeugumstän-
den und dem Fahrzeugunfallrisiko aktiviert wird.

11. Verfahren nach Anspruch 10, wobei der Fahrzeuga-
larm einen auditiven Alarm umfasst, welcher ober-
halb eines dritten Schwellenwerts basierend auf der
Kenntnis des Fahrers von Fahrzeugumständen und
dem Fahrzeugunfallrisiko aktiviert wird.

12. Verfahren nach Anspruch 7, wobei der Näherungs-
sensor (420; 1120a-d) ferner dazu eingerichtet ist,
eine Geschwindigkeit eines nahen Objekts zu de-
tektieren, und wobei das Bestimmen des Fahrzeu-
gunfallrisikos und der Kenntnis des Fahrers von
Fahrzeugumständen ferner auf der Geschwindigkeit
des nahen Objekts basiert.
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Revendications

1. Procédé de fourniture d’une alerte d’avertissement
d’accident dans un véhicule comprenant:

la réception d’un vecteur de commande oculaire
d’un conducteur utilisant un détecteur de com-
mande oculaire (120);
la détection de l’emplacement d’un objet proche
à l’aide d’un détecteur de proximité (420; 1120a-
d), dans lequel ledit objet proche est situé à l’ex-
térieur du véhicule;
la détermination d’un risque d’accident du véhi-
cule sur base de l’emplacement de l’objet pro-
che;
la détermination d’une connaissance par le con-
ducteur des circonstances du véhicule sur base
de l’emplacement de l’objet proche et du vecteur
de commande oculaire; et
l’activation d’une alerte du véhicule sur base de
la connaissance par le conducteur des circons-
tances du véhicule et du risque d’accident du
véhicule,
caractérisé en ce que le procédé comprend en
outre:

la collecte d’informations sur l’expérience
d’un conducteur à l’aide du détecteur de
commande oculaire (120) et des données
de conduite du véhicule, dans laquelle les-
dites informations sur l’expérience du con-
ducteur incluent des données enregistrées
de temps de conduite, des données d’état
de conduite et des informations de vecteur
de commande oculaire; et
le calcul d’un niveau d’expérience du con-
ducteur sur base des informations d’expé-
rience du conducteur, dans lequel ledit ni-
veau d’expérience du conducteur reflète
l’aptitude à la conduite du conducteur, et
dans lequel l’activation d’une alerte du vé-
hicule est également basée sur le niveau
d’expérience du conducteur.

2. Procédé suivant la revendication 1 comprenant en
outre:

l’activation d’une fonction de contrôle du véhi-
cule sur base de la connaissance par le conduc-
teur des circonstances du véhicule et du risque
d’accident du véhicule,

3. Procédé suivant la revendication 1, dans lequel
l’alerte du véhicule comprend une première alerte
visuelle activée au-dessus d’un premier seuil basé
sur la connaissance par le conducteur des circons-
tances du véhicule et du risque d’accident du véhi-
cule.

4. Procédé suivant la revendication 3, dans lequel
l’alerte du véhicule comprend une deuxième alerte
visuelle activée au-dessus d’un deuxième seuil basé
sur la connaissance par le conducteur des circons-
tances du véhicule et du risque d’accident du véhi-
cule.

5. Procédé suivant la revendication 4, dans lequel
l’alerte du véhicule comprend une alerte acoustique
activée au-dessus d’un troisième seuil basé sur la
connaissance par le conducteur des circonstances
du véhicule et du risque d’accident du véhicule.

6. Procédé suivant la revendication 1, comprenant en
outre la détection de la vitesse d’un objet proche à
l’aide d’un détecteur de proximité (420), et dans le-
quel la détermination du risque d’accident du véhi-
cule et de la connaissance par le conducteur des
circonstances du véhicule est en outre basée sur la
vitesse de l’objet proche.

7. Système de fourniture d’une alerte d’avertissement
d’accident dans un véhicule comprenant:

un détecteur de commande oculaire (120) con-
figuré pour recevoir un vecteur de commande
oculaire d’un conducteur;
un détecteur de proximité (420; 1120a-d) confi-
guré pour détecter l’emplacement d’un objet
proche, dans lequel ledit objet proche est situé
à l’extérieur du véhicule;
une unité de commande électronique (410; 810;
1110) configurée pour déterminer un risque
d’accident du véhicule sur base de l’emplace-
ment de l’objet proche et déterminer une con-
naissance par le conducteur des circonstances
du véhicule sur base de l’emplacement de l’objet
proche et du vecteur de commande oculaire; et
l’unité de commande électronique (410; 810;
1110) en outre configurée pour activer une aler-
te du véhicule sur base de la connaissance par
le conducteur des circonstances du véhicule et
du risque d’accident du véhicule,
caractérisé en ce que le système comprend en
outre:

un système d’expérience du conducteur
configuré pour la collecte d’informations sur
l’expérience d’un conducteur à l’aide du dé-
tecteur de commande oculaire (120) et des
données de conduite du véhicule, dans la-
quelle lesdites informations sur l’expérien-
ce du conducteur incluent des données en-
registrées de temps de conduite, des don-
nées d’état de conduite et des informations
de vecteur de commande oculaire; et la dé-
termination d’un niveau d’expérience du
conducteur sur base des informations d’ex-
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périence du conducteur, dans lequel ledit
niveau d’expérience du conducteur reflète
l’aptitude à la conduite du conducteur, et
dans lequel l’activation d’une alerte du vé-
hicule est également basée sur le niveau
d’expérience du conducteur.

8. Système suivant la revendication 7, dans lequel l’uni-
té de commande électronique (410; 810; 1110) est
en outre configurée pour activer une fonction de con-
trôle du véhicule sur base de la connaissance par le
conducteur des circonstances du véhicule et du ris-
que d’accident du véhicule.

9. Système suivant la revendication 7, dans lequel
l’alerte du véhicule comprend une première alerte
visuelle activée au-dessus d’un premier seuil basé
sur la connaissance par le conducteur des circons-
tances du véhicule et du risque d’accident du véhi-
cule.

10. Système suivant la revendication 9, dans lequel
l’alerte du véhicule comprend une deuxième alerte
visuelle activée au-dessus d’un deuxième seuil basé
sur la connaissance par le conducteur des circons-
tances du véhicule et du risque d’accident du véhi-
cule.

11. Système suivant la revendication 10, dans lequel
l’alerte du véhicule comprend une alerte acoustique
activée au-dessus d’un troisième seuil basé sur la
connaissance par le conducteur des circonstances
du véhicule et du risque d’accident du véhicule.

12. Système suivant la revendication 7, dans lequel le
détecteur de proximité (420; 1120a-d) est en outre
configuré pour détecter la vitesse d’un objet proche,
et dans lequel le risque d’accident du véhicule et la
connaissance par le conducteur des circonstances
du véhicule sont en outre basés sur la vitesse de
l’objet proche.
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