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Driver Assistance System and Method

The present invention relates to a driver assistance system.

Driver assistance systems may be used to assist a driver, for
example to park a vehicle. Sensors may be provided on the ve-
hicle which can measure the lateral distance between the vehi-
cle and an obstacle such as a kerb or a wall. When the dis-
tance 1s less than a predetermined value, the driver may be
alerted, for example by an audio and/or visual signal that the

vehicle has reached the correct stopping point.

DE 10 2008 028 222 Al discloses a method and device for meas-
uring a distance and height of an obstacle relative to the ve-
hicle. The sensors are located on the front and rear wheel
arches of the vehicle bodywork. The method and device may be

used to avoid damage to the vehicle and/or tyre.

However, further driver assistance systems are desgirable to
assist the driver in avoiding damaging the vehicle bodywork by

colliding with obstacles in the vicinity of the vehicle.

It is, therefore, an object to provide a driver assistance
system to assist the driver in avoiding damaging the vehicle
bodywork by colliding with obstacles in the vicinity of the

vehicle.

A driving assistance system for a vehicle is provided which
comprises detection means for detecting the distance between
an obstacle and a side of the vehicle, determination means for
determining the turning degree angle of the vehicle and proc-

essing means. The processing means is configured to receive
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information indicative of the distance between the obstacle
and the side of the vehicle from the detection means, receive
information indicative of the turning degree angle of the ve-
hicle from the determination means, calculate a risk of at
least a portion of the side of the vehicle hitting the obsta-
cle based on the distance between the obstacle and the side of
the vehicle, the turning degree angle and the length of the
vehicle, and activate means for averting the risk of hitting
the obstacle, i1f the calculated risk is greater than a thresh-

old value.

The driver assistance system may be used to assess the risk of

the side of the vehicle hitting an obstruction such as a kerb.

A driver of a motor vehicle may cause a vehicle to hit an ob-
stacle pogitioned to the side of the vehicle, such as a kerb,
during parking or when turning out from a junction by driving
too close to the kerb, since the driver is unable to see the
distance between the vehicle and the obstacle. This can cause
damage to the car body and/or wheel. This lack of visibility
is exacerbated by the length of the vehicle. The longer the
length of the vehicle the higher the chance of damage caused
by hitting the obstacle. This can be avoided by use of the
driver assistance system according to one of the embodiments

described herein.

In an embodiment, the detection means comprises at least two
sensors configured to detect the distance between the obstacle
and the side of the vehicle. The two sensors may be spaced
apart from one another and may be used to detect the distance
between the side of the vehicle and an obstacle at two points

spaced apart from one another or may be used in combination to
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measure the distance to an object by triangulation. Two sen-
sors may be arranged on one or both sides of the vehicle. The
sensors may be components of an ultrasonic or radar or lidar

distance measuring system, for example.

The determination means for determining the turning angle of
the vehicle may include a steering wheel sensor which detects
the angle of the steering wheel. The steering wheel sensor may

form part of the steering system of the vehicle.

The means for averting the risk may comprise a warning system
to alert a driver. The warning system may comprise a visual
display and/or an audible signal generator. A visual warning
display may be located on the instrument panel of the vehicle.
This display can be coded in such a way to tell the driver ei-
ther that he must change the driving angle or reverse to avoid
any collision with the obstacle. The display may be colour
coded, for example green may indicate sufficient distance,
yellow less than a predetermined safe distance and red may in-

dicate a predicted collision.

In some embodiments, the means for averting the risk is an ac-
tive system and may comprise means to automatically adjust the
vehicle movement, for example, means to automatically control
the steering wheel angle and/or the braking of the vehicle.
For example, the means for averting the risk may send instruc-
tions to the vehicle steering and/or braking systems to take
over control of the steering and braking systems, regpec-
tively, and to control them in such a way as to avoid colli-

sion with the obstacle.
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In an embodiment, the processing means is further configured
to predict the path of the side of the vehicle based on the
turning angle and the length of the vehicle, determine the
positon of the obstacle and calculate the risk of the gide of
the vehicle hitting the obstacle based on the predicted path
of the side of the vehicle and the position of the obstacle.
This predictive embodiment may be useful if the path of the
vehicle crosses the obgstacle at a point in front of the vehi-
cle even though there is a sufficiently large distance between
the side of the vehicle and the obstacle at the present pogi-

tion of the vehicle.

A method of determining the risk of a vehicle hitting an ob-
stacle whilst turning is provided which comprises detecting
the distance between an obstacle and a side of the wvehicle,
determining the turning degree angle of the vehicle, calculat-
ing the risk of at least a portion of the side of the vehicle
hitting the obstacle based on the distance of the side of the
vehicle from the obstacle, the turning degree angle and the
length of the vehicle, and triggering a warning if the calcu-

lated risk is greater than a threshold value.

The method may further comprise predicting the path of the
side of the vehicle based on the turning angle and the length
of the wvehicle, determining the positon of the obstacle and
calculating the risk of the side of the vehicle hitting the
obstacle based on the predicted path of the side of the vehi-

cle and the position of the obstacle.

The length of the vehicle may be the length of the side of the

vehicle or the length of the wheel base. These values are
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typically known from the vehicle specifications provided by

the vehicle manufacturer.

The triggering the warning may comprise adijusting the steering
wheel angle and/or adjusting the braking of the vehicle and/or

activating a visual indicator and/or an audible indicator.

A vehicle comprising the driver assistance system according to

one of the embodiments described herein is also provided.

A program product is provided which comprises computer program
code tangibly embodied thereon that when executed on a proces-
sor, causes the processor to perform the method of one of em-

bodiments described herein.

The program product may be a data carrier, such as an optical
drive, hard disk, flash memory etc. This embodiment may be
ugeful i1f the computer program is to upgrade or enhance an ex-
isting system. The computer program code may also be stored in
memory in a device or a system for image capturing and/or im-
age processing or a device or system coupled to one or more
driver assistance systems. This embodiment may be used if a

device and system is provided for installation in a vehicle.

Embodiments will now be described with reference to the accom-

panying drawings.

Figure 1 illustrates a vehicle with a driver assistance sys-

tem,
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Figure 2 illustrates a schematic plan view of a vehicle tak-
ing a course that results in collision with a kerb,

and

Figure 3 illustrates a schematic plan view of a vehicle using

a driver assistance system.

Figure 1 dillustrates a vehicle 10 with a driver assistance
gystem 11. The driver assistance system 11 comprises detection
means 12 in the form of two sensors 13 for detecting the dis-
tance between an obstacle 19 and a side 16 of the wvehicle 10,
determination means in the form of a steering wheel sensor 14
for determining the turning degree angle of the vehicle 10 and

processing means 15.

The processing means 15 is configured to receive information
indicative of the distance between the obstacle 19 and the
side 16 of the vehicle 10 from the detection means 12, receive
information indicative of the turning degree angle of the ve-
hicle 10 from the steering wheel sensor 14 and calculate a
risk of at least a portion of the side 16 of the vehicle 10
hitting the obstacle 19 based on the distance between the ob-
stacle 19 and the side 16 of the vehicle 10, the turning de-
gree angle and the length of the vehicle 10. If the calculated
risk is greater than a threshold value, the procesgsing means
15 activates means 20 for averting the risk of hitting the ob-
stacle, such as a visual or audio warning or an active system
to take control of the steering and/or braking system of the

vehicle 10.

At least two sensors 13 are provided on the side 16 of the ve-

hicle 10 towards the front end 17 and the rear 18 of the wvehi-
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cle 10. This allows for more accurate results to be obtained
with respect to the distance between the side 16 of the vehi-
cle 10 and an obstacle 19 arranged adjacent the side 16 of the
vehicle 10. The sensors 13 may be placed towards the lower
end of the car body so that detection of a kerb is facili-

tated.

At least two sensors 13 may be provided on each side of the
vehicle 10. This allows the driver assistance system 11 to
detect obstacles on both sides of the vehicle 10, for example,
when the vehicle 10 is driven down a narrow road or a one way

street where a kerb is close to the driving path.

The sensors 13 may be ultrasonic sensors. However it will be
understood by those skilled in the art that any other suitable
sensor may be used. This can include radar or lidar sensor

systems.

The sensors 13 may be used to determine the distance between
the vehicle body and the kerb whilst the vehicle is in motion,
in particular whilst the vehicle is travelling at with a speed
above walking pace, for example, more than 10 km/h. The turn-
ing angle of the wvehicle is determined, for example, by de-

tecting the steering wheel angle.

A processing means 15 is provided for processing the informa-
tion provided and calculating the risk of hitting the obstruc-
tion. The processing means 15 may form part of further driver

assistance systems or may be a dedicated device or module.

The operation of the driver assistance system 11 will be de-

scribed in relation to the obstacle 19 being a road side kerb
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22. However it will be understood that the obstruction may be
any roadside object which is of sufficient size to damage the

body work of the wvehicle 10.

Figure 2 illustrates the path of travel of a vehicle 10 with-
out use of the driver assistance system 11. If the distance d
between the side 16 of the vehicle 10 is too small and the
turning angle 8; too great, a portion of the side 16 of the
vehicle 10 towards the rear makes contact with the kerb 22 at
region 21 which is likely to cause damage to the bodywork

and/or wheel.

Figure 3 illustrates the path of travel of a vehicle 10 around
a curve with use of the driver assistance system 11. In opera-
tion, the sensors 13 measure the distance d; between the side
16 of the vehicle body and the kerb 22 as the vehicle 10 ap-
proaches a corner. This information is transmitted to the
processing means 15 on a continuous real time basis. The
turning angle ©6; of the vehicle 10 is also determined from the
steering wheel sensor 14 and this information transmitted to

the processing device 15 on a continuous real time basis.

The length 1 of the vehicle 10 is stored within the processing
means 14. The length may be the length of the vehicle 10 end
to end or the length of the wheelbase. Based on this informa-
tion the processing means determines whether or not the side
16 of the vehicle 10 is going to hit the kerb 22 if the pre-
sent course 1s continued. If the determination is that the
side of the vehicle 10 will hit the kerb 22, the processing
device 15 outputs a signal to a means 20 for averting the risk

of hitting the obstacle, such as an audio or visual indicator.
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An algorithm may be used to calculate when warning should be
triggered. For example, if the risk of colliding with an ob-
stacle 19 is greater than a threshold value, the warning may
be triggered at a time interval before the expected collision
suitably long for the driver to take averting action, for ex-

ample by braking.

In an embodiment, upon receiving a signal from the processing
means 14, a warning display lights up on the instrument panel
of the vehicle 10. In an embodiment, one or more yellow LEDs
may be used to visually warn the driver that there is a kerb
22 on one side of the vehicle 10 that might cause damage to
the vehicle due to the turning angle being too large. The
driver will have to either reduce the turning angle or reverse
to find a better position to turn. One or more red LEDs may
be used to visually warn the driver that there is no way of
avoiding the kerb 22 by changing the turning angle. The
driver must reverse to find a better position. However, the
warning is not limited to using yellow and red LEDs. Any
suitable two different signals may be used. The visual display
may be supplemented or replaced by an audible signal. This
can also have two or more different features audio feature,
such as freguency pitch or volume to assist the driver in as-
sessing the risk of a collision and deciding on a suitable

course of action.

In an embodiment, the warning system may be supplemented by or
replaced with an automatic response by the vehicle 10. Such an
active system could include controls to automatically adijust
the steering wheel to turn the vehicle 10 and avoid the kerb.
A control system to automatically brake the vehicle 10 to pre-

vent collision with the kerb may be provided.
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The method according to one of the embodiments described
herein may be carried out by computer program code tangibly
embodied on a program product that when executed on a proces-
sor of the processing means 15, causes the processor to per-

form the method.

The driver assistance system 11 is not only applicable to
automobiles, but also to commercial vehicles such as heavy

goods vehicles and buses.



10

15

20

25

30

WO 2016/124277 PCT/EP2015/078952

11

Claims

1. A driver assistance system (11) for a wvehicle (10), com-
prising:
detection means (12) for detecting the distance between
an obstacle (19) and a side (16) of the wvehicle (10),
determination means (14) for determining a turning de-
gree angle of the vehicle, and

processing means (15) configured to:

receive information indicative of the distance be-
tween the obstacle (19) and the side (16) of the vehicle
{(10) from the detection means (12);

receive information indicative of the turning degree
angle of the vehicle (10) from the determination means
(14);

calculate a risk of at least a portion of the side
(16) of the wvehicle (10) hitting the obstacle (19) based
on the distance between the obstacle (19) and the side
(16) of the wvehicle (10), the turning degree angle and
the length of the vehicle (10), and

activate means (20) for averting the risk of hitting
the obstacle, if the calculated risk is greater than a

threshold value.

2. The system (11) according to claim 1, characterized in
that the detection means (12) comprises at least one sen-
sor (13) configured to detect the distance between the ob-

stacle (19) and the side (16) of the wvehicle (10).
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The system (11) according to claim 2, characterised in
that two sensors (13) are arranged on the side (16) of the

vehicle (10).

The system (11} according to claim 3, characterised in
that the sensors (13) are components of an ultrasonic or

radar or lidar distance measuring system.

The system (11) according to one of claims 1 to 4, charac-
terised in that the means (20) for averting the risk com-

prises a warning system to alert a driver.

The system (11) according to claim 5, characterised in
that the warning system comprises a visual display and/or

an audible signal generator.

The system (11) according to one of claims 1 to 6, charac-
terised in that the means (20) for averting the risk com-

prises means to automatically adjust the vehicle movement.

The system (11) according to claim 7, characterised in
that the means to automatically adjust the vehicle move-
ment comprises means to control the steering wheel angle

and/or the braking of the vehicle.

The system (11) according to one of claims 1 to 8, charac-
terised in that the processing unit (15) is further con-
figured to predict the path of the side (16) of the vehi-
cle (10) based on the turning angle and the length of the
vehicle (10), determine the positon of the obstacle (19)
and calculate the risk of the side (16) of the vehicle
(10) hitting the obstacle (19) based on the predicted path
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10.

11.

12.

13.

13

of the side (16) of the wvehicle (10) and the position of
the obstacle (19).

A method of determining the risk of a vehicle (10) hitting
an obstacle (19) whilst turning, comprising:

detecting the distance between the obstacle (19) and a
side (16) of the vehicle (10);

determining the turning degree angle of the wvehicle
(10),

calculating the risk of at least a portion of the side
(16) of the wvehicle (10) hitting the obstacle (19), based
on the distance of the side (16) of the vehicle (10) from
the obstacle (19), the turning degree angle and the length
of the wvehicle (10), and

triggering a warning if the calculated risk is greater

than a threshold value.

The method according to claim 10, further comprising pre-
dicting the path of the side (16} of the vehicle (10)
based on the turning angle and the length of the wvehicle
(10), determining the positon of the obstacle (19) and
calculating the risk of the side (16) of the wvehicle (10)
hitting the obstacle based on the predicted path of the
side (16) of the vehicle (10) and the position of the ob-
stacle (19).

The method according to claim 11, characterised in that
the length of the vehicle (10) is the length of the side
of the vehicle or the length of the wheel base.

The method according to one of claims 10 to 12, character-

ised in that the triggering the warning comprises activat-
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14.

15.

14

ing a visual indicator and/or an audible indicator and/or
adjusting the steering wheel angle and/or adjusting the

braking of the wvehicle.

A vehicle comprising the driver assistance system (11} ac-

cording to one of claims 1 to 9.

A program product, comprising computer program code tangi-
bly embodied thereon that when executed on a processor,
causes the processor to perform the method of one of

claims 10 to 13.
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