wo 2017/174362 A1 [N 00000 O 0 0O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/174362 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

31

12 October 2017 (12.10.2017) WIPOIPCT
International Patent Classification:
GO6K 9/00 (2006.01)
International Application Number:
PCT/EP2017/056879

International Filing Date:
22 March 2017 (22.03.2017)

Filing Language: English
Publication Language: English
Priority Data:

16163626.1 4 April 2016 (04.04.2016) EP
Applicant: CONTI TEMIC MICROELECTRONIC

GMBH [DE/DE]; Sieboldstrale 19, 90411 Niimberg
(DE).

Inventor: ASHRAFI, Mina; Memelstralie 48, 89231 Neu-
Ulm (DE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: DRIVER ASSISTANCE SYSTEM WITH VARIABLE IMAGE RESOLUTION

100

Fig.1

(57) Abstract: The invention relates to recording images with variable resolution for a driver assistance system (101) of a vehicle
(100). The driver assistance system (101) comprises a camera (102). In the standard operation mode, the camera (103) is configured
to iteratively switch between recording images of a first type and images of a second type with a higher resolution than the images of
the first type. In this way, the images of the first type can be used for analyzing a near-range of the vehicle environment without re -
quiring too much computing power. Moreover, the images of the second type have a sufficient resolution for analyzing a far-range of
the vehicle environment.
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Driver assistance system with variable image resolution

Technical field

The invention relates to recording images with variable
resolutions for a driver assistance system. In particular, the
invention relates to a driver assistance system, a vehicle, a

method, a program element and a computer-readable medium.

Technical background

Modern vehicles, for example automobiles and trucks, can be
equipped with driver assistance systems for assisting the driver
of the vehicle in different traffic situations. Such driver
assistance systems can comprise forward looking cameras that are,
for example, used for a range of different functions such as for

lane detection, traffic sign recognition and for other functions.

EP1033694A2 describes that a rear-view monitor for use in
vehicles is provided, in which contained are vehicle-mounted
image pickup means for picking up images of road in the rear of
one's own vehicle at every fixed time; and detection means for
detecting an overtaking vehicle by processing road images
obtained by the image pickup means. The monitor keeps monitoring
of relative movement between one's own vehicle and the overtaking
vehicle detected by the detection means. The monitor is
characterized in that the image pickup means contain a wide-angle
high resolution camera, and the detection means include: first
image processing means for processing the whole road images
obtained by the image pickup means by sampling image data; second
image processing means for processing a part of road images
obtained by the image pickup means without sampling image data;
and selection means for selecting either the first image
processing means or the second image processing means in response
to a situation of traffic. Thus, a rear-view monitor for use in
vehicles enables monitoring over a wide range, i.e. the far and

near distances, under preferable conditions.
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Nowadays, driver assistance systems have to deal with a great
amount of data. However, the computing power available to the
driver assistance system is limited. Due to the limited computing
power the resolution of images recorded with the cameras of the

driver assistance system has to be limited.

Summary of the invention

It is an object of the invention to provide an improved driver
assistance system. In particular, an object of the invention may
be seen in providing a driver assistance system with a more

reliable object detection.

This object is solved by the subject-matter of the independent
claims. Further embodiments and advantages are set out in the

respective dependent claims.

A first aspect of the invention relates to a driver assistance
system for a vehicle. The driver assistance system comprises a
camera for recording images of a vehicle environment. The camera
is configured for recording images of a first type of the vehicle
environment in a first recording mode and is configured for

recording images of a second type of (only) a section of the

vehicle environment in a second recording mode. Furthermore, the
camera is configured to record the images of the second type in
a higher resolution than the images of the first type. At this
point, resolution is to understand as the measure of pixel per
centimetre or pixel density. Thus, the second type has a higher
pixel per centimetre compared to the first type. Moreover, the
camera is configured to automatically switch between the first

recording mode and the second recording mode.

The gist of the invention may be seen in providing a driver

assistance system with a camera having a variable or dynamic
sensor resolution. This can be provided in that the standard
operating mode of the camera comprises at least two recording

modes, the first recording mode for recording images with a lower
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resolution and the second recording mode for recording images
with a higher resolution. In the standard operating mode the

camera can be configured to iteratively switch between the first
recording mode and the second recording mode. In other words, the
camera switches between the first and second recording modes,
i.e., the camera can record images of the first type and images
of the second type iteratively. In this way, images of the first
type with a lower resolution are provided, that do not require
as much computing power as if the pixel density was kept at the
high rate, i.e., the second type images . Furthermore, images of
the second type with a higher pixel density are provided, which
allow for a more detailed object detection of a small interest
areas of the image, for example, in an area around the vanishing
point (far-range of the vehicle environment). Thus, the present
invention provides both, an optimization of the computing power
and reliable object detection. This will be explained in the

context of further specified embodiments hereinafter.

The driver assistance system takes account of the fact that most
of the algorithms used for providing driver assistance are

computational intensive such that much processing power can be
needed. The inventors have recognized that it is advantageous to
limit the resolution of the recorded images in order to reduce
the needed processing power. However, the inventors have also
recognized that for certain targets, which are for example

located far ahead on the road, i.e. in an area around the vanishing
point, a higher pixel count, for example 4 megapixels or higher,
is required for providing a reliable driver assistance. The

provided driver assistance system further takes account of the
knowledge that most of the targets information at close distances
such as lane information and information relating to vehicles
travelling in less than 10 m distance, for example, will approach
the driver at high rates. Therefore, information from close

objects needs to be processed at high speeds. However, objects
that are located further away, for example cars travelling at a
distance greater than 20 m or traffic signs or objects located

at a far end of the road, are getting closer to the vehicle with
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a much lower rate. In order to achieve reliable object detection,

higher resolution images are required for such objects.

The driver assistance system can also be known under the term of
an advanced driver assistance system (ADAS). The vehicle can be
a road vehicle, for example a motor vehicle, an automobile, a
truck or a bus. The camera can be understood by the skilled person
as a sensor device for recording image data. For example, the
camera can be a digital camera and can be configured for recording
images in the optical spectrum and/or in the infrared spectrum.
Moreover, the camera can be a front looking camera of the vehicle
that is configured for recording images of a front area of the
vehicle. The vehicle environment can be understood as a
surrounding area of the vehicle. Hereby, the camera does not need
to be configured for recording images of the entire vehicle
environment. For example, the camera can be configured for

recording images of an area of the vehicle environment.

The images of the first type recorded by the camera can hereby
refer to first image data. For example, the images of the first
type can refer to amajority, especially to at least three of first
type images. Moreover, the process of recording images can refer
to the process of reading out the image data from the camera. For
example, the camera can comprise an image sensor with a plurality
of pixels and the process of recording the image can refer to the
process of reading out the pixels of the image sensor. The

recording of the images of the second type of only a section of
the vehicle environment can be performed in such a way that only
image data for the section of the vehicle environment is read out
from the camera. However, it can also be understood that an image
of the vehicle environment is read out from the camera and that
the image of the second type of the section of the wvehicle

environment is extracted from the image. In the context of the
present invention, the images of the second type can cover only
a part of the vehicle environment recorded by the images of the
first type. In other words, the images of the second type can cover
a partial section of the environment of the images of the first

type only. Thus, the images of the second type can comprise a



10

15

20

25

30

35

WO 2017/174362 PCT/EP2017/056879

zoomed section of the images of the first type. As a result, the
images of the second type have a higher resolution but the same
byte size and hence similar computing power to the first type.
The recording of the images of the first type in lower resolution
than the images of the second type can be achieved by recording
the images of the first type in a binned mode of the camera, i.e.
by jointly evaluating the plurality of pixels of the image sensor
of the camera. The recording of the images of the second type in
the higher resolution can be performed in a non-binned mode of
the camera, where the pixels of the image sensor of the camera
are separately read out. In other words, the images of the first

type can be binned images.

At one given frame, one or more smaller areas of the image can
be selected by the algorithm for images of the second type which
will record the pixel information in full pixel density from the
consequent or the same frame. The possibility of having more than
one area for images of the second type could be used for example
to detect two traffic signs in different areas of the image or
a traffic sign and the vanishing point or a cluttered region

together.

The recording of the images of the first type and of the second
type can take place during the standard operation mode of the
camera. The camera can iteratively record images of the first type
and of the second type. In other words, the recording of the images
of the first type and of the second type can be executed in a
predetermined way and/or according to predetermined intervals.
For example, the camera can be configured such that every 20th
image is an image of the second type and the remaining images are
images of the first type. However, this is only an example. The
invention does not have to be restricted to this exact way of

recording images of the first and second type.

Moreover, the driver assistance system can also be configured to
analyze the images of the first and second type and to provide
driver assistance on the basis of the images of the first and

second type.
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A driver assistance system as generally described in the context
of the invention is exemplarily shown in Fig. 1. Examples of
images of the first type are shown in Figs. 2A and 3 and an example

of an image of the second type is shown in Fig. 2B.

In this way, the driver assistance system with the camera with
a dynamic image resolution is provided. Moreover, it is provided
that images of the first type are recorded such that the driver
assistance system can quickly react to events occurring close to
the vehicle, i.e. in a near range of the vehicle. Moreover, it
is also provided that images of the second type are recorded with
a higher resolution such that the driver assistance system can
also recognize objects located farther away from the vehicle,
i.e. in the far-range of the vehicle or close to the vanishing
point, and can reliably react to such objects. Thus, an improved
driver assistance system with more reliable object detection is

provided.

Thus, the driver assistance system of the present invention is
configured to automatically zoom into a partial area of the images
that are recorded in the first mode by the camera and to take the
next image or images with a higher resolution in the second,

zoomed mode. The system the automatically switches back into the

first, normal mode.

According to an exemplary embodiment of the invention, not more
than every 3td image recorded by the camera is an image of the
second type. In other words, only every Xth image recorded by the
camera is an image of the second type, wherein X is greater or

equal to 3. Preferably X can be greater or equal to 5.

For example, the 1st to 5th images recorded by the camera are of
images of the first type and only the 6th image is an image of
the second type (i.e. for one iteration). In other words, most
of the frames recorded by the camera can be recorded with a lower
resolution, e.g. by recording binned images, and only every 10th

frame or less is used for recording images of the second type.
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Moreover, the number of images of the first type between two
images of the second type does not have to be the same for every
iteration. For example, the number of images of the first type
between two images of the second type can be dynamically varied
depending on the traffic situation. For example, the camera can
be configured for recording an image of the second type once a
second. In other words, the camera can be configured for recording
images of the first type and images of the second type
iteratively, wherein most of the time images of the first type
are recorded. In this way, it is provided that enough images are
recorded for observing a near-range of the vehicle environment
(i.e. close to the wvehicle), where events can occur quickly.
However, it is also provided that images are recorded in a higher

resolution for analyzing a far-range of the vehicle environment.

According to an exemplary embodiment of the invention, the camera
comprises an image sensor having a plurality of pixels, wherein
the pixels are arranged into groups and wherein each group
comprises at least two pixels. Furthermore, the camera is
configured to jointly evaluate the pixels of each group for
recording the images of the first type. Moreover, the camera is
configured to separately evaluate the pixels of each group
recording the section of the surrounding of the vehicle for

recording the images of the second type.

In other words, the camera can be configured to operate in a binned
mode when recording images of the first type. In other words, the
images of the first type can be binned images. In order to record
the images of the first type, the pixels of each group of the image
sensor can be jointly read out. However, image data can also be
separately read out of the pixels of each group, wherein the image
data is merged together for each group for creating the binned
image of the first type, which can be further processed by the
driver assistance system. For recording the images of the second
type, the camera can be configured to separately read out each
pixel of each group. Hereby, it is possible that only the pixels
of the groups recording the section of the surrounding of the

vehicle are read out. In other words, the pixels of the groups
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which are not used for recording the section of the surrounding

of the vehicle do not need to be read out.

According to another exemplary embodiment of the invention, the
driver assistance system is configured to automatically

determine the section of the surrounding of the wvehicle.

In other words, the standard operation mode of the driver
assistance system can also comprise the automatic determination
of the section of the surrounding of the vehicle for recording
the images of the second type. In this way, a driver assistance
system is provided such that it automatically records images of
the first type for mainly observing the near range and images of
the second type mainly for observing the far-range and also
automatically determines which section of the surrounding of the

vehicle has to be recorded for the images of the second type.

In the following examples are given on how the section of the
vehicle environment can be determined for recording images of the

second type.

The section of the vehicle environment for second type images can
be an area where an object detection algorithm has failed to
detect or has a higher uncertainty in object detection. In this
case, a higher pixel density will help to repeat the object

detection algorithm with a higher accuracy.

One common area of the image which requires a better resolution
is the area around the vanishing point, where the road and the
relevant objects such as traffic light or traffic signs become

smaller and hence the object detection is more challenging.

Another example is detection of far pedestrians in an urban
background for pedestrian detection algorithm. In high detail
urban scenes, having a second type image which cover a high
clutter areas of the image can help to detect the pedestrians in

due time.
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According to another exemplary embodiment of the invention, the
driver assistance system is configured to automatically

determine one or more areas around vanishing point of the vehicle
environment and is configured to determine the section such that

the distant area is at least partly covered by the section.

In the context of the invention, a close/near-range can be less
than 20 m, less than 50 m or less than 100 m distant from the

vehicle.

In other words, the driver assistance system is configured to
automatically record images of the second type comprising at
least partly a far-range of the vehicle environment. In this way,
the driver assistance system is configured to automatically

select a section of the vehicle environment for recording images
of the second type, for which section a higher resolution is

usually required.

According to another exemplary embodiment of the invention, the
driver assistance system is configured to determine the section
in such a way that the section is located around a vanishing point

of a road on which the vehicle is driving.

The camera can be configured for automatically determining the
road on which the vehicle is driving. The vanishing point can for
example be determined by extrapolating borders of the road.
Moreover, the driver assistance system can be configured to
extrapolate the borders of the road and to determine cross point
of the extrapolated border of the road and of a horizon recorded
by the camera. In this way, the driver assistance system can
automatically determine the section where a high resolution is

required.

According to another exemplary embodiment of the invention, the
driver assistance system is configured to analyze a size of a
target vehicle in an image recorded by the camera and to determine

the section in such a way that the section is located around the
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target vehicle, if the size of the target vehicle is smaller than

a first threshold wvalue.

The target vehicle can be understood as an adjacent vehicle. The
target vehicle can also relate to another vehicle being present
in the forward looking area of the camera of the driver assistance
system. In other words, the section of the vehicle environment
can be determined in such a way such that the section is located
in a region of a target vehicle, if the size of the target vehicle
is smaller than a first threshold value. In this way, the section
of the vehicle environment can be easily and effectively

determined by means of a comparison of sizes.

According to another exemplary embodiment of the invention, the
driver assistance system is configured to analyze a size of a road
sign in an image recorded by the camera and to determine the
section in such a way that the section is located around the road
sign, if the size of the road sign is smaller than a second
threshold value.

The same features and advantages can apply to this exemplary
embodiment as they are described with reference to the above
exemplary embodiments relating to the determination of the

section around a target vehicle.

According to another exemplary embodiment of the invention, a
4-Megapixel imager is used for the driver assistant system. In
this case, the resolution of the images of the first type can be
10 pixel per degree and the resolution of the images of the second

type can be 30 pixel per degree.

A further aspect of the invention relates to a vehicle comprising
a driver assistance system according to any one of the preceding

claims.
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In the context of the invention, the vehicle may be a road vehicle.
For example, the vehicle can be a motor vehicle, an automobile,

a truck or a bus.

It has to be noted, that the features and advantages described
with reference to the driver assistance system can also

characterize the vehicle with the driver assistance system.

A further aspect of the invention relates to a method for
recording images for a driver assistance system of a vehicle. The
method comprises the steps of recording images of a first type
of a vehicle environment in a first recording mode and recording
images of a second type of only a section of the wvehicle
environment in a second recording mode. Moreover, the method
comprises the step of automatically switching between the first
recording mode and the second recording mode. Furthermore, the
images of the second type are recorded with a higher resolution

than the images of the first type.

The method described in the context of the present invention can
be carried out by the driver assistance system described herein.
The steps of the method can be carried out in the described order,
in another order, or parallel to each other. Moreover, the method
can also comprise further steps which are described with

reference to the driver assistance system.

A further aspect of the invention relates to a program element,
which, when it is carried out by a processor, instructs the
processor to carry out a method described in the context of the

invention.

The program element can for example be an executable that is
configured for being loaded in a driver assistance system of a
vehicle. Moreover, the program element can also refer to an
update, which enables an already existing program element to

carry out the method described in the context of the invention.
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Another aspect of the invention relates to a computer-readable
medium, on which a program element is stored, which, when it is
carried out by a processor, instructs the processor to carry out

a method described in the context of the invention.

The computer-readable medium can for example relate to a floppy
disk, a CD, a DVD, a USB stick, a hard drive, a network server,

or any other medium on which a program element can be stored.

The gist of the invention may be seen in providing a driver
assistance system with a camera for recording images with
variable resolution. In the standard operation mode, the camera
is configured to iteratively switch between recording images of
a first type and images of a second type with a higher resolution
than the images of the first type. In this way, the images of the
first type can be used for analyzing a close-range of the vehicle
environment without regquiring too much computing power.
Moreover, the images of the second type are provided with a
sufficient resolution for analyzing distant areas (around the

vanishing point) of the vehicle environment.

The aspects described above and further aspects, features and
advantages of the invention may also be found in the exemplary
embodiments which are described in the following with reference

to the appended drawings.

Brief description of the drawings

Fig. 1 shows a vehicle with a driver assistance system according

to an exemplary embodiment of the invention.

Fig. 2A shows an image of the first type according to an exemplary

embodiment of the invention.

Fig. 2B shows an image of the second type according to an exemplary

embodiment of the invention.



10

15

20

25

30

35

WO 2017/174362 PCT/EP2017/056879

13

Fig. 3 shows an image of the first type according to an exemplary

embodiment of the invention.

Fig. 4 shows a camera of a driver assistance system according to

an exemplary embodiment of the invention.

Fig. 5 shows a flow-chart of a method according to an exemplary

embodiment of the invention.

The figures can be schematically drawn and do not need to be true
to scale. If the same reference signs are used in the following
description with reference to different figures, the reference
signs may refer to similar elements. However, similar elements

may also be referenced by different reference signs.

Detailed description of the embodiments

In Fig. 1, a vehicle 100 with a driver assistance system 101 is
shown. The driver assistance system 101 comprises a camera 102
and a control unit 103. The camera 102 is configured for recording
images of a vehicle environment 100 and is configured as
forward-looking camera. Moreover, the camera is configured for
recording images of a first type of the vehicle environment in
a first recording mode. For example, such images of the first type
are shown in Figs. 2A and 3. Moreover, the camera is configured
for recording images of a second type of only a section ormultiple
sections of the vehicle environment in a second recording mode.
Moreover, the images of the second type are recorded by the camera
in a higher resolution than the images of the first type. The
camera is furthermore configured to automatically switch between
the first recording mode and the second recording mode. In other
words, the camera is configured to automatically switch between
the first recording mode and the second recording mode. For
example, the camera 102 can be configured such that not more than
every 3rd image recorded is a second image. For achieving this,
the camera 103 is configured to record the images of the first
type as binned images and is structured as described with

reference to Fig. 4.
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In Fig. 2A, an image of the first type 200 of a vehicle environment
201 of the vehicle according to an exemplary embodiment of the
invention is shown. The image of the first type 200 is for example
recorded by the camera 102 of the driver assistance system 101

described with reference to Fig. 1.

The image of the first type 200 is overlaid with a grid 202

comprising a plurality of grid cells. Furthermore, the driver
assistance system is configured for selecting at least one of the
grid cells of the grid 202 for recording an image of the second
type of a section of the vehicle environment. For example, the
driver assistance system selects the grid cell 203 for recording
the image of the second type of the section of the wvehicle

environment, i.e. the grid cell 203 represents the section of the
vehicle environment. In other words, by selecting the grid cell
203, the driver assistance system selects a section of the vehicle
environment. Thus, the selected grid cell 203 can refer to the

section of the vehicle environment 201.

For example, the driver assistance system can determine the

vanishing point 207 of the road recorded in the image of the first
type 200 and select the grid cell 203 in such a way that it is
located around the vanishing point of the road. This vanishing
point 207 can be determined by analyzing the boarders 205 and 206
of the road. Alternatively, the driver assistance system can also
analyze the size of a target vehicle or of a traffic sign and
select the grid cell 203 in such a way is located around the target
vehicle or the road sign, if the size of the target vehicle or

the road sign is below a threshold wvalue.

In Fig. 2B, an image of the second type 204 recorded by the camera
of the driver assistance system shown in Fig. 1 is shown according
to an exemplary embodiment of the invention. The image of the
second type 204 is an image of the determined section and/or

selected grid cell 203 shown in Fig. 2A. The image of the second

type 204 is recorded with a higher resolution than the image of
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the first type 200 such that the far-range of the vehicle

environment can be properly analyzed.

Just as an illustrative example, the resolution of the image of
the first type 200 is represented by the grid 202 and the
resolution of the image of the second type 204 is represented by
the grid 208. Thus, the resolution of the image of the second type
204 is higher than the resolution of the image of the first type
200.

In Fig. 3, an image of the first type 300 of another wvehicle
environment recorded by the camera of the driver assistance
system shown in Fig. 1 is shown. Furthermore, it is shown that
the image of the first type 300 is overlaid with a grid and that
the grid cell 301 comprising a traffic sign 302 is selected for
the recording of the image of the second type. In other words,
the image of the second type only comprises the selected section
and/or grid cell 301.

In other words, the binned image as shown in Fig. 2A and Fig. 3
is used to obtain information from the close/near-range of the
vehicle environment for the driver assistance system. Moreover,
every few frames images of the second type with a higher
resolution, i.e. information from the full resolution imager, can
be obtained and used to zoom into some features or targets in one
small area of the image. Fig. 2b is for example used for looking
into a far end of the road. The driver assistance system can also
automatically decide to focus on other objects such as traffic
signs shown in Fig. 3 and to use the full resolution information

from that part of the image 301 to resolve such objects.

In Fig. 4, a camera of a driver assistance system according to
an exemplary embodiment is shown. The camera comprises an image
sensor 401, for example a CCD or CMOS sensor, comprising a

plurality of pixels 403. The pixels 403 are arranged into groups
402, such that each group comprises four pixels according to this
exemplary embodiment. However, the groups of the imaging sensor
401 can also comprise different numbers of pixels. For recording

the images of the first type, the camera 400 is configured to
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jointly evaluate the data of the pixels 403 for each group. In
other words, the image data of the pixels 403 can be merged for
each group. For recording the images of the second type, the

pixels 403 of the groups 402 recording the images of the second
type are separately read out. For example, the group 402 is used
for recording the section of the vehicle environment such that
all four pixels of the group 402 are separately read out for

recording the second image.

It has to be noted that according to this exemplary embodiment,
a simple image sensor 401 with a very few number of pixels is shown
for illustrating the principle underlying this exemplary

embodiment. However, the image sensor can also comprise a much

higher number of pixels and groups.

In Fig. 5, a flow-chart for a method for recording images for a
driver assistance system of a vehicle according to an exemplary
embodiment is shown. The method comprises the step S1 of recording
images of a first type of a vehicle environment in a first

recording mode and the step S2 of recording images of a second
type of only a section of the vehicle environment in a second
recording mode. Moreover, the method comprises the step S3 of
automatically switching between the first recording mode and the
second recording mode. Moreover, the images of the second type

are recorded with a higher resolution than the images of the first

type.

In the claims, the word “comprising” does not exclude other
elements or steps and the indefinite article “a” or “an” does not
exclude a plurality. The mere fact that certain measures are
recited in mutually different dependent claims does not indicate
that a combination of these measures cannot be used to advantage.
The reference numerals in the claims are not intended to restrict

the scope of the claims.
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Patent claims
1. Driver assistance system (101) for a vehicle (100), the

driver assistance system comprising:

a camera (102) having a variable or dynamic sensor
resolution configured to record images of a vehicle environment;

wherein the camera is configured to record images of a first
type (200) of the vehicle environment (201) in a first recording
mode;

wherein the camera is configured to record images of a second
type (204) of a section (203) of the vehicle environment in a
second recording mode;

wherein the images of the second type are recorded at a
higher resolution than the images of the first type;

wherein the camera is configured to automatically switch
between the first recording mode and the second recording mode;
and

wherein, the driver assistance system is configured to
analyse at least one image of the first type to determine the

section of the vehicle environment.

2. Driver assistance system (101) according to claim 1, wherein
not more than every 3rd image recorded by the camera is an image

of the second type.

3. Driver assistance system (101) according to any of the
preceding claims,

wherein the camera (102, 400) comprises an image sensor
(401) having a plurality of pixels (403);

wherein the pixels (403) are arranged into groups (402),
wherein each group comprises at least two by two pixels;

wherein the camera is configured to operate in a binned mode
to jointly evaluate the pixels of each group for recording the
images of the first type; and

wherein the camera is configured to operate in a non-binned
to separately evaluate the pixels of each group recording the

section of the vehicle environment for recording the images of
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the second type.
4, Driver assistance system (101) according to any of the

preceding claims,

wherein the driver assistance system is configured to
analyse the at least one image with an object detection algorithm
to determine the section of the vehicle environment; or wherein
the driver assistance system is configured to analyse the at least
one image with a pedestrian detection algorithm to determine the

section of the vehicle environment.

5. Driver assistance system (101) according to any of the
preceding claims,

wherein the driver assistance system is configured to
determine a distant area around a vanishing point of the vehicle
environment, wherein the distant area is at a far-range of the
vehicle environment, and the driver assistance system is
configured to determine the section such that the distant area
is at least partly covered by the section; and

wherein the vanishing point is determined by extrapolating

borders of a road.

6. Driver assistance system (101) according to any of the
preceding claims,

wherein the driver assistance system is configured to
analyze a size of a target vehicle in an image of the first type
recorded by the camera and to determine the section such that the
section is located around the target vehicle, if the size of the

target vehicle is smaller than a first size threshold value.

7. Driver assistance system (101) according to any of the
preceding claims,

wherein the driver assistance system is configured to
analyze a size of a road sign (302) in an image of the first type
recorded by the camera and to determine the section such that the
section is located around the road sign, if the size of the road

sign is smaller than a second size threshold value.
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8. Driver assistance system (101) according to any of the
preceding claims, wherein a resolution of images of the first type
is between 10 and 15 pixels per degree and a resolution of images

of the second type is between 25 and 30 pixels per degree.

9. Vehicle (100) comprising a driver assistance (101) system

according to any of the preceding claims.

10. Method for recording images for a driver assistance system
of a vehicle, the method comprising the steps:

recording images of a first type of a vehicle environment
in a first recording mode (S1) with a camera (102) having a
variable or dynamic sensor resolution;

recording images of a second type of only a section of the
vehicle environment in a second recording mode (S2) with the
forward looking camera (102) having the variable or dynamic
sensor resolution;

automatically switching between the first recording mode
and the second recording mode (S3);

wherein the images of the second type are recorded at a
higher resolution than the images of the first type; and

analysing at least one image of the first type to determine

the section of the vehicle environment.

11. Program element, which is an executable that is configured
to be loaded in a driver assistance system of a vehicle, and which
when it is carried out by a processor, instructs the processor

to carry out a method according to claim 10.

12. Computer-readable medium on which a program element is
stored, which, when it is carried out by a processor, instructs

the processor to carry out a method according to claim 10.
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