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A system for a vehicle

The present invention relates to a system for a vehicle.

EP 1 720 131 B 1 describes an augmented reality system with real marker object

identification. The system comprises a video camera for gathering image data from a

real environment. The real environment represents any appropriate area, such as a

room of a house, a portion of a specific landscape, or any other scene of interest.

The real environment represents a living room comprising a plurality of real objects

for instance in the form of walls and furniture. Moreover, the real environment

comprise further real objects that are considered as marker objects which have any

appropriate configuration so as to be readily identified by automated image

processing algorithms. The marker objects have formed thereon significant patterns

that may easily be identified, wherein the shape of the marker objects may be

designed so as to allow identification thereof from a plurality of different viewing

angles. The marker objects also represent substantially two-dimensional

configurations having formed thereon respective identification patterns.

The system further comprises a means for identifying the marker objects on the basis

of image data provided by the camera. The identifying means may comprise well-

known pattern recognition algorithms for comparing image data with predefined

templates representing the marker objects. The identifying means may have

implemented therein an algorithm for converting an image, obtained by the camera,

into a black and white image on the basis of predefined illumination threshold values.

The algorithms are further configured to divide the image into predefined segments,

such as squares, and to search for pre-trained pattern templates in each of the

segments, wherein the templates represent significant portions of the marker objects.



First the live video image is turned into a black and white image based on a lighting

threshold value. This image is then searched for square regions. The software finds

all the squares in the binary image, many of which are not the tracking markers, such

as the objects. For each square, the pattern inside the square is matched against

some pre-trained pattern templates. If there is a match, then the software has found

one of the tracking markers, such as the objects. The software then uses the known

square size and pattern orientation to calculate the position of the real video camera

relative to the physical marker such as the objects. Then, a 3x4 matrix is filled with

the video camera's real world coordinates relative to the identified marker. This

matrix is then used to set the position of the virtual camera coordinates. Since the

virtual and real camera coordinates are the same, the computer graphics that are

drawn precisely superimpose the real marker object at the specified position.

Thereafter, a rendering engine is used for setting the virtual camera coordinates and

drawing the virtual images.

The system further comprises means for combining the image data received from the

camera with object data obtained from an object data generator. The combining

means comprise a tracking system, a distance measurement system, and a

rendering system. Generally, the combining means is configured to incorporate

image data obtained from the generator for a correspondingly identified marker

object so as to create virtual image data representing a three-dimensional image of

the environment with additional virtual objects corresponding to the marker objects.

Hereby, the combining means is configured to determine the respective positions of

the marker objects within the real environment and also to track a relative motion

between the marker objects with respect to any static objects in the environment and

with respect to a point of view defined by the camera.

The system further comprises output means configured to provide the virtual image

data, including the virtual objects generated by the generator wherein, in preferred

embodiments, the output means is also configured to provide, in addition to image

data, other types of data, such as audio data, olfactory data, tactile data, and the like.

In operation, the camera creates image data of the environment, wherein the image

data corresponds to a dynamic state of the environment which is represented by

merely moving the camera with respect to the environment, or by providing moveable



objects within the environment; for instance the marker objects or one or more of the

objects are moveable. The point of view of the environment is changed by moving

around the camera within the environment, thereby allowing to observe especially the

marker objects from different perspectives so as to enable the assessment of virtual

objects created by the generator from different points of view.

The image data provided by the camera, which are continuously updated, are

received by the identifying means, which recognizes the marker objects and enables

the tracking of the marker objects once they are identified, even if pattern recognition

is hampered by continuously changing the point of view by, for instance, moving the

camera or the marker objects. After identifying a predefined pattern associated with

the marker objects within the image data, the identifying means inform the combining

means about the presence of a marker object within a specified image data area and

based on this information, the means then continuously track the corresponding

object represented by the image data used for identifying the marker objects

assuming that the marker objects will not vanish over time. The process of identifying

the marker objects is performed substantially continuously or is repeated on a regular

basis so as to confirm the presence of the marker objects and also to verify or

enhance the tracking accuracy of the combining means. Based on the image data of

the environment and the information provided by the identifying means, the

combining means creates three-dimensional image data and superimposes

corresponding three-dimensional image data received from the object generator,

wherein the three-dimensional object data are permanently updated on the basis of

the tracking operation of the means.

The means may, based on the information of the identifying means, calculate the

position of the camera with respect to the marker objects and use this coordinate

information for determining the coordinates of a virtual camera, thereby allowing a

precise "overlay" of the object data delivered by the generator with the image data of

the marker objects. The coordinate information also includes data on the relative

orientation of the marker objects with respect to the camera, thereby enabling the

combining means to correctly adapt the orientation of the virtual object. Finally, the

combined three-dimensional virtual image data is presented by the output means in

any appropriate form. The output means may comprise appropriate display means so



as to visualize the environment including virtual objects associated with the marker

objects. When the system is operated, it is advantageous to pre-install recognition

criteria for at least one marker object so as to allow a substantially reliable real-time

image processing. Moreover, the correlation between a respective marker object and

one or more virtual objects may be established prior to the operation of the system or

is designed so as to allow an interactive definition of an assignment of virtual objects

to marker objects. For example, upon user request, virtual objects initially assigned to

the marker object are assigned to the marker object and vice versa. Moreover, a

plurality of virtual objects is assigned to a single marker object and a respective one

of the plurality of virtual objects is selected by the user, by a software application.

The object of the invention is to improve a system for a motor vehicle.

Said object is attained by a system with the features of independent claim 1.

Advantageous refinements are the subject of dependent claims and are included in

the description.

Accordingly, a system for a vehicle is provided. The system can also be called an

infotainment system, if it has both information and entertainment functions.

The system has a head-up display.

The system has a circuit which is connected to the head-up display. The circuit may

be integrated into a central unit. Alternatively the circuit may be integrated into a

housing having the head-up display.

The system has recording means for recording first image data of the vehicle

surroundings. The recording means is connected to the circuit.

The circuit is configured to recognize an object in the surroundings based to the

recorded first image data. This functionality may also be referred to as object

recognition.



The head-up display is configured to project an image onto a windshield of the

vehicle or onto a combiner in the driver's field of view. The combiner may be

distanced from the windshield. The combiner is a reflecting at least partly transparent

pane, e.g. made of transparent plastic material.

The circuit is configured to generate second image data for outputting the image and

to send them to the head-up display.

The circuit is configured to generate a virtual barrier in the second image data.

The circuit is configured to position the virtual barrier within the image based on a

determined position of the recognized object, whereby the positioned virtual barrier in

the driver's view direction to the recognized object overlaps the recognized object at

least partially.

Tests by the applicant have shown that intuitively understandable warning

information can be output to the driver by the virtual barrier. Thus, the driver need not

first interpret a symbol and associate the interpreted symbol with a source of danger.

The interpretation and association with danger are taken over by the virtual barrier

positioned in the field of view.

Advantageous embodiments of the system will be described below.

According to one embodiment, the virtual barrier may be a virtual wall. The driver

would like to avoid collision with a wall instinctively, so that the driver can

countersteer rapidly and nearly reflexively and gain valuable fractions of a second of

time before a possible collision.

According to one embodiment, the virtual barrier may be semitransparent. Because

of the transparency of the virtual barrier the driver can recognize real objects through

the virtual barrier, for example, a moving trunk.

According to one embodiment, the recognized object may be a road marking. The

road marking may be a side line or a center line in white or yellow.



According to one embodiment, the recognized object may be a traffic sign. The traffic

sign may be a "no entry" placed at the exit ends of a one-way street. The virtual

barrier may overlap the traffic sign and virtually closing the exit end of the one-way

street, so that the driver is hindered to drive in the wrong direction virtually.

According to one embodiment, the recognized object may be a constructional

boundary of a road. The constructional boundary may be a kerb stone edge. The

virtual barrier may overlap the kerb stone edge.

According to one embodiment, the circuit may be configured to generate the virtual

barrier when a warning signal exceeds a threshold. According to one embodiment,

the circuit may be configured to generate the warning signal based on a determined

distance of the vehicle to the object. Alternatively, the warning signal can also be

generated depending on other input variables, for example, traffic rules or the like.

According to one embodiment, the circuit may be configured to recognize a road

user. The circuit may be configured to generate the warning signal depending on the

recognition of the road user in the blind spot.

The previously described embodiments are especially advantageous both individually

and in combination. In this regard, all embodiments can be combined with one

another. Some possible combinations are explained in the description of the

exemplary embodiments shown in the figures. These possible combinations of the

features depicted therein, are not definitive, however.

The invention will be described in greater detail hereinafter by exemplary

embodiments using graphic illustrations.

Shown are:

FIG. 1 a schematic representation of a vehicle interior;

FIG. 2 a schematic block circuit diagram of an exemplary embodiment of a system;



FIG. 3 a schematic view of a vehicle in its surroundings;

FIG. 4 a schematic view through the windshield of a vehicle,

FIG. 5 a further schematic view through the windshield of a vehicle; and

FIG. 6 a further schematic view through the windshield of a vehicle.

FIG. 1

FIG. 1 shows a schematic representation of a vehicle interior. According to one

embodiment of FIG. 1, the vehicle 100 may include a driver seat 140 and a

passenger seat 50. The vehicle 100 may further include a steering wheel 130 on the

driver's side and a gearshift 170 and a front windshield 110. According to one

embodiment of FIG. 1, a system may be provided, the system also referred to as an

infotainment system providing information and entertainment functionality.

The infotainment system may have a central unit 500 providing a user interface. The

infotainment system may have, or be in communication with, an instrument cluster

display 520. According to one embodiment, the instrument cluster display 520 may

be arranged inline with the position of steering wheel 130, so that the user may see

the displayed information content through the openings in steering wheel 130. The

instrument cluster display 520 may be a color screen.

The infotainment system may have a head-up display 200. The head-up display may

also be referred to as head unit display 200. The head-up display 200 may be

configured to project an image 201 onto a front windshield 110 . A surface of front

windshield 110 may reflect the projected image 201 towards the user, in the case of

one embodiment of FIG. 1, towards the driver of the vehicle 100. According to one

embodiment shown in FIG. 1, the projected image 201 can be of the size of a

reflection area 299. The form of front windshield 0 may deviate from a flat

reflection surface, and an electronic rectification and/or optical rectification may be

used. A cheap alternative is a separate combiner (not shown). The combiner is at

least partially transparent and has a reflection surface. The combiner may be



positioned between the windshield and the driver/user in the viewing direction of the

driver/user.

The infotainment system may have adjustment means for adjusting the position of

the projected image 201 within the plane the of front windshield 110. The adjustment

means may comprise an actuating drive controlling the position of an optical element

of the head-up display 200 and/or the head-up display 200 itself. The position and/or

size of the reflection area 299 within the front windshield 110 may be controlled by

means of parameters. The central unit 500 may be configured to ascertain the

position of the user's eyes based on parameters of the adjustment of the projected

image 201 .

According to one embodiment of FIG. 1 the infotainment system may have an input

device 601 , 602, 603, 604, 605. A Sensor 602 may be one input device 602

positioned in the dashboard 120 having a sensitivity directed toward the steering

wheel 130 of the vehicle 100. The sensor 602 may be arranged and designed to

determine a position and/or a movement of a user's hand between the steering wheel

130 and dashboard 120. Another sensor 601 may be positioned in the center console

to enable input in the area of central unit 500.

The infotainment system may have an input device 603 in the central console. The

input device 603 may be part of the user interface, and may have one or more push¬

buttons, input wheels, and so forth. The system may have an input device 604

integrated in steering wheel 130, having one or more push-buttons, switches, and so

forth. The infotainment system may have an internal camera 510 recording an image

of the user.

The system may have recording means 6 11 for recording first image data of the

surroundings of vehicle 100. The recording means in one embodiment of FIG. 1 may

be a video camera, which records at least the surroundings in front of vehicle 100

through the windshield. Alternatively, recording means 6 11 may be arranged at a

different position in the vehicle, for example, in the area of the headlight. The

recording means 6 11 may be connected to the central unit 500 for transmitting the

first image data of the surroundings. The central unit 500 may be configured in this



case to recognize an object of the surroundings based to the recorded first image

data.

FIG. 2

FIG. 2 shows a block circuit diagram of an example of the system for a motor vehicle

100. The system may have a central unit 500. Central unit 500 may have a circuit

540. Circuit 540 may have a processor to run a program. Circuit 540 may have a

plurality of interfaces to connect other devices 601 etc. Central unit 500 may have a

central information display 530 that may be centrally arranged in dashboard 120 or

center console of vehicle 100. Central information display 530 may be touch screen,

comprising a touch sensitive surface for user input.

According to one embodiment of FIG. 2 , a system for a vehicle 100 is provided. The

system may have a head-up display 200, which is connected to a central unit 500.

Head-up display 200 may be configured to project an image 201 onto a windshield

110 of vehicle 100 in the driver's field of view.

The system may have a recording means 6 11 for recording first image data S61 1 of

the surroundings of vehicle 100. The recording means 6 11 is connected to the

central unit 500. According to one embodiment the system may have one or more

cameras 6 11, 612, 613, 614 positioned to record the image of the surroundings 400

of the vehicle 100. According to one embodiment, the central unit 500 may be

connected to a front camera 6 11 capturing image data S61 1 of the road and traffic in

front of the vehicle 100.

Additionally the central unit 500 may be connected to a back camera 612 capturing

image data S612 of the road and traffic behind the vehicle 100. The central unit 500

may be connected to a left camera 613 and/or to a right camera 614 recording an

image correspondingly. The one or more cameras 6 11, 612, 613, 614 may be used

to record the entire surroundings of the vehicle 100 concurrently.

According to one embodiment, central unit 500 is configured to recognize an object

of the surroundings based on the recorded first image data S6 1. The circuit 540 of

the central unit 500 may be configured to run an object recognition program to



recognize objects in the recorded image data S61 1, S612. The recognized object

may be road markings or a road user like a vehicle.

According to one embodiment, central unit 500 may be configured to generate

second image data S200 for outputting image 201 . The second image data S200

may be sent from central unit 500 to head-up display 200 via a connection, for

example, a cable. Function block 542 of the circuit 540 may be configured to

generate second image data S200 output to the head up display 200. Additionally the

function block 542 of the circuit 540 may be configured to generate image data S530

output to the central display 530 of the central unit 500 and image data S520 output

to the display 520.

According to one embodiment, central unit 500 may be configured to generate a

virtual barrier in the second image data S200. A virtual barrier may be a virtual wall or

a row of traffic cones or the like, which may be computer generated by rendering as a

vector graphic. According to one embodiment, central unit 500 may be configured to

position the virtual barrier within the image based on a determined position of the

recognized object, so that the positioned virtual barrier in the driver's view direction to

the recognized object overlaps the recognized object at least partially.

According to one embodiment in FIG. 2 , the circuit 540 may have a function block

541 for evaluating input signals. The function block 541 can be realized by hardware

or as a program sequence by software. Input signals in the embodiment in FIG. 2 are

at least the first image data S61 of the front camera. Objects from the surroundings

of vehicle 00 are detected by means of image recognition in function block 541 by

means of the first image data S61 . According to one embodiment, the function block

541 may be configured to output a position signal of the position of the recognized

object. The position of the recognized object relative to the position of vehicle 100

can be output.

According to one embodiment, first function block 541 of circuit 540 of central unit

500 may be configured to generate a warning signal S3. Central unit 500 may be

configured to generate the virtual barrier when warning signal S3 exceeds a

threshold. According to one embodiment, central unit 500 may be configured to



generate the warning signal S3 based on a determined distance of vehicle 100 to the

object. Alternatively or in addition, warning signal S3 can be based, moreover, on

other data, such as position data S609 of a position determining system 609 or

signals from radar sensors 615, 616, 617, 619.

Warning signal S3 may contain data a value, a vector, or a matrix, which represents

a risk of collision for vehicle 100. Warning signal S3 may be output to an input of

control function block 542. The function block 542 may be configured to generate the

second image data S200, S530, S520 based on the warning signal S3. In particular,

virtual barrier 210 can be generated based on warning signal S3.

According to one embodiment of FIG. 2, sensors 601 , 602 and input devices 603,

604 and a microphone 605 to record the voice of the user may be connected. The

central unit 500 may be configured to run a voice recognition program for vocal

control inputs. The infotainment system may have an internal camera 510 capturing a

user's face. The internal camera 510 may send image data S510 to the central unit

500 for evaluation. The central unit 500 may be configured to recognize the user's

eyes. The central unit 500 may be configured to ascertain a position of the user's

eyes concurrently.

A head-up display 200 and/or an instrument cluster display 520 and/or a central

information display 530 of the central unit 500 and/or a first sensor 601 and/or a

second sensor 602 and/or a first near field connection device 606 for connection with

a mobile device 791 and/or a second near field connection device 607 for connection

with a mobile device 792 and/or an input device 603, 604 may be connected to or in

communication with circuit 540. The sensor 601 , 602 may be of a contactless type.

The sensor 601 , 602 may be an infrared sensor.

According to one embodiment, an infotainment system of a vehicle 100 may include

an imaging system. The infotainment system may have a head-up display 200. The

infotainment system may have, a circuit 540 of a central unit 500 connectable to

head-up display 200 and to central information display 530. The central unit 500 may

be configured to send second image data S200 to the head-up display 200 to be

displayed. The head-up display 200 may be configured to project an image 201 onto



the front windshield 110, as shown in FIG. 1. The image 201 may be based on

second image data S200.

The central unit 500 may be configured to ascertain a user's point of view, the user's

point of view being the position of the user's eyes . To ascertain the position of the

user's eyes, the central unit 500 may be configured to evaluate image data S51 0 of

an internal camera 510, recognizing the user's eyes and their position within the

captured image.

The image 201 may be projected within an area 299. The projected image 201 may

be predefined, and may be adjustable by the user. The area 299 may be positioned

to the driver's view. The position of the area 299 may be adjusted to steering wheel

130, so that the image 201 is viewable by the driver who is also able to observe the

traffic in front of the vehicle 100. The image 201 may be at least partially transparent,

for example, semitransparent. At least parts of the area 299 may be transparent

during driving, so that the driver's view is not disturbed significantly.

The infotainment system may have an interface 608 to a bus of the vehicle, e.g., a

CAN bus, to retrieve vehicle data, e.g., the current speed, vehicle rain sensor data,

and so forth. The infotainment system may have a satellite receiver 609 to receive

position data S609 of the current position of the vehicle, such as GPS data or

GLONASS data. The system may have a transceiver 610 for communicating with a

wireless network such as, for example, a UMTS network, a LTE network, or a WL_AN

network.

The infotainment system may have one or more distance sensors 615, 616, 617,

619. The distance sensors 6 5, 616, 617, 6 19 may be ultrasonic sensors or radar

sensors, or any other device or system for measuring a distance to an object in the

surroundings of the vehicle 100. The one or more distance sensors 615, 616, 617,

619 may be connectable to central unit 500.

According to one embodiment of FIG. 2, the infotainment system may have

adjustment means for adjusting the position of the projected image 201 within the

plane of the front windshield 1 0 . The adjustment means may be electromechanical



drives for changing the position of the head-up display 200 or an optical element

thereof. The central unit 500 may be configured to send parameters S201 for the

adjustment to the head-up display 200. The central unit 500 may be configured to

ascertain the user's point of view 301 based on parameters S201 of the adjustment

of the projected image 201 . The user may adjust the projected image 201 by

inputting drive controls, on which the parameters S201 are based.

FIG. 3

FIG. 3 shows a three-dimensional schematic view of a vehicle 00 in its surrounding

400. The vehicle 100 is driven by the user 700 in the driver position of the vehicle

100. The user 700 is shown in a transparent manner to additionally show the

dashboard and the windshield 110 in front of the user 700. According to one

embodiment shown in FIG. 4 a system is provided in the vehicle 100. The system

may have a central unit 500 and a head-up display 200 connectable to the central

unit 500. The head-up display 200 is configured to project an image 201 onto the

windshield 0 of the vehicle 100.

Additionally shown in FIG. 3 is the point of view 301 of the user 700, the point of view

301 being the position of the user's eyes. The user may look through the windshield

110 viewing the surrounding 400 of the vehicle 00, e.g. roads and traffic. Image 201

projected onto the windshield 110 appears within the field of view of user 700. The

image 201 may be semitransparent.

According to one embodiment, the system may have as recording means a front

camera 6 11 for recording first image data of surroundings 400 in front of vehicle 100.

The front camera 6 11 may be connected to central unit 500. The central unit 500

may be configured to run a program with several method steps. The functions

explained below can be executed by the steps of the program.

An object 457 of surroundings 400 may be recognized by central unit 500 based on

the recorded first image data of front camera 6 1. In one embodiment shown in

FIG. 3 , the recognized object is a road marking 457, e.g., between two lanes.



Second image data may be generated by means of the central unit 500 for outputting

the image 201 and sent to the head-up display (200), whereby a virtual barrier 210

ma be generated by the central unit 500 in the second image data. It is shown in

FIG. 3 that barrier 210 is positioned in the view direction VD of driver 700 to

recognized object 457. In this case, a bottom area of virtual barrier 2 10 overlaps the

recognized road marking 457 and is therefore positioned in a straight line between

eye position 301 of driver 700 and the recognized road marking 457. The barrier 210

can be moved onto road marking 457 and carried along depending on the movement

of vehicle 100.

According to one embodiment the virtual barrier 210 is to be aligned to the

recognized object 457 in the surroundings 400. In the view of the user 700 a virtual

barrier 210 within the image 201 may be projected onto the windshield 110 of the

vehicle. The virtual barrier 210 may be output as a part of the image data S200 by

means of the central unit 500. A user's point of view 301 may be ascertained by

means of the central unit 500. The user's point of view is the position 301 of the

user's eyes.

FIG. 4

A view of driver 700 through windshield 110 of vehicle 100 according to FIG. 3 is

shown schematically in FIG. 4 . Surroundings 400 are shown here schematically by a

thin line. In contrast, elements of image 201 projected onto windshield 110 are

emphasized by thicker lines. Driver 700 therefore sees in the same view direction

both the surroundings and, e.g., semitransparent image 201 . In one embodiment of

FIG. 4 , image 201 may show a speed display with a current speed of 120 km/h, a

speed limit, and a distance to the destination of 642 km and a distance to the next

maneuver point of 23 km.

According to one embodiment of FIG. 4 the central unit 500 may be configured to

recognize markings 458, 459 on the road. The markings 458, 459 may be regarded

as objects. The central unit 500 may be configured to estimate the current position of

vehicle 100 in relation to the recognized markings 458, 459. In FIG. 4 the recognized

markings 458, 459 may be superposed by virtual elements showing the successful

recognition to the user 700.



FIG. 5

FIG. 5 shows a view of driver 700 of surroundings 400 through windshield 110 of

vehicle 100 in the direction of travel in front of vehicle 100. An image 201 projected

on windshield 110 may have a barrier 210. According to one embodiment in FIG. 5 ,

the virtual barrier may be a virtual wall 210. Virtual wall 210 in one embodiment of

FIG. 5 is not shown as being transparent. Preferably, the virtual barrier 210 is

semitransparent, however, to make it possible for driver 700 to have a view of real

elements, e.g., playing children, located behind the virtual barrier. In one embodiment

of FIG 5 , recognized object 459 may be a road marking 459 that limits the lane on

the side. Moreover, a further road marking 458 is shown schematically as a center

line.

According to one embodiment of FIG. 5 , an infotainment system of a vehicle 100 that

includes an imaging system is provided. The infotainment system may have a head-

up display 200. The infotainment system may have means 6 11, 6 15 for recognizing a

limitation of the road liming the driving space on the road. The limitation is visible for

a user 700 in the vehicle 100. The limitation may be a marking 459 on the road or

wall or curb. The means may be a camera 6 11. The infotainment system may have a

central unit 500 connectable to the head-up display 200 and to the means 6 1 for

recognizing.

The central unit 500 may be configured to send image data S200 to the head-up

display 200 to be displayed. The head-up display 200 may be configured to project

an image 201 onto the front windshield 110 visible to the user 700 (such as the

driver) in the vehicle 100. The image 201 may be based on the image data S200.

The central unit 500 may be configured to output a virtual barrier 210, when an

estimated distance between the vehicle 100 and the recognized limitation 459 is

below a threshold. The central unit 500 may be configured to include the virtual

barrier 210 in the image data S200 so that a position of the virtual barrier 2 10 and the

position of the limitation 459 overlap in a view of the user 700 of the vehicle 100. A

virtual point 4 11 of the limitation 459 in the surrounding 400 of the vehicle 100 may

be ascertained based on the recorded image. In the view of the user 700 at least one



point 2 1 of the virtual barrier 210 may be aligned to the virtual point 4 11 by means

of the central unit 500, wherein the alignment is based on the user's point of view

301 . Additionally a plurality of points of the virtual barrier 210 may be aligned to a

plurality of virtual points of the recognized limitation, so that the shape of the virtual

barrier 210 may be adapted to the course of the limitation.

According to one embodiment of FIG. 5 the virtual barrier 210 is a red, semi-

transparent wall overlapping the white marking 459 limiting the lane in which the

driver 700 should drive. Additionally the image 201 has an animated (flashing) arrow

205, showing the direction for correct driving.

FIG. 6

FIG. 6 shows a view of driver 700 of surroundings 400 through windshield 110 in the

direction of travel in front of vehicle 100. In one embodiment of FIG. 6 , the system

may have means 613, 617 for recognizing an object, particularly another vehicle in

the blind spot. The presence of the other vehicle in the blind spot can be recognized

by a camera, 6 13 or by a radar sensor 616.

According to one embodiment, central unit 500 may be configured to recognize a

road user located in the blind spot or approaching the blind spot. According to one

embodiment, central unit 500 may be configured to generate a warning signal S3

depending on the recognition of the road user in the blind spot. Warning signal S3

may be evaluated by central unit 500 and virtual barrier 210 in image 201 may be

output based on warning signal S3.

According to one embodiment of FIG. 6, an infotainment system of a vehicle 100 is

provided. The infotainment system may have a head-up display 200. The

infotainment system may have means 6 11 for recognizing a marking 458 separating

two lanes of a road, the marking 458 being visible to a user 700 in the vehicle 100.

The marking 458 may also be referred to as the center line. The infotainment system

may have a central unit 500 connectable to the head-up display 200 and the means

6 11 for recognizing.



The central unit 500 may be configured to send image data S200 to the head-up

display 200 to be displayed. The head-up display 200 may be configured to project

an image 201 onto the front windshield 10 visible to the user 700 (such as the

driver) in the vehicle 100. The image 201 may be based on the image data S200.

The central unit 500 is configured to output a virtual barrier 210 as a symbol 210,

when a road user is detected on the other side of the marking 458. The road user

may not be visible to the user of the vehicle 00, if the road user is currently in the

blind spot. The road user may be detected by evaluating the signals of distance

sensors or image data.

The central unit 500 may be configured to include the virtual barrier 210 in the image

data S200 so that a position of the virtual barrier 2 10 and the position of the marking

458 overlap in a view of the user 700 of the vehicle 100. A virtual point 4 1 of the

marking 458 in the surrounding 400 of the vehicle 100 may be ascertained based on

the recorded image. In the view of the user 700 at least one point 2 11 of the virtual

barrier 210 may be aligned to the virtual point 4 11 by means of the central unit 500,

wherein the alignment is based on the user's point of view 301 .

According to one embodiment of FIG. 6 the virtual barrier 210 is a red semi-

transparent wall placed on the white marking 458 on the road.

The invention is not limited to the shown embodiments in FIGS. 1 through 6 . For

example, it is possible to provide other virtual barriers, such as semitransparent

curtains, crash barriers, or the like. It is also possible to change properties of the

virtual barrier, such as the degree of transparency or the color or brightness

depending on the distances to the recognized objects. It is likewise possible to output

the virtual barrier also depending on traffic rules to indicate, for example, the

unallowable entry into a one-way street. The virtual barrier can be used, moreover,

for displaying maneuver instructions, in order to prevent entry into a "wrong" street.

The functionality of the system according to FIG. 2 can be used especially

advantageously for an infotainment system.



List of Reference Characters

100 Vehicle

10 Windshield

120 Dashboard

130 Steering wheel

140, 150 Seat

170 Gearshift

200 Head-up display

201 Image

205 Symbol

210 Virtual barrier

2 11 Point

299 Area

400 Surroundings

4 Point

457, 458, 459 Object

500 Central unit

510 Internal camera

520, 530 Display

540 Circuit

541 , 542 Function block

601 , 602 Gesture sensor

603, 604 Input Device

605 Microphone

606, 607 Near Field Communication Device

609 Satellite receiver, GPS

608 Bus interface

610 Transceiver

6 11, 612, 613, 614 Camera

615, 616, 617, 619 Radar sensor

791, 792 Mobile phone, smartphone

VD View direction

S3 Warning signal

S200, S201 , S510, S520, Data

S530, S609, S61 1, S612



Claims

. A system for a vehicle (100),

having a head-up display (200),

having a circuit (540), connected to the head-up display (200),

having a recording means (6 1) for recording the first image data (S61 1) of

the surroundings (400) of the vehicle (100), whereby the recording means

(61 1) is connected to the circuit (540),

wherein the circuit (540) is configured to recognize an object (457, 458, 459)

in the surroundings (400) based on the recorded first image data (S61 1),

wherein the head-up display (200) is configured to project an image (201) onto

a windshield ( 1 10) or onto a combiner of the vehicle ( 100) in the field of view

of the driver (700),

wherein the circuit (540) is configured to generate second image data (S200)

for outputting the image (201) and to send them to the head-up display (200),

wherein the circuit (540) is configured to generate a virtual barrier (21 0) in the

second image data (S200),

wherein the circuit (540) is configured to position the virtual barrier (210) within

the image (201) based on a determined position of the recognized object (457,

458, 459), whereby the positioned virtual barrier (210) in the view direction

(VD) of the driver (700) to the recognized object (457, 458, 459) overlaps the

recognized object (457, 458, 459) at least partially.

2. The system according to claim 1,

wherein the virtual barrier is a virtual wall (210).

3 . The system according to one of the preceding claims,

wherein the virtual barrier (210) is semitransparent.

4 . The system according to one of the preceding claims,

wherein the recognized object is a road marking (457, 458, 459).

5 . The system according to one of the preceding claims,



wherein the recognized object is a traffic sign.

6 . The system according to one of the preceding claims,

wherein the recognized object is a constructional boundary of a road.

7 . The system according to one of the preceding claims,

wherein the circuit (540) is configured to generate the virtual barrier (210)

when a warning signal (S3) exceeds a threshold.

8 . The system according to claim 5,

wherein the circuit (540) is configured to generate the warning signal (S3)

based on a determined distance of the vehicle ( 00) to the object (457, 458,

459).

9 . The system according to claim 5 or 6 ,

wherein the circuit (540) is configured to recognize a road user, and

wherein the circuit (540) is configured to generate the warning signal (S3)

depending on the recognition of the road user in the blind spot.
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