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(57) ABSTRACT 
A device for detecting and displaying the rear and/or side 
traf?c of a motor vehicle is to be improved upon such that the 
driver can safely and quickly detect the present tra?ic situa 
tion by way of the overall image shown, inparticular when the 
direction of travel is changed. This is accomplished in that the 
device for detecting and displaying the rear and/or side view 
of a motor vehicle (1) comprises a ?rst apparatus (3) for 
producing images of the optically detected rear view (A), one 
or more further apparatuses (2) for producing images of the 
optical side view (B,C) of the motor vehicle (1), a display 
apparatus (6) adapted to display images or image sections of 
the ?rst and/or the further apparatuses (2, 3) in partial areas 
(T1, T2), and a control apparatus (5) adapted to select the 
images or image sections and to assign them to the partial 
areas (T1, T2). The images or image sections are selected 
according to the signals of a driving direction indicator (7) 
and/or the signals of a sensor (8) that represents the steering 
direction and are assigned to the partial areas (T1, T2). Also 
provided is a method for detecting and displaying an overall 
image from an image section or overlapping image sections. 

22 Claims, 3 Drawing Sheets 
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DEVICE AND METHOD FOR DETECTING 
AND DISPLAYING THE REAR AND/OR SIDE 

VIEW OF A MOTOR VEHICLE 

FIELD OF THE INVENTION 

The present invention relates to a device and a method for 
sensing and displaying the traf?c to the rear and/or side of a 
motor vehicle. 

BACKGROUND OF THE INVENTION 

Customary rear view devices which are used in a motor 
vehicle are mirrors which frequently have regions with dif 
fering degrees of convexity. As a result, the driver can better 
see a blind spot or blind spots. However, the rear view devices 
are only small in size and the partial region which is addition 
ally formed in the mirror in order to view the blind spot better 
reduces the available mirror region. As a result, the driver then 
only has a small partial region for sensing the surroundings to 
the rear. 

Furthermore, camera- supported rear view systems are 
known which provide both cameras in the lateral exterior 
mirrors and a central camera to the rear. The image excerpts 
which are generated by means of the cameras and which 
represent the surroundings to the side of the motor vehicle and 
the surroundings to the rear of the motor vehicle are displayed 
in the passenger compartment of the vehicle, in partial sec 
tions of a display arranged one next to the other. With this 
known solution there is also the problem that a display cannot 
be made suf?ciently large to display all the displayed image 
excerpts to a suf?cient size. The large number of represented 
image excerpts can additionally serve as a distraction from 
the image information which is essential for the driver. 

SUMMARY OF THE INVENTION 

The object of the present invention is to make available a 
device for sensing and displaying the traf?c to the rear and/or 
side of a motor vehicle, and a method for sensing and dis 
playing a composite image composed of an image excerpt or 
overlapping image excerpts, which permits the driver to per 
ceive the given tra?ic situation reliably and quickly on the 
basis of the represented composite image, in particular when 
there is a change in the direction of travel. 

This object is achieved here by means of the device speci 
?ed in patent claim 1 and by means of the method speci?ed in 
patent claim 4 for sensing and displaying the traf?c to the rear 
and/ or side of a motor vehicle. In this context, images of 
different image sensing devices are acquired and a composite 
image composed of an image excerpt or overlapping image 
excerpts is subsequently represented on a display apparatus, 
in particular image excerpts of the region to the rear and side 
of the motor vehicle. The selection of image excerpts is car 
ried out here in a control apparatus as a function of signals of 
a travel direction indicator and/ or signals of the steering angle 
which is acquired. 

Further advantageous re?nements and developments of the 
according to the invention can be found in the subclaims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the system for sensing and 
displaying the traf?c to the rear and/or side of a motor vehicle, 
and the method according to the invention for sensing and 
displaying a composite image composed of an image excerpt 
or overlapping image excerpts, will be described by way of 
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2 
example below, wherein reference is made to the appended 
drawings for illustrative purposes. In said drawings: 

FIG. 1 shows a plan view of a motor vehicle illustrating the 
arrangement of the apparatuses for generating images of the 
optically sensed surroundings to the rear and side, 

FIG. 2 shows a display apparatus with the representation of 
the image generated by the central rear view sensing device, 

FIG. 3 shows a display apparatus with the representation of 
a seamless composite image which is made up from an image 
excerpt of the central rear view sensing device and of the 
right-hand side image sensing device; and 

FIG. 4 shows a block diagram representing the method 
according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 shows a motor vehicle 1, having a device for sensing 
and displaying the surroundings to the rear and to the side of 
the motor vehicle 1. The device which is illustrated and 
described below provides a driver of the motor vehicle 1 with, 
with respect to its direction of travel, a view of the surround 
ings A to the rear of the motor vehicle 1, and when the 
direction of travel changes a view of the surroundings of the 
corresponding regions to the side B, C of the motor vehicle 1. 
This increases safety since when a change of the direction of 
travel is indicated the driver is provided with a display of the 
blind spot in the corresponding side region B, C in a corre 
spondingly assigned partial region on the display apparatus. 
The device here comprises two apparatuses for generating 

images of the optically sensed surroundings in the side 
regions of the motor vehicle which lie opposite one another, 
referred to below as side image sensing devices 2. The side 
image sensing devices 2 are preferably cameras which are 
arranged integrated into the right-hand and left-hand exterior 
mirrors 4. The cameras can also be arranged at the side 
regions instead of the exterior mirrors. Furthermore, an appa 
ratus is provided for generating images of the optically sensed 
surroundings of the surroundings to the rear, referred to below 
as central rear view sensing device 3. This rear view sensing 
device 3 is preferably a camera which can be arranged in the 
region of the bumper to the rear or else in the internal roof 
lining in the passenger compartment. All the abovementioned 
cameras are directed to the rear in the direction of travel which 
is indicated by the arrow F or are arranged toward the rear 
rotated through an angle with respect to the direction of travel. 
The device according to the invention also comprises a con 
trol apparatus 5 in which the images generated by the above 
mentioned image sensing devices 2, 3 are transmitted. A 
display apparatus 6, which is illustrated schematically in the 
plan view as a rectangular display in the front upper region of 
the windshield, serves for displaying, over a surface, a com 
posite image composed of an image excerpt or a plurality of 
assembled image excerpts. For this purpose, the display appa 
ratus 6 can be divided into partial regions which may be 
variable in terms of their horizontal extent. In the case of the 
described exemplary embodiment, the display is divided into 
partial regions which are arranged laterally one next to the 
other. In the left-hand partial region, it is possible here to 
represent images or image excerpts of the side camera 
arranged on the left-hand side. In the region of the display 
which remains to the right thereof, an image excerpt of the 
central camera is then added in a seamless fashion to the 
boundary region of the left-hand partial region. In the right 
hand partial region T1 it is possible to represent image 
excerpts of the camera arranged on the right-hand side, then 
an image excerpt of the central camera will be added here in 
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a seamless fashion to the boundary region G of the right-hand 
partial region in the remaining partial region T2 of the display 
on the left-hand side. The partial regions are represented here 
as a function of image excerpts which are selected in the 
control apparatus 5. In this context, both the selection of the 
images or image excerpts and the assignment to the corre 
sponding partial regions of the display apparatus 6 are per 
formed in the control apparatus 5. 

The selection of the images or image excerpts is carried out 
here as a function of a signal of a travel direction indicator 7 
and/or as a function of a signal of a steering angle sensor 8. 
The representation of the image excerpts on the display appa 
ratus produces a seamless composite image for the driver 
here. This is shown by the illustrations in FIGS. 2 and 3. In 
order to obtain a seamless image which is composed of over 
lapping image excerpts, what are referred to as matching 
methods are used. Known matching methods are frequently 
based on the least mean square method. However, it is also 
possible to use all known methods. 

FIG. 2 shows the illustration of the display apparatus for 
the driver during travel in the longitudinal direction of the 
motor vehicle. The steering angle is 0 degrees here, and the 
travel direction indicator is in its neutral central position. In 
this travel situation, the image generated by the central rear 
view sensing device 3 is presented to the driver on the display 
of the display apparatus 6. In this context, the entire available 
display region is utilized as partial region T2 for representa 
tion. 

FIG. 3 shows the illustration of the display apparatus for 
the driver when the travel direction indicator is activated to 
the right. The steering angle is also zero, and the sensor 7 
which is assigned to the travel direction indicator supplies the 
control apparatus 5 with the corresponding signal (change of 
direction of travel to the right). In the control apparatus 5, the 
generated image excerpts of the right-hand side region C are 
then combined with the image excerpts of the surroundings A 
to the rear and represented as a seamless image on the display 
apparatus. As can be seen from the illustration in FIG. 3, the 
image excerpt of the right-hand surroundings C to the side is 
represented in the right-hand partial region T1 of the display, 
and an image excerpt of the image of the central rear view 
sensing device 3 is presented on the left-hand side of the 
display, in the remaining partial region T2 of the display. The 
represented composite image is therefore shifted to the left 
for the viewer compared to the representation in FIG. 2. As a 
result, the driver is presented with a representation of the 
right-hand side region C and can view the blind spot on the 
display. The left-hand region of the image of the central 
camera, which is uninteresting for the driver in respect of this 
travel situation “migrates” out of the display (region with 
hatching in FIG. 2). 

In a subsequent turning-off process or lane change, the 
signals which are acquired by the steering angle sensor 8 are 
additionally used in the control apparatus 5 to select the image 
excerpts and for the assignment of the partial regions T1 and 
T2. Depending on the steering angle, the partial regions 
T1/T2 are made larger or smaller here. This provides a 
dynamic composite image which is composed of image sec 
tions with dynamically adaptive variables. In the illustrated 
example, the composite image would be shifted dynamically 
to the left for the viewer as the steering angle becomes larger 
(boundary region G is shifted to the left). This means that the 
left-hand partial region T2 becomes dynamically smaller in 
its horizontal extent as the steering angle becomes larger, and 
the right-hand partial region T1 is made larger by this amount. 

Previously described explanations about the assembled 
image excerpts during the rightward change of direction of 
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4 
travel and during the subsequent steering process to the right 
apply correspondingly to the displaying of the change of the 
direction of travel to the left and during the sub sequent steer 
ing process to the left. The left-hand lateral surroundings of 
the motor vehicle are presented as an image excerpt in a 
left-hand partial region on the display, and during the steering 
process the left-hand partial region is displaced and the com 
posite image is therefore displaced to the right for the viewer. 
The invention claimed is: 
1. A device for sensing and displaying the surroundings at 

the rear and sides of a motor vehicle, said device comprising: 
a ?rst apparatus for generating images of the optically 

sensed surroundings rearward of the motor vehicle, 
wherein said ?rst apparatus comprises a ?rst camera 
disposed at a rear portion of the motor vehicle, and 
wherein said ?rs camera is generally centrally located at 
the rear portion of the motor vehicle; 

second and third apparatuses for generating images of the 
optical surroundings at ?rst and second sides of the 
motor vehicle, respectively, wherein said second appa 
ratus comprises a second camera disposed at an exterior 
rearview mirror assembly at the ?rst side of the motor 
vehicle and wherein said third apparatus comprises a 
third camera disposed at an exterior rearview mirror 
assembly at the second side of the motor vehicle; 

a display apparatus operable to display images generated 
by the ?rst apparatus and the second and third appara 
tuses at respective center, ?rst side and second side par 
tial regions of a display screen of the display apparatus; 

a control apparatus operable to select and assign the images 
to the respective center partial region, ?rst side partial 
region and second side partial region; 

wherein, during forward travel of the motor vehicle, the 
control apparatus is operable to vary the horizontal 
extents of the partial regions and respective displayed 
images responsive to signals of a sensor that represent 
the steering angle of the motor vehicle; 

wherein, during forward travel of the motor vehicle, the 
images are selected and the images are assigned to and 
displayed at the respective partial regions of the display 
screen as a function of (i) a signal of a travel direction 
indicator and (ii) a signal of a sensor which represents 
the steering angle of the motor vehicle; 

wherein, during forward travel of the motor vehicle, the 
horizontal extents of the partial regions are dynamically 
adjusted according to the steering angle in order to dis 
play a dynamic composite seamless image which is 
composed of image sections with dynamically adaptive 
horizontal extents; 

wherein, during forward travel of the motor vehicle, at least 
the ?rst side partial region and second side partial region 
are varied in their horizontal extents responsive to a 
change in the steering angle, and wherein the degree of 
variation of their horizontal extents is a function of a 
degree of chance in the steering angle of the motor 
vehicle; 

wherein the displayed images at adjacent partial regions 
are merged together in such a way that the displayed 
dynamic composite seamless image has seamless tran 
sitions in the boundary regions; and 

wherein, during forward travel of the motor vehicle, and as 
the steering angle to the ?rst side of the motor vehicle 
increases, the horizontal extent of the image displayed at 
the ?rst side partial region increases and the horizontal 
extent of the image displayed at the second side partial 
region decreases, and wherein the degree of variation of 
the horizontal extent of the images displayed at the ?rst 
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side partial region increases as a function of a degree of 
change in the steering angle of the motor vehicle and 
wherein the degree of variation of the horizontal extent 
of the images displayed at the second side partial region 
decreases as a function of a degree of change in the 
steering angle of the motor vehicle. 

2. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 1, 
wherein the partial regions are displayed one next to the other 
on the display screen of the display apparatus. 

3. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 1, 

wherein, as the steering angle to the second side of the motor 
vehicle increases, the horizontal extent of the image dis 
played at the second side partial region increases and the 
horizontal extent of the image displayed at the ?rst side partial 
region decreases. 

4. A method for sensing and displaying the surroundings at 
the rear and sides of a motor vehicle, saidmethod comprising: 

a ?rst step, wherein, in the ?rst step, images of the sur 
roundings to the rear and sides of the motor vehicle are 
acquired via a central rear view sensing device and 
opposite side sensing devices; 

a further step, wherein, in the further step, and during 
forward travel of the motor vehicle, one or more of the 
acquired images are selected and displayed on a display 
apparatus in partial regions; 

wherein signals of a travel direction indicator and signals 
which represent the steering angle are acquired and the 
images are selected as a function of the acquired signals 
and the images are assigned to the partial regions; 

wherein, during forward travel of the motor vehicle, the 
partial regions are variable in terms of their horizontal 
extent depending on the steering angle in order to pro 
vide a dynamic composite seamless image which is 
composed of images displayed at partial regions with 
dynamically adaptive horizontal extents, and wherein 
the degree of variation of the horizontal extents of the 
partial regions and displayed images is a function of a 
degree of change in the steering angle of the motor 
vehicle; and 

wherein, during forward travel of the motor vehicle, and as 
the steering angle to the ?rst side of the motor vehicle 
increases, the horizontal extent of the displayed image 
generated by said camera at a ?rst side of the motor 
vehicle and its respective ?rst side partial region 
increases and the horizontal extent of the displayed 
image generated by said camera at a second side of the 
motor vehicle and its respective second side partial 
region decreases, and wherein the degree of variation of 
the horizontal extent of the image displayed at the ?rst 
side partial region increases as a function of a degree of 
change in the steering angle of the motor vehicle and 
wherein the degree of variation of the horizontal extent 
of the image displayed at the second side partial region 
decreases as a function of a degree of change in the 
steering angle of the motor vehicle. 

5. The method for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 4, 
wherein, in a travel situation in which the signals of the travel 
direction indicator indicate a neutral position and the steering 
angle is zero degrees, the image of the surroundings at the 
rear, which is generated by the central rear view sensing 
device, is represented in a partial region on the display appa 
ratus, and the partial region covers the entire display appara 
tus. 
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6 
6. The method for sensing and displaying the surroundings 

at the rear and sides of a motor vehicle as claimed in claim 4, 
wherein, in a travel situation in which the signals of the travel 
direction indicator indicate a change in the direction of travel 
towards the ?rst side of the motor vehicle and the steering 
angle is zero degrees, the image of the surroundings at the ?rst 
side of the motor vehicle, which is assigned to the determined 
direction of travel, is displayed at the ?rst side partial region, 
and the image of the surroundings at the rear is displayed at 
another partial region. 

7. The method for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 6, 
wherein, in a travel situation in which signals of the steering 
angle which are unequal to zero degrees are sensed, the sizes 
of the partial regions are changed as a function of the signals 
of the steering angle. 

8. The method for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 4, 
wherein the images displayed at adjacent partial regions are 
joined together in such a way that they are displayed as a 
composite image having a seamless transition in their bound 
ary regions. 

9. The method for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 5, 
wherein the images displayed at adjacent partial regions are 
joined together in such a way that they are displayed as a 
composite image having a seamless transition in their bound 
ary regions. 

10. The method for sensing and displaying the surround 
ings at the rear and sides of a motor vehicle as claimed in 
claim 6, wherein the images displayed at adjacent partial 
regions are joined together in such a way that they are dis 
played as a composite image having a seamless transition in 
their boundary regions. 

11. The method for sensing and displaying the surround 
ings at the rear and sides of a motor vehicle as claimed in 
claim 7, wherein the images displayed at adjacent partial 
regions are joined together in such a way that they are dis 
played as a composite image having a seamless transition in 
their boundary regions. 

12. A device for sensing and displaying the surroundings at 
the rear and sides of a motor vehicle, said device comprising: 

a ?rst apparatus for generating images of the optically 
sensed surroundings to the rear of a motor vehicle 
equipped with the device; 

two or more further apparatuses for generating images of 
the optical surroundings at the sides of the motor 
vehicle; 

a display apparatus operable to display images generated 
by the ?rst apparatus and the further apparatuses in 
respective partial regions of a display screen of said 
display apparatus; 

a control apparatus operation to select the images and 
assign them to respective partial regions; 

wherein the images are selected and assigned as a function 
of (i) the signals of a travel direction indicator and (ii) the 
signals of a sensor which represent the steering angle, 
and wherein, during forward travel of the motor vehicle, 
said images and their respective partial regions are vari 
able in terms of their horizontal extent depending on the 
steering angle in order to display a dynamic composite 
seamless image comprising image sections with 
dynamically adaptive horizontal extents; 

wherein said ?rst apparatus comprises a rear image sensing 
camera disposed at a rear portion of the motor vehicle; 

wherein one of said two or more further apparatuses com 
prises a ?rst side image sensing camera integrated into 
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the right-hand exterior mirror of the motor vehicle and 
Wherein another of said two or more further apparatuses 
comprises a second side image sensing camera inte 
grated into the left-hand exterior mirror of the motor 
vehicle; 

Wherein said images assigned to a central partial region are 
generated by said ?rst apparatus and Wherein said 
images assigned to a ?rst side partial region are gener 
ated by said ?rst side image sensing camera and Wherein 
said images assigned to a second side partial region are 
generated by said second side image sensing camera; 

Wherein, during forward travel of the motor vehicle, at least 
the ?rst side and second side partial regions change in 
their horizontal extents as a function of the size of the 
steering angle, and Wherein a degree of variation other 
horizontal extents is a function of a degree of change in 
the steering angle of the motor vehicle; and 

Wherein, during forward travel of the motor vehicle, and as 
the steering angle to the ?rst side of the motor vehicle 
increases, the horizontal extent of the image generated 
by said ?rst side image sensing camera and displayed at 
the ?rst side partial region increases and the horizontal 
extent of the image generated by said second side image 
sensing camera and displayed at the second side partial 
region decrease, and Wherein the degree of variation of 
the horizontal extent of the image displayed at the ?rst 
side partial region increases as a function of a degree of 
change in the steering angle of the motor vehicle and 
Wherein the degree of variation of the horizontal extent 
of the image displayed at the second side partial region 
decreases as a function of a degree of change in the 
steering angle of the motor vehicle. 

13. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 12, 
Wherein said rear image sensing camera is disposed at a 
region of the bumper at the rear of the motor vehicle. 

14. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 13, 
Wherein, When the motor vehicle is traveling in the longitu 
dinal direction With the steering angle at aron zero degrees 
and With the travel direction indicator in its neutral central 
position, an image generated by said ?rst apparatus is dis 
played to the driver on the display of the display apparatus, 
and Wherein, When the travel direction indicator is activated 
to the right by the driver of the motor vehicle, an image 
generated by said ?rst side image sensing camera integrated 
into the right-hand exterior mirror of the motor vehicle is 
displayed to the driver on the display of the display apparatus 
to the right of said image generated by said ?rst apparatus. 

15. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claim in claim 14, 
Wherein the horizontal extent of the displayed image gener 
ated by said ?rst side image sensing camera integrated into 
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the right-hand exterior mirror of the motor vehicle increases 
as the steering angle to the right of the motor vehicle 
increases. 

16. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 15, 
Wherein the horizontal extent of the image generated by said 
?rst apparatus decreases as the steering angle to the right of 
the motor vehicle increases. 

17. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 4, 
Wherein said images are displayed in a seamless fashion. 

18. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 17, 
Wherein said display apparatus is located in the front upper 
region of the Windshield of the motor vehicle. 

19. The device for sensing and displaying the surroundings 
to the rear and/or side of a motor vehicle as claimed in claim 
14, Wherein said display apparatus comprises a part of an 
interior rearvieW mirror assembly. 

20. The method for sensing and displaying the surround 
ings at the rear and sides of a motor vehicle as claimed in 
claim 8, Wherein said images are displayed in a seamless 
fashion. 

21. The device for sensing and displaying the surroundings 
at the rear and sides of a motor vehicle as claimed in claim 17, 
Wherein said rear image sensing camera is arranged at a 
region of the bumper at the rear of the motor vehicle and 
Wherein, When the motor vehicle is traveling in the longitu 
dinal direction With the steering angle at aron zero degrees 
and With the travel direction indicator in its neutral central 
position, an image generated by said ?rst apparatus is dis 
played to the driver on the display of the display apparatus, 
and Wherein, When the travel direction indicator is activated 
to the right by the driver of the motor vehicle, an image 
generated by said ?rst side image sensing camera integrated 
into the right-hand exterior mirror of the motor vehicle is 
displayed to the driver on the display of the display apparatus 
to the right of said image generated by said ?rst apparatus, and 
Wherein the horizontal extent of said image generated by said 
?rst side image sensing camera integrated into the right-hand 
exterior mirror of the motor vehicle increases as the steering 
angle to the right of the motor vehicle increases and Wherein 
the horizontal extent of said image generated by said ?rst 
apparatus decreases as the steering angle to the right of the 
motor vehicle increases. 

22. The method for sensing and displaying the surround 
ings at the rear and sides of a motor vehicle as claimed in 
claim 4, Wherein said display apparatus is located in the front 
upper region of the Windshield of the motor vehicle and 
Wherein said display apparatus comprises a part of an interior 
rearvieW mirror assembly. 

* * * * * 


