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Arrangement of an observation device on a motor vehicle, motor vehicle with
such an arrangement and method for operating an observation device

DESCRIPTION:

The invention relates to an arrangement of an observation device on a motor
vehicle and to a method for operating an observation device. Furthermore,
the invention relates to a motor vehicle with an arrangement of an observa-
tion device.

Observing at least parts of the surroundings of a motor vehicle is well known
from the prior art. As an example, the observation by means of e.g. IR cam-
eras (infrared camera) or the usage of rear view cameras is commonly pro-
vided for modern m'otor. vehicles. |

Document US 2012/0287510 A1 discloses an observation device wherein a -
vehicle is equipped with a reflective vehicle mirror system comprising an inte-
rior unit having a display which is capable of displaying an image captured by
a camera viewing an area about the vehicle.

Document JP 10067258 A discloses a car which is equipped with sun visors,
wherein the sun visors comprise several di'splays being capable of displaying
e.g. a speedometer, the content of a navigation system or TV content. Such
sun visors are also disclosed in WO 98/57216 and in DE 197 39 352 A1.

It is the object of the present invention to provide an arrangement of an ob-
servation _device on a motor vehicle as well as a method for operating an ob-
servation device, by means of which the traffic safety can be increased.

This object is solved by an arrangement of an observation device on a motor
vehicle as well as by a method for operating an observation device having
the features of the independent claims as well as by a motor vehicle with
such an arrangement. Advantageous embodiments of the invention are spec-
ified in the dependent claims.
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According to the invention, in the arrangement of an observation device on a
motor vehicle at least one panoramic camera device of the observation de-
vice is arranged on an exterior element of the motor vehicle, the panoramic
camera device being configured to capture a one-piece panoramic picture of
the surroundings of the motor vehicle. Furthermore, the observation device
comprises a display device for displaying the one-piece panoramic picture as
a plurality of separated picture portions, and the display device comprises a

‘plurality of displays each for displaying a different picture portion of the plu-

rality of picture portions.

The panoramic camera device may comprise one ore more panoramic cam-
eras, wherein the panoramic cameras are capable or capturing a one-piece
panoramic picture of the surroundings of the motor vehicle. Capturing a one-
piece panoramic picture is of special advantage in contrast to taking a plurali-
ty of pictures of different areas of the surroundings and merging this different
pictures together to one panoramic image. This is because merging together
a plurality of fragments of images of the surroundings requires a higher com-
puting power then just taking the one-piece panoramic picture by a single
panoramic camera. Thus, a major disadvantage of merging together different

- fragments of images of the surroundings can be avoided by capturing one-

piece panoramic pictures, wherein by merging a plurality of this images to-
gether distortions at the image boundaries have to be smoothed, which re-

~ quires even more computing capacity, as well as displaying the merged im-

ages in real time on an vehicle internal display. Thus, it is much easier to
separate the one-piece panoramic picture taken by a single panoramic cam-
era into the plurality of separated picture portions, wherein each picture por-
tion may be displayed on a different display of the aforementioned display
device. This displays may be arranged e.g. in a half circle around an occu-
pant of the motor vehicle, wherein the display surfaces of the displays are
facing the respective occupant. Thus, each display of the plurality of displays
can be directed e.g. towards the driver of the motor vehicle, wherein each -
picture portion is assigned to one of the displays in such a manner, that the
driver gets an intuitively correct overview of the surroundings. In other words,
e.g. a picture portion showing e.g. a 90°-portion of the oné-piece panoramic
picture at the left of the motor vehicle, a respective display mounted at a ve-
hicle door left of the driver is used to display this picture. The same applies to
a picture portion showing e.g. a 90°-portion of the one-piece panoramic pic-
ture behind the driver. This portion may be displayed e.g. on a display on the
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headliner close to the rear window and thus behind the driver. Furthermore,
the picture portion displayed on the display behind the driver may be dis-
played mirror-inverted. Thus, by taking a look into a rear mirror, which is ar-
ranged in an area close to the middle of the wind shield, the driver can see
the portion of the surroundings behind him with its original orientation. The
panoramic camera device also detects objects in the surroundings of the mo-
tor vehicle which are e.g. situated between the roof of the motor vehicle and
the driver. Thus, even if the motor vehicle is halted almost perpendicularly
below a traffic light, and thus, the view to the traffic light is covered by the
vehicle roof, by means of the panoramic camera device this traffic light is
detected and displayed on at least one display of the plurality of displays.
This is possible, because an angle of view of at least one panoramic camera
of the panoramic camera device is oriented in such a manner, that an area
perpendicular above the motor vehicle is detected by means of the respec-
tive camera.

In an advantageous embodiment of the invention, the displays are arranged
in an passenger cabin of the motor vehicle in a distance between each other.
This means, that the different displays may be arranged evenly e.g. in an
semicircle or a complete circle around the occupant of the motor vehicle.
This is of advantage, because the arrangement of the different displays is
then ergonomically designed and the occupant e.g. has to turn his head to
the right in order to take a look at a picture portion of the one-piece panoram-
ic picture showing the surroundings on the right side of the motor vehicle.
The occupant may then observe the surroundings especially’intuitively.

In a further advantageous development of the invention, it is provided that
the displays are arranged in an angle to each other, wherein the angle corre-
sponds to an acuteé angle or the angle corresponds to an obtuse angle. The
said angle is related to a horizontal inclination of the displays to each other
according to a horizontal plane of the motor vehicle. The displays may be
pivoted in such a manner, that the occupant looks perpendicular to each dis-
play surface of the respective displays. The orientation of the respective dis-

" plays may be adjusted automatically by means of an adjustment device of

the observation device, wherein the adjustment device comprises a plurality
of electric actuators. Each display may be engaged with one actuator in order
to orient each of the displays towards the occupant. In other words, by
means of this adjustment device, each of the displays is automatically
pivotable towards the occupant of the motor vehicle. This is of special ad-
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vantage, since undesirable specular reflections, which may occur with an
oblique look at the display can be prevented especially effective.

An advantageous embodiment of the invention provides that at least one dis-
play of the plurality of displays is arranged on a door of the motor vehicle.
This allows for an especially intuitive perception of the surroundings of the

“motor vehicle, since taking a view to the display arranged at the door allows

for observing the area behind and above this door in an ergonomically cor-
rect manner.

In an advantageous embodiment of the invention, at least one display of the
plurality of displays is arranged on a wind shield of the motor vehicle. This
arrangement is of special advantage, because the occupants can take a look
on the display without the need for pivoting his head. Hence, the arrange-
ment of at least one display on the wind shield allows for an ergonomic pos-

~ ture of the head when taking a look at the display.

An advantageous embodiment of the invention provides that a rear mirror of
the motor vehicle comprises at least one display of the plurality of displays
and/or at least one display of the plurality of displays is arranged on a sun
visor of the motor vehicle. The rear mirror can be designed such, that it com-
prises‘a mirror element with a reflecting mirror surface on one side and one
of the displays on a different side, which is averted from the aforementioned
side. Thus, the rear mirror can be moved between e.g. a use position, in
which the display is facing the passenger cabin (driver cabin) and the occu-
pants respectively and e.g. a non-use posiﬁon, in which the display is facing
the wind shield of the motor vehicle and thus the mirror element is facing the
occupants. This is of special advantage, since the rear mirror may be used
both as display or as a mirror. If one of the displays is arranged on the sun_
visor, this display can be moved between the use position and the non-use
position especially easy, since sun visors are per se pivotable.

An advantageous embodiment of the invention provides that at least one dis-
play of the plurality of displays is movable between a use position, in which at
least one of the picture portions is visible for occupants of the motor vehicle
and a non-use position, in which at least one of the picture portions is invisi-
ble for the occupants. Each of the displays may be moved autdmatically be-
tween the use position and the non-use position by means of the aforemen-
tioned adjustment device. This allows for directing the drivers view only on
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certain displays (which are then in the use position) in order to avoid the dis-
traction of the driver by the other displays (which are then in the non-use po-
sition).

An advantageous embodiment of the invention provides that the panoramic
camera device comprises at least one panoramic camera, the panoramic
camera being configured to capture one-piece panoramic pictures. In other
words, a 360°-view of the surroundings of the motor vehicle is possible by
using only one single panoramic camera. Thus, an especially inexpensive |
panoramic camera device is provided, since only one panoramic camera is
necessary to provide a 360°-view. |

In a further advantageous development of the invention, the panoramic cam-
era is arranged on the top of a vehicle roof of the motor vehicle. This ar-
rangement provides for an especially undisturbed overview of the surround-
ings of the motor vehicle, wherein the panoramic view is not disturbed by
exterior elements or mounting parts of the motor vehicle.

In a further advantageous development of the invention, the panoramic cam-
era is arranged on an engine hood of the motor vehicle. This arrangement
allows for an observation of the area directly in front of the motor vehicle.
Thus, by means of the panoramic camera being arrénged on the engine
hood, e.g. harmful objects such as pieces of broken glass in front of the mo-
tor vehicle may be detected especially early and thus damage to the motor
vehicle or its tires may be prevented especially effective.

In a further advantageous development of the invention, the panoramic cam-
era is arranged on a door frame of the motor vehicle. An arrangement of the
panoramic camera on the door frame is of special advantage, since obsta-
cles which may cause damage when opening the door can be detected es-
pecially early. '

In a further advantageous development of the invention, the panoramic cam-
era is arranged on a luggage compartment door of the motor vehicle. This
arrangement allows for detecting obstacles during reversing, even if the ob-
stacles are situated in a height in which this obstacles are not detected e.g.
by distance sensors of the motor vehicle, wherein the distance sensors are
arranged at the bumper bar of the motor vehicle. '
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The motor vehicle according to the invention includes the arrangement of the

observation device according to the invention or an advantageous embodi-

ment of the arrangement accordlng to the invention.

In the method according to the invention for operating an observation device,
at least one one-piece panoramic picture- of the surroundings of a motor ve-
hicle is captured by means of a panoramic camera device of the observation
device. The one-piece panoramic.picture is segmented into a plurality of pic-
ture portions by means of a processing unit of the observation device. The
picture portions are displayed by means of a display device of the observa-

- tion device, wherein each of the plcture portions is dlsplayed on a different

display of plurality of dlsplays of the display device.

Advantageous developments of the arrangement according to the invention
are to be considered as advantageous developments of the method accord-
ing to the invention. In addition, the observation device includes means cor-
respondingly formed for performing the method steps. |

Further advantages, features and details of the invention are apparent from
the following description of a preferred embodiment as well as based on the
drawing. The features and feature combinations mentioned above in the de-
scription as well as the features and feature combinations mentioned below
in the description. of figures and/or shown in the figures alone are usable not
only in the respectively specified combination, but also in other combinations
or alone without departing from the scope of the invention.

The drawing shows in:

Fig. 1 A side view on a motor vehicle with an arrangement of an ob-
servation device according to the invention;

Fig. 2 A top view of the motor vehicle, wherein the observation device
comprises a plurality of panoramic cameras, which are ar-
- ranged on different exterior elements of the motor vehicle;

Fig. 3 A rear view on the motor vehicle showing different view angles
of panoramic cameras which are mounted to a door frame of a
vehicle door of the motor vehicle;
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Fig. 4 A side view on the motor vehicle showing a view angle of a
panoramic camera arranged on an engine hood of the motor
vehicle; and in '

Fig. 5 A perspective view on a part of a passenger cabin of the motor
vehicle showing the arrangement of different displays of a dis-
play device of the observation device.

In the figures the same elements or elements having the same functions are
designated with the same reference signs.

Fig. 1 shows an arrangement 10 of an observation device 12 on a motor ve-
hicle 14. In the embodiment shown in fig. 1, the observation device 12 com-
prises a panoramic camera device 16 with only one panoramic camera 17a,
wherein the panoramic camera 17a is arranged on an exterior element 18a
of the motor vehicle 14. In this embodiment, the exterior element 18a corre-
sponds to the top of a vehicle roof of the motor vehicle 14. The panoramic
camera device 16 is configured to capture a one-piece panoramic picture 20
of the surroundings 22 of the motor vehicle 14 by means of the panoramic
camera 17a. The panoramlc camera 17a captures the one-piece panoramic
picture 20, wherein the boundarles of the one-piece panoramic picture 20 are

- defined by a circumferential capturing area with a view angle 3a, wherein the

circumferential capturing area corresponds to a panoramic detection area
19a of the panoramic camera 17a, which extends over a 360°C zone around
a vertical axis 15. In fig. 1, the one-piece panoramic picture 20 is displayed
on a display 26a, wherein the display 26a is arranged at a side door 28 of the
motor vehicle 14. The display 26a is assigned to a display device 24 of the
observation device 12. The display 26a is currently in a use positioh 38 in
which the display 26a covers at least a part of a door window 29. In the use
'position'38, the display 26a cdrresponds to a window screen, which reaches
a height between 8 to 15cm. In the use position 38 an occupant (e.g. the
driver) of the motor vehicle 14 can see the one-piece panorainic picture 20
displayed on the display 26a. '

Fig. 2 shows another embodiment, in which the panoramic camera device 16
comprises four panoramic cameras, namely the panoramic camera 17a, on
the vehicle roof 18a of the motor vehicle 14, as well as three more panoramic
cameras 17b, 17c and 17d. The panoramic camera 17b is currently arranged
on an engine hood of the motor vehicle 14, wherein the engine hood corre-



10

15

20

25

30

35

WO 2016/206789 PCT/EP2016/001030
8

sponds to an exterior element 18b. The panoramic cameras 17c, 17d are
arranged on exterior elements 18c and 18d, respectively. The exterior ele-
ments 18c, 18d each correspond to a door frame close to the vehicle roof
18a, wherein the exterior element 18c corresponds to a door frame, which is
arranged on an opposite side of the motor vehicle 14 in comparison with the
exterior element 18d. One of the panoramic cameras 17a, 17b, 17¢, 17d
could also be arranged on a luggage compartment door of the motor vehicle
14, although this is not shown here. A synopsis of fig. 2 and fig. 4 shows, that
a panoramic detection area 19b of the panoramic camera 17b extends over a
view angle Bb, which corresponds to a reflex angle. The same applies to the
respective panoramic detection areas 19c, 19d of the panoramic cameras

17¢, 17d as one can see in synopsis of fig. 2 and fig. 3. In other words, the

panoramic detection area 19c¢ of the panoramic camera 17c¢ extends over the
view angle Bc which also corresponds to a reflex angle as well as a view an-
gle Bd, wherein the view angle Bd defines the panoramic detection area 19d
of the panoramic camera 17d. The synopsis of fig. 4 and fig. 5§ shows, that
the display device 24 of the observation device 12 comprises a plurality of
displays, namely the aforementioned display 26a as well as further displays

26D, 26¢ and 26d. The observation device 12 also comprises a processing
unit 13 by means of which the one-piece panoramic picture 20 can be seg-

mented into a plurality of picture portions 36a, 36b, 36¢c and 36d. Each of the
displays 26a to 26d is capable of displaying any one-piece panoramic picture
20 independent on by which panoramic camera 17a to 17d it was captured.
Furthermore, each display 26a to 26d is capable of displaying a different pic-
ture portion of the plurality of picture portions 36a to 36d. Thus, the picturé
portion 36a can be displayed on the display 26a, the picture portion 36b can
be displayed on the display 26b and so on. Each of the picture portions 36a
to 36d corresponds to a quarter of the one-piece pénorami‘c picture 20 cap-
tured by one of the panoramic cameras 17a to 17d. It is clear, that the pro-
cessing unit 13 is also capable of segmenting the one-piece panoramic pic-
ture 20 into more or less than four parts. The displays 26a to 26d are ar-
ranged in a passenger cabin of the motor vehicle 14 and in a distance be-
tween each other, wherein the distance corresponds to at least an air gap
between the displays 26a to 26d as it is shown in fig. 5. Furthermore, the
displays 26a and 26b are arranged in an angle a to each other, wherein the
angle a corresponds to an acute angle or to an obtuse angle. It is of special
advantage, if each of the displays 26a to 26d is directed towards the driver of

the motor vehicle 14. At least some of the displays can be directed to any |
other passenger (occupant), e.g. an assistant driver by means of an adjust-
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ing device of the observation device 12. The adjusting device is not shown

here but comprises means for redirecting at least some of the displays 26a to

26d in such a manner, that the displays 26a to 26d are facing the respective

occupant of the motor vehicle 14. This means (not shown) are designed e.qg.

as electric actuators.

Although it is not shown here, at least one display of the plurality of displays-
26a to 26d can be arranged directly on a wind shield 30 of the motor vehicle
14. Thus, an area of the wind shield 30 next to a rear mirror 32 could be used
as one of the displays. In the present embodiment shown in fig. 5, the rear
mirror 32 of the motor vehicle 14 comprises the display 26c, a sun visor 34a

- comprises the display 26b and a sun visor 34b comprises the display 26d.

In the present embodiment all of the displays 26a to 26d are movable be-
tween the use position 38, in which the respective picture portions 36a to 36d
are visible for the occupants of the motor vehicle 14 and a non-use position
40, in which the respective picture portion 36a to 36d is invisible for the oc-
cupants. In fig. 5, a movement between the use position 38 and the non-use
position 40 is illustrated by a movement 44, which corresponds to a longitu-
dinal motion in the case of the display 26a and wherein the movement 44
corresponds to a rotary motion in the case of the display 26¢c which is ar-
ranged on the rear mirror 32. Moving the display 26a from the use position
38 to the non-use position 40 according to the respective movement 44
means, that the display 26a is moved from a position (use position 38) in
which it extends over height of 8 to 15¢cm over the door window 29, into the
non-use position 40, in which the display 26a is stowed and retracted inside
the door 28.

The rear mirror 32 comprises a mirror element 33 with a reflecting mirror sur-
face. The mirror element 33 is facing the wind shield 30, when the display
26c¢ is facing the driver cabin and thus the occupants of the motor vehicle 14,
when the display 26c¢ is in its use position 38. In other words, the mirror ele-
ment 33 and the display 26¢ are arranged on opposite sides of the rear mir-
ror 32. In order to move the display 26 from the use position 38 to the non-
use position 40, the mirror element 33 and the display 26¢ are rotary moved
(movement 44) until the display 26¢ is facing the wind shield 30 and the mir-
ror element 33 is facing the occupants. When the display 26¢ is in the non-
use position 40, in which it faces the wind shield 30, the display 26¢ is invisi-
ble for the occupants of the motor vehicle 14.
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CLAIMS:

An arrangement (10) of an observation device (12) on a motor vehicle
(14), in which |
— . at least one panoramic camera device (16) of the observation de-
vice (12) is arranged on an exterior element (18a, 18b, 18c, 18d) of
the motor vehicle (14), the panoramic camera device (16) being
configured to capture a one-piece panoramic picture (20) of the sur-
roundings (22) of the motor vehicle (14), and in which
— the observation device (12) comprises a display device (24) for dis-
playing the one-piece panoramic picture (20) as a plurality of sepa-
rated picture portions (36a, 36b, 36¢, 36d), and the display device
(24) comprises a plurality of displays (26a, 26b, 26¢, 26d) each for
displaying a different picture portion of the plurality of picture por-
tions (36a, 36b, 36¢, 36d).

Arrangement(10) according to claim 1,

characterized by

the displays (26a, 26b, 26¢, 26d) being arranged in a passenger cabin of
the motor vehicle (14) in a distance between each other.

Arrangemént (10) according to claim 1 or 2,

characterized by

the displays (26a, 26b, 26c, 26d) being arranged in an angle (oc) to each
other, wherein the angle (o) corresponds to an acute angle or the angle .
(o) corresponds to an obtuse angle.

Arrangement (10) according to any one of the preceding claims,
characterized by |

at least one display (26a) of the plurality of displays being arranged on a
door (28) of the motor vehicle (14).

Arrangement (10) according to any one of the preceding claims,
characterized by

at least one dlsplay of the plurality of d:splays (26a, 26b, 26¢, 26d) being
arranged on a wind s_h|eld (30) of the motor vehicle (14).

Arrangement (10) according to any one of the preceding claims,
characterized by
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10.

11.

11

a rear mirror (32) of the motor vehicle (14) comprising at least one dis-
play of the plurality of displays (26a, 26b, 26¢, 26d) and/or at least one
display of the plurality of displays (26a, 26b, 26¢c, 26d) being arranged on
a sun visor (34a, 34b) of the motor vehicle (14).

Arrangement (10) according to any one of the preceding claims,
characterized by |

at least one display of the plurality of displays (26a, 26b, 26¢, 26d) being
movable between a use position (38), in which at least one of the picture
portions (36a, 36b, 36¢, 36d) is visible for occupants of the motor vehicle
(14) and a non-use position (40), in which at least one of the picture por-
tions (36a, 36b, 36¢, 36d) is invisible for the occupants. |

Arrangement (10) accordmg to any one of the preceding claims,
characterized by

- the panoramic camera device (16) comprising at least one panoramic

camera (17a, 17b, 17c, 17d), the panoramic camera (17a, 17b, 17¢c, 17d)

being configured to capture one-piece panoramic pictures (20).

Arrangement (10) according to claim 8,

characterized by

the panoramic camera (17a, 17b, 17¢, 17d) being arranged on the top of
a vehicle roof (18a) of the motor vehicle (14).

Arrangement (10) according to claim 8 or9,
characterized by .
the panoramic camera (17a, 17b, 17¢c, 17d) being arranged on an engine

~ hood of the motor vehicle (14).

Arrangement (10) according to any one of claims 8 to 10,
characterized by
the panoramic camera (17a, 17b, 17c, 17d) being arranged on a door

" frame of the motor vehicle (14).

12.

Arrangement (10) according to any one of claims 8 to 11,

characterized by

the panoramic camera (17a, 17b, 17c 17d) being arranged on a luggage
compartment door of the motor vehicle (14).
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13. A motor vehicle (14) with an arrangement (10) according to any one of |
claims 1 to 8.

14. A method for operating an observation device (12), the method compris-
ing at least the steps of:

— capturing at least one one-piece panoramic picture (20) of the sur-
roundings (22) of a motor vehicle (14) by means of a panoramic
camera device (16) of the observation device (12),

— segmenting the one-piece panoramic picture (20) into a plurality of
picture portions (36a, 36b, 36¢, 36d) by means of a processing unit
(13) of the observation device (12),

— displaying the picture portions (36a, 36b, 36¢, 36d) by means of a
display device (24) of the observation device (12), wherein each of
the picture portions (36a, 36b, 36¢, 36d) is displayed on a different
display of a plurality of displays (26a, 26b, 26c, 26d) of the display
device (24).
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