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Attachment arrangement for a camera module at a vehicle

The invention relates to an attachment arrangement for a cam-
era module at a vehicle comprising a base plate which is at-
tachable at a vehicle fixed structure, wherein the camera mod-
ule comprises a housing and at least one camera arranged
therein, wherein the housing is attached at the base plate
with at least two spring loaded protrusions each abutting at

separate attachment flanges.

From the EP 3 180 212 Bl it is known an attachment arrangement
which comprises a base plate which is designed to be fixed at
the vehicle structure and which serves as a base to attach a
camera module. The base plate could be fixed for example at a
front window of the vehicle by gluing and comprises several
attachment flanges for the attachment of the camera module.
The camera module comprises a housing with several outwardly
extending protrusions and one or two cameras arranged therein,
wherein the camera module is attachable via the protrusions of

the housing at the attachment flanges of the base plate.

The attachment flanges are shaped roof-like in a U-shaped or
V-shaped manner and are arranged with the opening in opposite
to the mounting direction to prevent an unintended release of

the camera module from the base plate in case of an accident.

Furthermore, metal springs are arranged in the attachment
flanges to tension the camera module into the mounting posi-
tion. The metal springs are designed as flat metal plates and

are positioned in the opening of the flanges in a predeter-
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mined position, so that the camera module abuts with the pro-
trusions at the metal springs in the mounting position and is
tensioned by the springs to the mounting position. The purpose
of the metal springs is a reduction of the transmission of vi-
brations and to ensure that the camera module is kept in the

predetermined orientation and position with a high precision.

The metal springs are designed as separate parts from a dif-
ferent material than the base plate and need to be assembled
in a separate assembling step which increases the effort for
assembling the base plate. Furthermore, the use of a different
material for the springs shows that the design requires a high
strength of the springs and further results, in a high local
loading of the flanges and the protrusions for tensioning the

camera module versus the base plate to the mounting position.

From the document EP 3 835 134 Al it is known to design the
springs as integrated parts of the housing or of the base
plate in form of flexible attachment flanges. Furthermore, it
is known from this document to provide rips at the attachment
flanges for a punctual or linear abutment of the protrusions
at the attachment flanges to enable an attachment of the cam-
era module with a higher precision with respect to a prede-

fined position.

In view to this background, it is the object of the invention
to provide an attachment arrangement for a camera module at a
vehicle, with a facilitated assembly process of the camera
module and an improved attachment of the camera module with
respect to the precision of the attachment of the camera mod-
ule at the base plate and therefore of the camera module at

the vehicle after the final attachment at the wvehicle.
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According to the invention it is suggested an attachment ar-
rangement comprising the features of claim 1. Further pre-
ferred embodiments are given in the subclaims and may be fur-

ther obtained from the figures and the related description.

According to the basic idea of the invention it is suggested
that the base plate or the housing is provided with three
alignment pins, which are distanced to the attachment flanges
and the protrusions, and the housing or the base plate is pro-
vided with three alignment surface structures, which are dis-
tanced to the protrusions and the attachment flanges, and the
housing abuts with three pairs of one alignment surface struc-
ture and one alignment pin at the base plate when the camera

module is mounted via the housing at the base plate.

The advantage of the suggested solution is an improved fixa-
tion of the camera module with a higher precision with respect
to a predefined position of the camera module as the fixation
of the camera module via the spring-loaded protrusions at the
attachment flanges and the alignment of the camera module are
realized in separated locations and independent from each oth-
er. The positioning and alignment of the camera module is de-
fined by the alignment pins and the alignment surface struc-
tures which can be designed especially in their orientations
and dimensions independent from the fixation of the camera
module. The fixation of the camera module is realized by the
spring-loaded protrusions and the attachment flanges which can
be designed independent from the precision criteria only with

respect to their original fixation function.

Furthermore, it i1s suggested that at least one pair of one
alignment surface structure and one alignment pins is designed

as a 2-point-contact abutment. The suggested 2-point-contact
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abutment enables a precises alignment of the camera with re-
spect to the defined by the connecting line of the two contact
points. In other words, the camera module may be moved only
perpendicular to the axis defined by the connecting line of

the two contact points.

The suggested 2-point-contact surface can be realized very
easily by at least one pair of one alignment surface structure
and one alignment pin being designed as a contact of a groove

and a conical surface.

Furthermore, it is suggested that at least two pairs of one
alignment surface structure and one alignment pin are designed
as 2-point-contact abutments, wherein the contact points are
arranged in that way, that the connecting line of the contact
points of one pair is arranged perpendicular to the connecting
line of the contact points of the other pair of contact
points. The advantage in this design is that the camera module
is adjusted thereby very precisely with respect to the prede-
fined position as both alignment surface structures and align-
ment pins enable only one single movement like described
above, wherein one of the two pairs of alignment structure
surface and alignment pin limits the possible movement enabled
by the other pair of alignment structure surface and alignment

pin and vice versa.

Furthermore, it is suggested that the base plate and/or the
camera housing is provided with at least two parallel extend-
ing rips. The parallel extending rips act as heat sinks to en-
able a heat transfer from the base plate or the camera module
to the interior of the vehicle. The camera module is exposed
to a high heat by being fixed at the windshield and the intro-
duced heat of the sun through the windshield. This heat may be
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transferred by the rips from the base plate or the housing to
the interior of the vehicle, and the heat influence acting on
the camera module may be reduced. Thereby a deformation due to
thermal influence of the camera module and its attachment may
prevented up to a certain temperature. As the rips are ar-
ranged in parallel to each other the heat transfer can be re-

alized homogenously.

Futhermore, it is suggested that at least one alignment sur-
face structure is designed by the rips. The rips are used ad-
ditionally to their function as heat sinks thereby to position

the camera module versus the base plate and vice versa.

Furthermore, it is suggested that the rips are arranged paral-
lel to the mounting direction of the camera module. The ad-
vantage of the arrangement of the rips can be seen therein
that strength of the base plate and/or the camera module is

increased by the rips in the mounting direction.

Furthermore, at least one of the rips may be used as a guid-
ance for at least one alignment pin in the assembly process.
The assembly process can be thereby facilitated as the camera
module and the base plate are guided in their movements in a
predetermined course until the camera module reaches the final

attachment position.

Furthermore, at least one of the rips comprises preferably a
step which limits the assembly movement of the camera module
to a predefined position with respect to the base plate and
the opposing base plate and/or camera housing comprise a pro-
jection which limits the assembly movement of the camera mod-
ule to a predefined position with respect to the base plate by

abutting at the step. The predefined position corresponds to
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the final attachment position and is specified by the position
of the step. The handling person can perform the assembly pro-
cess without taking care of the final attachment position as
this is automatically realized in the assembly process when

the camera module abuts with the step at the base plate.

In the following the invention is illustrated on the basis of
two preferred embodiments with reference to the accompanying

drawings, wherein:

Fig. 1,3,5,7,8 and 11 shows a camera module with a base
plate in an attachment arrangement
with the single parts according to a

first embodiment; and

Fig. 2,4,6,9,10 and 12 shows a camera module with a base
plate in an attachment arrangement
with the single parts according to a

second embodiment.

In the figures 1 and 2 are shown two different camera modules
2 with base plates 1 which are connected according to a sug-
gested attachment arrangement. The base plates 1 comprise a
flat attachment surface 12 to connect the base plate 1 to a
vehicle structure. One possible embodiment is to attach the
base plate 1 with the attachment surface 12 for example by

gluing at a front or rear window of the wvehicle.

The camera modules 2 are provided with one camera 3 as a mono
camera but may be also provided with an additional camera to
realize a stereo camera if needed. The correct orientation and

position of the camera 3 is an essential quality criterion for
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the functionality of the camera 3 and especially for the qual-
ity and analysis of the image data and the processing of the
signals derived therefrom. Therefore, a precise and reliant
attachment of the camera modules 2 is of very high importance
for the camera modules 2 itself and the quality of the signals

processed from the detected data of the camera modules 2.

The base plates 1 comprise the attachment surface 12 to mount
the base plates 1 at the vehicle structure. The other side of

the base plates 1 are used to attach the camera modules 2.

The camera 3 is directed to the outside of the vehicle, which
means for an attachment at the front window, that the camera 3
is directed in the mounted position of the camera module 2 to
the frontside of the vehicle. The direction of the camera 3
will be designated in the following as the detection direc-

tion.

The camera modules 2 shown in the fig. 3 and 4 comprise a
housing 20 with two flanges 4 or 5, wherein the flanges 5 ac-
cording to the second embodiment are formed as outwardly to
the right- and left-side protruding arms and the flanges 4 ac-
cording to the first embodiment are designed as two racks con-
necting two parallel rips 23 of the housing 20 to circumferen-

tially closed openings 25.

The base plates 1 shown in the fig. 5 and 6 comprises two pro-
trusions 14 and 15, wherein the protrusions 15 according to
the second embodiment are arranged at the side rims of the
base plate 1 with a maximum distance to each other, and the
protrusions 14 according to the first embodiment are arranged
more in the center of the base plate 1 with a smaller distance

to each other. The protrusions 14 and 15 are formed as flexi-
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ble hook-shaped arms formed integrally at the base plate 1.
The protrusions 14 and 15 are arranged pairwise and parallel
to each other with the free ends arranged and directed to the
same side. The protrusions 14 and 15 are arranged pairwise and
parallel to each other in each of the embodiments with an ori-
entation parallel to the insertion direction in arrow Z like
shown in the figures 7 and 9. The base plates 1 further com-
prise at their outer rims two parallel extending side walls
13, which are arranged also in parallel to the protrusions 14

and 15.

During the assembly process shown in the figures 7 and 8 and
the figures 9 and 10 the base plates 1 are inserted with the
protrusions 14 or 15 in the direction of the arrow Zunder the
flanges 4 or 5 of the housings 20 of the camera modules 2. The
protrusions 14 or 15 are designed as integrated parts of the
base plate 1 made of a plastic molding part. The protrusions
14 and 15 extend in a predetermined direction to the outside
of the base plate 1. Both protrusions 14 or 15 are designed as
leaf springs 8 or 9 and are connected which one end with the
base plate 1 while the other end is free, so that the springs
8 or 9 may perform with their free ends elastic movements with
respect to the base plates 1. The springs 8 or 9 are oriented
and positioned in such a way that the camera modules 2 gets in
contact with the housings 20 and the flanges 4 or 5 at the
protrusions 14 or 15 of the base plates 1 while the insertion
movement with tensioning the protrusions 14 or 15. Therefore
the housings 20 and the base plates 1 of both embodiments are
spring loaded in the final attachment via the protrusions 14

or 15 acting as springs 8 or 9 to a fixed assembly group.

Like shown in the figures 3 and 4 the housings 20 of the cam-

era modules 2 comprise a plurality of upright extending rips
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23, which increase the surfaces of the housings 20 and there-
fore increase the heat transfer from the housings 20 to the
interior of the vehicle. The rips 23 act thereby as heat sinks
and reduce the temperature of the housings 20 in case of tem-
perature influence. The camera modules 2 are attached via the
base plates 1 at the frontal windshield of the vehicle. There-
fore, the base plates 1 are exposed to a very high temperature
influence by the sun shining through the windshield, which re-
sults in a heating of the base plates 1 and the housings 20 of
the camera modules 2 up to 50 degrees Celsius and more. In or-
der to prevent a deformation of the base plates 1 or the cam-
era modules 2 due to that temperature influence the heat is
transferred by the rips 23 to the interior of the vehicle and
the maximum temperature of the housings 20 may be therefore

reduced.

The rips 23 are arranged in parallel to each other in the di-
rection of the insertion movement of the housings 20 to the
base plates 1 in the direction of the arrow Z (see figures 7
and 9). Furthermore, all rips 23 or groups of the rips 23 may
be arranged with identical distances to each other to enable a
homogeneous heat transfer from the housings 20 to the interior
of the vehicle. Furthermore, the housings 20 are provided with
three pairs of two opposing contact points 11, which are de-
signed as alignment surface structures 7. The contact points
11 are arranged at opposing walls of the base plates 1, where-
in the connection lines L1l and L2 of two pairs of contact
points 11 are aligned parallel to each other and parallel to
the insertion direction in the direction of arrow Z while the
third pair of contact points 11 are arranged with a connection
line L3 running perpendicular to the connection lines L1l and

L2 of the first pairs of contact points 11.
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The base plates 1 of the two embodiments shown in the figures
5 and 6 both comprise three upright extending conical tips 10
which are located and formed as alignment pins 6 to align the
housings 20 of the camera modules 2 versus the base plates 1
in the mounted position. The conical tips 10 are designed as
flat walls with two oblique side walls and may be reinforced
by additional side arms. Furthermore, at two of the rips 23
two steps 21 and 22 are provided at the housings 20 and two
projections 24 are provided at the base plates 1 which are

formed as upright extending pins.

In the figures 7 and 8 it is shown the mounting of the base
plate 1 at the housing 20 of the camera module 2 according to
the first embodiment. The base plate 1 is pushed in direction
of the arrow Z. During this movement each of the most forward
conical tips 10 get in contact with one top-side of one rip 23
and slide along the rips 23 corresponding to the dashed lines
shown in figure 4 until they reach the most rearward contact
points 11 of the housing 20. At the end of the insertion move-
ment also the most rearward conical tip 10 gets in contact
with two contact points 11 of two different rips 23. The in-
sertion movement may be additionally guided by the side walls
13 at the side rims of the base plate 1 by sliding of the side
walls 13 at the outer sides of the flanges 5. To improve the
guidance of the base plate 1 during the mounting process the
side walls 13 of the base plate 1 are formed also conical ver-
sus each other with reducing distances to the center of the
base plate 1. Thereby the side walls 13 have also a centering
effect while the insertion movement of the base plate 1. The
insertion movement of the base plate 1 is limited to a prede-
termined position of the base plate 1 by the projections 24
abutting at the steps 21 and 22 of the rips 23. During this

ingsertion movement of the base plate 1 the protrusions 15 are
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inserted under the flanges 5 to the position shown in the

cross-section 12.

In the figures 9 and 10 it is shown the mounting of the base
plate 1 at the housing 20 of the camera module 2 according to
the second embodiment. The base plate 1 is pushed in direction
of the arrow Z. During this movement the most forward conical
tips 10 each get in contact with one top-side of one rip 23
and slide along the rips 23 corresponding to the dashed lines
shown in figure 3 until they reach the most rearward contact
points 11 of the housing 20. At the end of the insertion move-
ment also the most rearward conical tip 10 gets in contact
with two contact points 11 of two different rips 23. The in-
sertion movement may be additionally guided by the side walls
13 at the side rims of the base plate 1 by sliding at the out-
er sides of the housing 20. To improve the guidance of the
base plate 1 during the mounting process the side walls 13 of
the base plate 1 are formed also conical versus each other
with reducing distances to the center of the base plate 1.
Thereby the side walls 13 have also a centering effect while
the insertion movement of the base plate 1. The insertion
movement of the base plate 1 is limited to a predetermined po-
gsition of the base plate 1 by the projections 24 abutting at
the steps 21 and 22 of the rips 23. During this insertion
movement of the base plate 1 the protrusions 14 are inserted
under the flanges 4 to the position shown in the cross-section

11.

In the figures 11 and 12 the protrusions 14 and 15 overlap the
flanges 4 and 5 which shows the dimensioning of the protru-
sions 14 and 15. In reality the protrusions 14 and 15 do not
overlap the flanges 4 and 5 and are elastically deformed in-

stead. The protrusions 14 and 15 abut thereby at the lower
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surfaces of the flanges 4 and 5 with exerting a tensioning
force to the flanges 4 and 5 and pressing the base plates 1 to

the housings 20 of the camera modules 2.

The suggested attachment arrangement is characterized by a
very high precision with respect to a predetermined position
and orientation of the camera modules 2 versus the base plates
1. This is achieved by separating the functions of the appli-
cation of the attachment forces and the alignment of the cam-
era modules 2. The application of the attachment forces is re-
alized by the protrusions 14 or 15 abutting at the flanges 4
or 5. The alignment of the camera modules 2 versus the base
plates 1 is realized by three 2-point contact abutments A,B,C
each designed as a pair of one alignment surface structure 7
at the housing 20 of the camera module and one alignment pin 6
at the base plate 1. The contact points 11 of the alignment
surface structures 7 of the first two 2-point contact abut-
ments A and B are located at two opposing walls of the housing
20 which run perpendicular to the insertion direction of the
base plates 1 in the direction of arrow Z. The contact points
11 of the alignment surface structure 7 of the third 2-point
contact abutment C are located at two parallel rips 23 which
run parallel to the insertion direction of the base plate 1 in
the direction of arrow Z. The alignment pins 6 are all de-
signed as conical tips 10 with two oblique side rims. All
three 2-point contact abutments A,B,C are designed therefore
as contacts of grooves between the opposing walls or the rips

23 and a conical surface provided by the conical tips 10.

The positions of the contact points 11 are furthermore advan-
tageous as the connecting lines L1 and L2 of the first 2-point
contact abutments A and B are running in the direction of the

insertion direction and parallel to each other, so that the
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insertion movement is limited by the conical tips 10 getting
in contact with the contact points 11. The contact points 11
of the third 2-point contact abutment C defining a connecting
line L3, which runs perpendicular to the connecting lines L1

and L2.

Therefore, the third 2-pont contact abutment C defines the po-
gsition of the base plate 1 perpendicular to the insertion di-
rection of the base plate 1 and the first two 2-point contact
abutments A and B define the position of the base plate in di-

rection of the insertion movement.

Furthermore, the position of the base plate 1 in direction of
the insertion movement is defined further by the projections

24 abutting at the steps 21 and 22.
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Claims:

1. Attachment arrangement for a camera module (2) at a vehi-
cle comprising
-a base plate (1) which is attachable at a vehicle fixed
structure, wherein
-the camera module (2) comprises a housing (20) and at
least one camera (3) arranged therein, wherein
-the housing (20) is attached at the base plate (1) with
at least two spring loaded protrusions (14,15) each abut-
ting at separated attachment flanges (4,5)
characterized in that,
-the base plate (1) or the housing (20) is provided with
three alignment pins (6), which are distanced to the at-
tachment flanges (4,5) and the protrusions (14,15), and
-the housing (20) or the base plate (1) is provided with
three alignment surface structures (7), which are dis-
tanced to the protrusions (14,15) and the attachment
flanges (4,5), and
-the housing (20) abuts with three pairs of one alignment
surface structure (7) and one alignment pin (6) at the
base plate (1) when the camera module (2) is mounted via

the housing (20) at the base plate (1).

2. Attachment arrangement according to claim 1, characterized
in that,
-at least one pair of one alignment surface structure (7)
and one alignment pins (6) is designed as a 2-point-

contact abutment (A,B,C).

3. Attachment arrangement according to claim 2, characterized
in that,

-at least one 2-point contact abutment (A,B,C) is de-
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signed as a contact of a groove and a conical surface.

Attachment arrangement according to one of the claim 2 or
3, characterized in that

-at least two pairs of one alignment surface structure
(7) and one alignment pin (6) are designed as 2-point-
contact abutments (A,B,C), wherein

-the contact points (11) of the 2-point contact abutments
(A,B,C) are arranged in that way, that the connecting
line (L1,L2,L3) of the contact points (11) of one pair is
arranged perpendicular to the connecting line (L1,L2,L3)
of the contact points (11) of the other pair of contact

points (11).

Attachment arrangement according to one of the claims 1 to
4, characterized in that
-the base plate (1) and/or the camera housing (20) is

provided with at least two parallel extending rips (23).

Attachment arrangement according to claim 5, characterized

in that

-at least one of the alignment surface structures (7) is

designed by the rips (23).

Attachment arrangement according to claim 5 or 6, charac-

terized in that

-the rips (23) are arranged parallel to the mounting di-

rection of the camera module (2).

Attachment arrangement according to one of the claims 5 to

7, characterized in that

-at least one of the rips (23) is used as a guidance for
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at least one alignment pin (6) in the assembly process.

Attachment arrangement according to one of the claims 5 to
8, characterized in that

-at least one of the rips (23)
and the opposing base plate (1)

(20) comprise a projection (24)

comprises a step (21,22)

and/or camera housing
which limits the assembly

(2) to a predefined posi-
tion with respect to the base plate

(1) by abutting at
the step (21,22).

movement of the camera module
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