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VEHICLE VISION SYSTEM WITH LIGHT 
BAFFLING SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application claims the filing benefits of 
U.S. provisional application Ser. No. 61/600,205, filed Feb. 
17, 2012, which is hereby incorporated herein by reference in 
its entirety. The present application is related to PCT Appli 
cation No. PCT/US2012/048993, filed Jul.31, 2012 and pub 
lished Feb. 7, 2013 as International Publication No. WO 
2013/019795, which is hereby incorporated herein by refer 
ence in its entirety. 

FIELD OF THE INVENTION 

0002 The present invention relates to imaging systems or 
vision systems for vehicles. 

BACKGROUND OF THE INVENTION 

0003 Use of imaging sensors in vehicle imaging systems 
is common and known. Examples of Such known systems are 
described in U.S. Pat. Nos. 8.324,552; 8,314,689; 8,222,588; 
8,203,440; 7,994,462; 7,655,894; 7,339,149; 7,344,261; 
7,459,664; 7,423,248; 6,097,023; 5,949,331; 5,670,935; and/ 
or 5,550,677, which are hereby incorporated herein by refer 
ence in their entireties. 

SUMMARY OF THE INVENTION 

0004. The present invention provides a vision system or 
imaging system for a vehicle that utilizes one or more cam 
eras to capture images exterior of the vehicle, and provides 
the communication/data signals, including camera data or 
image data, which may be displayed or processed to provide 
the desired display images and/or processing and control, 
depending on the particular application of the camera and 
vision or imaging system. The present invention provides a 
Stray light shield for a forward facing imaging (FFI) machine 
vision camera module. The stray light shield of the present 
invention adapts or customizes a standard or common camera 
module for a particular vehicle windshield application (for 
example, to compensate for the particular windshield angle 
used in the equipped vehicle so that the stray light shield 
construction generally compensates for the windshield rake 
angle so that, with the camera module attached at the vehicle 
windshield, the principal line of vision of the camera that is 
located in the camera module is set appropriately for the 
desired FFI application, for example, generally horizontal 
with the road being traveled). The stray light shield preferably 
provides a tapered or wedge-shaped pocket or recess that is 
disposed in front of the lens/image sensor (such as a CMOS 
photosensor array or the like) and that shields the lens/image 
sensor from extraneous light emanating from within the cabin 
of the vehicle at which the camera module is disposed when 
the camera module is mounted either directly to the wind 
shield or to a bracket that itself is attached at the windshield. 
The stray light shield may be an integral part of the bracket 
that is attached to the windshield (and to which bracket the 
camera module is attached, preferably detachably attached) 
or the light shield may be formed as a separate component or 
element and may be attached or secured at the camera module 
(or at the bracket) before the camera module is attached at the 
bracket at the windshield. 
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0005. The stray light shield may include a light baffling or 
light trapping structure or configuration or system that limits 
or reduces extraneous light that passes through a window or 
windshield of the equipped vehicle from exterior the vehicle 
from being directly or indirectly imaged by the forward fac 
ing camera that is at or near the windshield and that views 
through the windshield. The light baffling/light trapping 
structure thus helps assure that light originating external of 
the vehicle that is incident at the image sensor of the forward 
facing camera emanates from (or is reflected by) objects of 
interest in the forward field of view of the imager (for 
example, other vehicles, pedestrians, road signs, oncoming 
headlights, leading taillights, road markers, construction 
Zone lanes and/or the like), and the light baffling/light trap 
ping structure or system does so in a manner that reduces 
extraneous light (such as Sunlightglare, overhead streetlights, 
extraneous shop or billboard lighting or the like) from glaring 
at or otherwise confusing image data gathered by the forward 
facing camera and its associated image processing system. 
0006. According to an aspect of the present invention, a 
vehicle vision system or driver assistance system includes a 
camera module comprising an imager or camera or image 
sensor with a field of view through a window of the vehicle, 
such as a forward field of view through a windshield of the 
equipped vehicle when the camera module is disposed at the 
in-cabin surface of that window or windshield. A bracket has 
an attachment portion that is configured to attach at an in 
cabin surface of the vehicle windshield (such as by direct 
adhesive attachment or by attachment to one or more attach 
ment elements that themselves are adhered at the in-cabin 
surface of the vehicle windshield). A light shield comprises a 
base portion and side walls (preferably tapering side walls) 
that extend upward from the base portion so as to preferably 
provide a tapered pocket or cavity or recess, and wherein an 
aperture is provided at a narrower end of the tapered pocket. 
The camera module comprises the imager assembly or cam 
era having an image sensor array and a lens, and the camera 
module is configured to attach at the bracket (preferably to 
detachably attach). When the camera module is attached at 
the bracket, with the light shield disposed at the camera 
module, the lens is disposed at the aperture (such as to pro 
trude at least partially through the aperture and into the 
pocket, or Such as to view into the pocket via the aperture) and 
views via the pocket through the windshield of the equipped 
vehicle. The light shield may be an integral part of the bracket 
(for example, the light shield may be integrally molded with 
the bracket via an injection molding operation or the like) or 
may be a separate structure that is attached at the camera 
module (or that is attached at the bracket) before the camera 
module is attached at the bracket at the vehicle windshield. 
The separate light shield (that is a separate and distinct com 
ponent from the camera module) provides an adapting or 
customizing feature that, when disposed at the camera mod 
ule at the vehicle windshield, adapts or configures the camera 
module for the particular vehicle and/or windshield applica 
tion. 

0007. The light shield may include a light baffling device 
or structure or light trap disposed in front of the camera or 
imager and between a lens of the camera and the window of 
the vehicle. The light baffling device comprises a plurality of 
baffle elements arranged in a spaced apart manner, with each 
baffle element comprising a generally vertically oriented ele 
ment (or fin or rib or column or the like) having a first surface 
and a second Surface opposite the first Surface. The first Sur 
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face of a given baffle element is closer to the window than the 
second surface of the given baffle element. The first surface 
may be configured to be at an angle of less than about five 
degrees relative to vertical and the second Surface may be 
configured to be at an angle of less than about ten degrees 
relative to vertical when the camera and the light baffling 
device are normally mounted in the vehicle. The baffle ele 
ments are arranged to limit or reduce extraneous light that 
passes through the window or windshield of the equipped 
vehicle (that can directly impinge or be incident on or at the 
camera or that may reflect or scatter in front of the camera) 
from reaching and being imaged by the camera. 
0008 Optionally, the first and second surfaces of the baffle 
element may be at different angles so that the baffle element 
narrows towards its upper end. The upper end of the baffle 
element may narrow to a point or may be substantially 
pointed. The vehicle window may comprise a vehicle wind 
shield, such as a windshield that is angled relative to horizon 
tal. Such as an angle of at least about 15 degrees relative to 
horizontal or at least about 25 degrees relative to horizontal or 
at least about 30 degrees relative to horizontal or more, such 
as at least about 45 degrees relative to horizontal. 
0009. Therefore, the present invention provides for adap 
tation or customization of a camera module (Such as a com 
mon or universal camera module) for various vehicle and/or 
windshield applications. The stray light shield of the present 
invention is a separate component from the camera module 
and is attached at or disposed at the camera module at least 
when the camera module is attached or disposed at the vehicle 
windshield to adapt the camera module for the particular 
vehicle/windshield application. In accordance with the 
present invention, a camera module manufacturer can manu 
facture a standard camera module that lacks a stray light 
shield, and the needed light shield can be customized for a 
particular vehicle brand and/or model. Since the stray light 
shield can be manufactured at considerably lower cost and 
with greater flexibility than that of a camera module, this 
aspect of the present invention improves manufacturing 
economy and flexibility. 
0010. The present invention also provides enhanced imag 
ing of light. Such as light that passes through a windshield of 
a vehicle to a forward facing camera disposed at or near the 
windshield of the vehicle, by limiting or reducing imaging of 
reflected or scattered light. The light baffling elements are 
spaced apart in front the imaging device to reflect the scat 
tered light and reduce the amount of reflected or scattered 
light that is received by and imaged by the imaging device or 
camera. The construction and arrangement of the light baf 
fling elements is selected to limit or reduce imaging of the 
reflected or scattered light, and may be optimized via com 
puter algorithms and design systems. 
0.011 These and other objects, advantages, purposes and 
features of the present invention will become apparent upon 
review of the following specification in conjunction with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012. The drawings illustrate, by way of example only, 
embodiments of the present disclosure. 
0013 FIG. 1 is a perspective view of a vehicular camera 
system; 
0014 FIG. 2 is a perspective view of a vehicle having the 
vehicular camera system; 
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0015 FIG. 3 is a plan view of a main circuit board of the 
vehicular camera system; 
0016 FIG. 4A is a hidden-line top view of the vehicular 
camera system showing internal components; 
(0017 FIG. 4B is a hidden-line perspective view of the 
vehicular camera system showing internal components; 
0018 FIG. 4C is a section view of the vehicular camera 
system along section line C-C of FIG. 4A: 
(0019 FIG.5A is an exploded view of the vehicular camera 
system; 
0020 FIG. 5B is an exploded view of the imager assem 
bly: 
(0021 FIGS. 6A-B, 7A-B, 8A-B are perspective views that 
show a method of assembly of the vehicular camera system; 
0022 FIG. 9 is a perspective view of a vehicular camera 
system with a stray light shield; 
0023 FIG. 10 is a perspective view of a vehicular camera 
system with another stray light shield; 
0024 FIG. 11 is a perspective view of another vehicular 
camera system of the present invention; 
0025 FIGS. 12A and 12B are sectional views taken along 
the line XII-XII in FIG. 11, showing the camera system 
mounted at windshields having different windshield angles: 
0026 FIG. 13 is a side elevation and partial sectional view 
of the vehicular camera system of FIG. 11; 
0027 FIG. 14 is a plan view of a vehicle with a vision 
system and imaging sensors or cameras that provide exterior 
fields of view in accordance with the present invention; 
0028 FIG. 15 is a perspective view of a windshield elec 
tronics module that is configured for housing a camera or 
imaging sensor at an interior Surface of a vehicle windshield; 
0029 FIG. 16 is a schematic showing light reflecting at a 
baffle configuration of the present invention; 
0030 FIG. 17 is a perspective schematic of the baffle 
configuration and light reflection of FIG. 15: 
0031 FIG. 18 is another schematic of a baffle configura 
tion of the present invention, showing baffles with a first baffle 
surface of about Zero degrees and a second baffle surface of 
about Zero degrees, and as disposed at a windshield having an 
angle of about 60 degrees; 
0032 FIG. 19 is another schematic of a baffle configura 
tion of the present invention, showing baffles with a first baffle 
surface of about Zero degrees and a second baffle surface of 
about five degrees, and as disposed at a windshield having an 
angle of about 60 degrees; 
0033 FIG. 20 is another schematic of a baffle configura 
tion of the present invention, showing baffles with a first baffle 
surface of about Zero degrees and a second baffle surface of 
about ten degrees, and as disposed at a windshield having an 
angle of about 60 degrees; 
0034 FIG. 21 is another schematic of a baffle configura 
tion of the present invention, showing baffles with a first baffle 
surface of about five degrees and a second baffle surface of 
about ten degrees, and as disposed at a windshield having an 
angle of about 60 degrees; 
0035 FIG. 22 is another schematic of a baffle configura 
tion of the present invention, showing baffles with a first baffle 
surface of about five degrees and a second baffle surface of 
about five degrees, and as disposed at a windshield having an 
angle of about 60 degrees; 
0036 FIG. 23 is a perspective view of a bracket or shroud 
for a windshield electronics module of the present invention; 
0037 FIG. 24 is another view of the bracket of FIG. 23: 
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0038 FIG.25 is a plan view of the bracket of FIGS. 23 and 
24, shown with a camera module attached thereat; 
0039 FIG. 26 is a perspective view of the camera module 
and bracket construction of FIG. 25, shown attached at a 
vehicle windshield; 
0040 FIG. 26A is a sectional view of the camera module 
and bracket construction taken along the line A-A in FIG. 26: 
0041 FIG. 26B is a sectional view of the camera module 
and bracket construction taken along the line B-B in FIG. 26: 
0042 FIGS. 27A and 27B are plan views of camera mod 
ule and bracket constructions of the present invention, shown 
with a common camera module and different brackets to 
accommodate different vehicle applications; 
0.043 FIG. 27C is a side elevation of a camera module of 
the present invention; 
0044 FIGS. 28-30 are perspective views showing the 
steps in attaching a bracket and camera module at a vehicle 
windshield in accordance with the present invention; 
0045 FIG. 31 is a perspective view of another camera 
module and separate light shield in accordance with the 
present invention; 
0046 FIG. 32 is an underside perspective view of the 
separate light shield of FIG. 31; 
0047 FIGS. 33-36 are views of the camera module and 
separate light shield of FIG. 31, showing the assembly of the 
light shield to the camera module: 
0048 FIGS. 37-40 are views of the camera module and 
light shield assembly of FIG. 31, showing the attachment of 
the camera module and light shield assembly to a bracket 
attached at a vehicle windshield; 
0049 FIGS. 41 and 42 are perspective views of the camera 
module and light shield assembly as attached to the bracket; 
0050 FIG. 43 is a perspective view of another camera 
module attachmentata bracket in accordance with the present 
invention; 
0051 FIG. 44 is a perspective view of the separate light 
shield of FIG. 31; 
0052 FIG.45 is a sectional view of the light shield of FIG. 
44; 
0053 FIG. 46 is a schematic of a light shield and baffles of 
the present invention; and 
0054 FIG. 47 is a schematic of another light shield and 
baffles of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0055. A vehicular camera system can be installed on the 
inside of the front windshield of a vehicle, such as a car, truck, 
bus, or van. Such a camera system may be used for a variety 
of functions such as object detection, lane keeping, and high 
beam control. FIG. 1 shows an example of a vehicular camera 
system or module 10 configured to be attached in a front 
facing manner to a vehicle. The camera system 10 includes a 
housing 12 and a lens barrel 14 projecting therefrom. 
0056 FIG.2 shows a forward-facing position for a camera 
system 10 in the vehicle 100. The camera system or module 
10 can be attached to the windshield 102, as shown, such as 
via a frame or bracket that is adhesively attached at the wind 
shield via a plurality of fixing elements or attachment ele 
ments. Other positions are also possible. The camera system 
or camera module of the present invention may utilize aspects 
of the systems and/or modules described in PCT Application 
No. PCT/US2012/048993, filed Jul. 31, 2012 and published 
Feb. 7, 2013 as International Publication No. WO 2013/ 
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O19795, and/or U.S. Pat. Nos. 8.256,821; 7,480,149; 7,289, 
037: 7.004,593; 6,824,281; 6,690,268; 6,445,287; 6,428,172: 
6,420,975; 6,326,613; 6,278.377; 6,243,003; 6,250,148: 
6,172,613; and/or 6,087,953, and/or U.S. patent application 
Ser. No. 1 1/721,406, filed Jun. 11, 2007 and published Dec. 3, 
2009 as U.S. Publication No. US-2009-0295181, which are 
all hereby incorporated herein by reference in their entireties. 
0057 Since the camera system 10 uses a portion of the 
limited amount of space on the windshield 102, which is 
needed for a clear view of the road and/or placement of other 
components of the vehicle, the camera housing 12 can be 
made as small as practical. A height H (see FIG. 4C) of the 
camera housing 12 tends to have a relatively significant effect 
on driver and passenger visual perception. As will be dis 
cussed below, the components of the camera system 10 can be 
configured to reduce the height H. In one example, the height 
H can be reduced to about 28 mm (about 1.1 inches), which is 
about 15 percent Smaller than a comparable camera system. 
0.058 As shown in FIG. 3, the camera system 10 includes 
a main circuitboard 16, such as a printed circuitboard (PCB), 
that has an opening 18, which may be referred to as a hole or 
a cut-out section. The opening 18 can be approximately cen 
trally located, as depicted, in the main PCB 16, or, in other 
examples, can be positioned at other locations. The opening 
18 is surrounded by material of the main PCB 16. The open 
ing 18 can be formed by any mechanical technique Suitable 
for the material of the main PCB 16, such as cutting, punch 
ing, drilling, or milling, or by another technique, such as laser 
cutting. The opening 18 can be formed during the fabrication 
process of PCB material for use as PCBs or can be formed 
subsequently. In the embodiment shown in FIG. 3, the open 
ing 18 has a rectangular shape with rounded inside corners. In 
other embodiments other shapes, such as elliptical, can be 
used for the opening 18. 
0059. As seen in FIGS. 4A-C, the main PCB 16 is installed 
extending along a breadth Band length L of the housing 12. 
The main PCB 16 is dual-sided and has circuitry or electrical 
components or elements established at or populated at both 
sides of the PCB. The main PCB 16 supports or includes or 
carries or has established thereon a digital image processor 
20, memory components, power Supply components, and a 
vehicle connector 22, which are electrically operatively 
coupled together by conductive traces and vias. The processor 
20 and memory are cooperatively configured to provide func 
tions such as image processing, object detection, and lane 
detection. The main PCB 16 can be multilayered. 
0060. In the above-mentioned example where the height H 
of the camera housing 12 is about 28 mm (about 1.1 inches), 
the breadth B of the housing 12 can be about 58 mm (about 2.3 
inches) and the length can be about 85 mm (about 3.3 inches). 
A forward height H2 of the housing can be about 10 mm 
(about 0.4 inches). In addition to the 15 percent reduction in 
height, these dimensions afford as much as a 35 percent 
reduction in breadth and a 15 percent reduction in length with 
respect to the comparable camera system. 
0061 An imager assembly 24 extends through the open 
ing 18 of the main PCB 16. The imager assembly 24 includes 
an imager 26, Such as an integrated circuit (IC) imager, which 
receives light directed by a lens 28 positioned in front of the 
imager 26 to capture a scene in front of the vehicle. The 
imager 26 can include a charge-coupled device (CCD), a 
complementary metal-oxide semiconductor (CMOS) active 
pixel sensor (APS), or similar device. The imager 26 is con 
nected to an imager circuit board 30 (such as a PCB), and a 
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lens holder 32 mechanically fixes the lens 28 to the imager 
PCB 30. The imager PCB 30 and the lens holder 32 extend 
along the height H of the housing 12 partially through the 
opening 18 of the main PCB 16, which can allow for the 
above-mentioned reduction in the height Hofthehousing 12. 
The imager PCB 30 extending along the height H need not be 
parallel to the height H, and the imager PCB 30 can be tilted 
at an angle, as depicted, resulting in the other components of 
the imager assembly 24 being tilted as well. The magnitude of 
such angle can be selected to allow for the height H of the 
housing 12 to meet an operational constraint. For example, 
when a taller housing 12 is acceptable, then the angle can be 
90 degrees, meaning that the imager PCB 30 extends parallel 
to the height H or perpendicular to the main PCB 16. When a 
shorterhousing 12 is needed, the magnitude of the angle can 
be reduced, thereby tilting the imager PCB 30 with respect to 
the main PCB 16 so that the imager PCB 30 is not perpen 
dicular to the main PCB 16 (as depicted). The location in the 
vehicle of the camera system 10 can be taken into account 
when determining the angle of the imager PCB30. Geometric 
factors such as windshield slope and shape of the housing 12 
as well as the desired field of view of the camera system 10 
can be taken into account. In this example, the angle is about 
75 degrees. In other examples, the angle can be Smaller. Such 
as about 60 degrees, or larger. 
0062. The imager PCB 30 also includes a flexible portion 
34 that terminates at a small rigid PCB terminator 36. The 
flexible portion 34 can include any of a flexible connector 
(also known as a flex connector), a flexible PCB, a ribbon 
cable, wires, or the like. The flexible portion 34 includes 
conductors that electrically connect the components of the 
imager PCB 30 to the terminator 36. The terminator 36 has an 
electrical connector 38 that attaches to a mating electrical 
connector 40 on the underside 64 of the main PCB 16. The 
flexible connector or ribbon cable provides image signals/ 
data (such as LVDS signals or the like) to the circuitry of the 
main PCB. Thus, the imager 26 and the main PCB 16 are 
operatively connected to allow image signals/data captured 
by the imager 26 to be received at the processor 20. The 
underside 64 is located opposite a top side 66 of the main PCB 
16 on which the lens 28 is positioned. The electrical connector 
38 can be removably attachable to the electrical connector 40. 
0063 FIG. 5A shows an exploded view of the camera 
system 10, where it will be seen that the housing 12 can be 
subdivided into an upper cover 12a and a lower cover 12b. 
FIG. 5B shows an exploded view of the imager assembly 24. 
The housing upper cover 12a includes a lens opening 68 
through which the lens 28 of the imager assembly 24 receives 
light. 

0064 Protective components can be installed within the 
housing 12 and can include a lens gasket 42, an imager 
resilient member 44, a heat sink 46, and a connector resilient 
member 48. The lens gasket 42 serves to reduce or eliminate 
infiltration of dust, particulate or moisture into the imager 
assembly 24 between the lens 28 and the lens holder 32. The 
heat sink 46 is positioned on the processor 20 to collect and 
dissipate heat generated by the processor 20. Each of the 
resilient members 44, 48 can include a foam cushion, or the 
like. The imager resilient member 44 is of rectangular shape 
with a central rectangular opening sized to accommodate the 
imager 26. The imager resilient member 44 surrounds the 
imager 26 and is sandwiched between the imager PCB 30 and 
the lens holder 32, and serves to reduce or eliminate infiltra 
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tion of dust, particulate, or moisture past the imager PCB 30 
and the lens holder 32 to protect the imager 26. 
0065. As shown in FIG. 4C, the connector resilient mem 
ber 48 is sandwiched between the PCB terminator 36 that 
carries the electrical connector 38 and the lower cover 12b of 
the housing 12, and accordingly, the connector resilient mem 
ber 48 transmits force from the lower cover 12b to the elec 
trical connector 38 to ensure that the electrical connector 38 is 
firmly seated to themating electrical connector 40 of the main 
PCB 16 in order to maintain a sound electrical connection 
between the imager PCB 30 and the main PCB 16. In this 
example, the thickness of the connector resilient member 48 
is selected to be larger than the space between the lower cover 
12b of the housing and the terminator 36, so that the resiliency 
of the connector resilient member 48 provides an effective 
seating force. 
0066 FIGS. 6A-B, 7A-B and 8A-B show a method of 
assembling the camera system 10. 
0067 First, as shown in FIGS. 6A and 6B, the imager 
assembly 24 is assembled. The lens 28 is screwed into the lens 
holder 32, or alternatively another technique, such as adhe 
sive bonding, is used to mount the lens 28 to the lens holder 
32. The lens holder 32 is fixed to the imager PCB 30 using, for 
example, one or more fasteners 50 (e.g., screws) that extend 
through holes 70 in the imager PCB 30 and mate with 
threaded holes in the lens holder32. The lens gasket 42 is slid 
over and around the lens 28. 

0068. Next, as shown in FIGS. 7A and 7B, the imager 
assembly 24 is placed in the housing upper cover 12a such 
that the lens 28 is aligned with the lens opening 68. The 
imager assembly 24 is mounted to the inside of the housing 
upper cover 12a by, for example, one or more fasteners 52 
(such as, for example, screws or the like), which can mate 
with corresponding features (such as, for example, threaded 
holes or the like) in the upper cover 12a. The lens holder 32 
(see also FIG. 4B) includes wings 54 on either side having 
openings for receiving the fasteners 52. 
0069. Next, the main PCB 16 is brought into alignment 
with the housing upper cover 12a and is fitted so that a portion 
of the imager assembly 24 extends through the opening 18 of 
the main PCB 16, as seen best in FIG. 4C. The connector 
resilient member 48 is positioned on the inside of the housing 
lower cover 12b, and can be held in place using an adhesive or 
other technique. The connector 38 is then extended through 
the opening 18 in the main PCB 16 (as can be seen in FIG. 
8A), aligned with the mating connector 40 on the underside 
64 of the main PCB 16 by virtue of the flexible portion34, and 
mated with the connector 40. The electrical connection 
between the imager PCB 30 and the main PCB 16 is made. 
The housing lower cover 12b is then fastened to the housing 
upper cover 12a via, for example, one or more fasteners 56, 
which compresses the connector resilient member 48 to 
firmly seat the camera-side connector 38 on the mating main 
PCB-side connector 40. 
0070. In other examples, the method steps described 
above can be performed in an order different from that 
described. 
(0071 FIG. 9 shows a frame or bracket 60 that can be 
attached to the camera housing 12 and that provides a stray 
light shield or light baffle or the like. The stray light shield can 
function to reduce capture by the camera lens 28 of stray light 
or glare that may, for example, be reflected off of the wind 
shield. The frame or bracket 60 can be attached to the housing 
12 by, for example, a mechanical clip-and-notch structure, 
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referenced at 72, whereby the housing 12 of the accessory or 
camera module 10 may modularly locate and/or attach at the 
frame or bracket 60 with the frame or bracket attached at the 
windshield via fixing elements or attachment elements 76. 
For example, narrowing slots 74 can be provided in the frame 
or bracket 60 to removably mate with knobs or structure on 
the backs of the fixing elements 76. The pads of fixing ele 
ments 76 can be attached to the vehicle windshield by way of 
an adhesive (and Such as by utilizing aspects of the modules 
described in U.S. patent application Ser. No. 1 1/721,406, 
filed Jun. 11, 2007 and published Dec. 3, 2009 as U.S. Pub 
lication No. US-2009-0295181, which is hereby incorporated 
herein by reference in its entirety). Alternatively, the pads can 
be suction pads. 
0072 The stray light shield of the frame or bracket 60 may 
comprise ridges 78 positioned (such as below and in front of 
the lens) to reduce the amount of light reflected into the lens 
28 (such as by utilizing aspects of the vision systems 
described in U.S. provisional application Ser. No. 61/600, 
205, filed Feb. 17, 2012, which is hereby incorporated herein 
by reference in its entirety). Further, a shield gasket 80 can be 
positioned on the frame or bracket 60 around the lens 28 to 
reduce incursion of dust, particulate, or moisture into the 
vicinity of the lens 28. The gasket may utilize aspects of the 
gaskets described in U.S. patent application Ser. No. 12/393, 
223, filed Feb. 26, 2009 (Attorney Docket MAG04 P-1504), 
which is hereby incorporated herein by reference in its 
entirety. Thus, the frame or bracket 60 may be attached at the 
fixing elements 76 (which may be adhered at the in-cabin 
surface of the vehicle windshield), whereby the tapered or 
wedge-shaped recess or pocket (having the stray light shield 
portion and tapered sidewalls) is disposed in front of the 
camera and lens with the camera and lens viewing through the 
pocket and through the vehicle windshield. 
0073 FIG. 10 shows another stray light shield 62 that can 
be attached to or established at the camera housing 12. The 
stray light shield 62 can function to reduce capture by the 
camera lens 28 of stray light orglare that may, for example, be 
reflected off of the windshield. The stray light shield 62 can be 
attached to the housing 12 by, for example, a mechanical 
clip-and-notch structure, such as shown at 82, and the module 
(with the Stray light shield at the housing) may be mechani 
cally attached to a frame or bracket adhesively attached at the 
windshield via a plurality of spaced apart fixing elements or 
attaching elements or the like. The stray light shield 62 can 
include ridges 84 positioned to reduce the amount of light 
reflected into the lens 28. The stray light shield may comprise 
any suitable material. Such as a shield that utilizes aspects of 
the light baffling system of the vision systems described in 
U.S. provisional application Ser. No. 61/600,205, filed Feb. 
17, 2012, which is hereby incorporated herein by reference in 
its entirety. Thus, a stray or extraneous light shield may be 
selected or customized or adapted for a particular windshield/ 
vehicle application of a camera module, and may be Snapped 
onto (via a Snap fit or Snap attachment) or otherwise attached 
at the camera module to adaptor configure the camera module 
for the particular application. For example, a common camera 
module may be used with a SUV having a windshield angle 
of for example, about 28 degrees, or the same common 
module may be used with a compact vehicle having a wind 
shield angle of for example, about 24 degrees, by customiz 
ing the stray light shield for the respective requirements of the 
SUV or the compact vehicle, depending on the particular or 
target application of the camera module and stray light shield. 
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0074 The side walls of the stray light shield are preferably 
dimensioned and configured so as to form a pocket that (with 
the camera module mounted at the windshield-attached 
bracket) is sufficiently large or dimensioned so that the field 
of view of the camera does not encompass the base portion 
and/or side walls of the stray light shield. When the light 
shield and camera module are disposed at the windshield 
attached bracket, the roof of the pocket (the upper boundary 
of the pocket of the stray light shield) is formed by the wind 
shield and optionally a portion of the bracket and windshield. 
For example, the stray light shield, when disposed at the 
bracket, is aligned with an aperture of the bracket, and a 
perimeter portion of the bracket that circumscribes the 
bracket aperture may overlap the side walls and may extend 
over the stray light shield such that a small portion of the 
“roof of the stray light shield comprises the circumscribing 
portion of the bracket (and optionally the circumscribing 
portion of the bracket may have light traps or ribs or columns 
thereat). The field of view of the camera, when the camera 
module and stray light shield are disposed at the windshield 
attached bracket, preferably views through the aperture of the 
bracket (and may also view through an aperture or light 
transmitting opening of a light absorbing/opaque layer or frit 
layer at the windshield) and preferably does not encompass 
the circumscribing portion of the bracket (or any portion of 
the opaque layer at the windshield that circumscribes the 
aperture at the opaque layer). 
(0075 Optionally, and with reference to FIGS. 11-13, a 
camera module 110 may be adjustable to adapt or configure 
the module for different windshield applications (having dif 
ferent angles relative to horizontal) of different vehicles, 
while still providing the desired, generally horizontal, for 
ward field of view of the camera or imager assembly 124. The 
camera module 110 is configured to mechanically attach to a 
frame or bracket 160, which includes a plurality of fixing 
elements or attaching elements 176, which are configured for 
adhesive attachment to the in-cabin surface of the vehicle 
windshield. The camera module 110 may attach to the frame 
or bracket (with the frame or bracket attached at the wind 
shield Surface) via any suitable means, such as via a sliding 
engagement or Snap attachment or the like. 
0076. As can be seen with reference to FIGS. 12A and 
12B, the imager assembly 124 (including the imager 126, lens 
128, imager circuit element or board 130 and lens holder 132) 
extends through the opening 118 of the main circuit element 
or board 116 and may be adjusted or pivoted relative to the 
camera module housing 112 and main circuit board 116 to 
adjust the angle of the imager assembly (and the imager 126 
and lens 128) relative to horizontal so as to provide the desired 
field of view and viewing angle or lens tip angle of the imager 
assembly for different windshield/vehicle applications. For 
example, and as shown in FIG. 12A, for a windshield with a 
reduced slope, the imager assembly 124 is pivoted or adjusted 
or set to provide the desired or appropriate lens tip angle when 
the camera module 110 is attached at the frame or bracket 160 
at the windshield 102. For a windshield with a greater slope, 
and such as shown in FIG. 12B, the imager assembly 124 is 
pivoted or adjusted or set at a different angle relative to the 
main circuit board 116 to provide the desired or appropriate 
lens tip angle when the camera module 110 is attached at the 
frame or bracket 160 at the windshield. In both configurations 
shown in FIGS. 12A and 12B, the distance D from the inner 
surface of the windshield 102 to the lower surface of the 
housing 112 (when the camera module 110 is attached at the 
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frame or bracket 160 at the windshield) is about the same 
because the camera modules mount or attach at the wind 
shield in the same manner, with only the imager assembly 
being adjusted or pivoted within the module to adjust the 
viewing angle or lens tip angle of the imager assembly. 
0077. The imager assembly 124 is mounted at the housing 
112 (or to the main circuit board 116 or the like) via one or 
more threaded fasteners. For example, and as shown in FIG. 
13, the imager assembly 124 may include a holder or mount 
ing structure 125 (such as a plastic holder or the like) that is 
attached at the housing 112 and Supports the imager 126 and 
lens assembly 128 and imager circuit board 130). The holder 
125 includes a mounting or stationary or fixed portion 125a 
that may be attached or fastened to a threaded fastener 112a of 
the housing, whereby a rotatable portion or adjustable portion 
125b of holder 125 of imager assembly 124 may be rotatable 
or pivotable or adjustable relative to the mounting portion 
125a to provide for adjustment of the tip angle of the lens 128 
and viewing angle of the imager 126 relative to the housing 
112 and main circuit board 116. The adjustable portion 125b 
of the holder 125 of imager assembly 124 thus may be 
adjusted relative to the mounting portion 125a to provide the 
desired tip angle or viewing angle and may be secured at the 
selected or adjusted or appropriate orientation, such as via 
tightening of a fastener or the like. Optionally, the adjustable 
portion 125b may have a ratcheting engagement with the 
mounting portion 125a or may have multiple detent settings, 
Such that an operator adjusts or sets or clicks the adjustable 
portion 125b to the desired or appropriate angle relative to the 
mounting portion 125a to set the desired or appropriate view 
ing angle of the imager and lens for the particular windshield 
angle of the windshield of the particular vehicle application of 
the camera module 110. Optionally, instead of having an 
adjustable holder portion, the holder may be removable and 
replaceable so that an appropriately angled holder may be 
selected for the particular windshield application, with the 
camera and lens and circuit board and the like being common 
components for various applications. 
0078 Thus, the camera module of the present invention 
provides for a low profile module that may be selected or 
adjusted to provide a desired viewing angle for the particular 
application of the camera module. The module thus keeps the 
lens angle or viewing angle of the imager in the same orien 
tation or position for different windshield angle applications. 
The module may be adapted or configured for different appli 
cations by adjusting the camera holder or installing an appro 
priate or selected low cost plastic holder or replacing the 
plastic holder with an appropriate or selected holder, while 
keeping the camera and lens and PCB and housing the same 
or common components of the module for the various wind 
shield applications (so that the manufacturer does not have to 
replace the PCB for different windshield angles), and while 
keeping the profile of the module the same for various wind 
shield applications. The holder may be threadedly fastened or 
screwed to the cover or housing, such as at either side of the 
holder (with one fastener at one side of the holder shown in 
FIG. 13). 
0079. Because of the number of components established at 
the main circuit board, it is desirable to have the main circuit 
board comprise a double sided PCB with circuitry and com 
ponents established at both sides of the circuit board. The 
flexible connector or cable provides LVDS signals conveying 
image data captured by the imager to the image processor of 
the main circuit board. Alternately, image data captured by 
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the imager may be conveyed to the image processor via the 
likes of Ethernet or by the protocols described in U.S. Pat. No. 
7,697,027, which is hereby incorporated herein by reference 
in its entirety. The aperture or opening or hole in the main 
circuit board provides for passage of the flexible connector 
through the circuit board so as to establish electrical connec 
tion to the opposite side of the main circuit board, and the 
aperture or opening or hole in the main circuit board also at 
least partially receives a portion of imager assembly (such as 
a portion of the imager circuitboard and/or imager and/or lens 
holder and/or lens) to provide a lower profile camera system 
or module. 

0080 Optionally, the camera module may include venti 
lation means for ventilating the module at the windshield 
(such as by utilizing aspects of the modules described in U.S. 
patent application Ser. No. 1 1/721,406, filed Jun. 11, 2007 
and published Dec. 3, 2009 as U.S. Publication No. US-2009 
0295181; and/or U.S. patent application Ser. No. 12/393,223, 
filed Feb.26, 2009 (Attorney DocketMAG04 P-1504), which 
are hereby incorporated herein by reference in their entire 
ties). For example, the ventilation means may comprise one 
or more vents or ports or ventilation openings (such as a vent 
or port or opening established through the housing and/or 
gasket and/or frame or the like), a gas permeable and fluid 
impermeable material, a baffle that passes air and that blocks 
moisture, and/or a breathable membraneand/or the like. Such 
ventilation means may be provided to reduce moisture or 
fogging of the windshield at the viewing area of the camera or 
imager. Optionally, a localized heater element or grid may be 
established at the windshield (such as a conductive trace, such 
as a transparent conductive trace or the like, established at the 
in-cabin surface of the windshield local to the camera mod 
ule) to provide heating of the windshield at the area through 
which the camera views, in order to reduce moisture or fog 
ging of the windshield at the viewing area of the camera or 
imager. 
I0081 Terms such as top side, underside, and height are 
used herein in a relative sense and are not intended to be 
limiting with respect to vertical or horizontal orientation. For 
example, in a hypothetical example, a camera system may be 
installed Such that atop side is positioned below an underside. 
I0082. According to an aspect of the present invention, a 
vehicular camera system includes an imager assembly 
including an imager disposed on an imager circuit board and 
a lens positioned to direct light to the imager. The vehicular 
camera system further includes a main circuit board opera 
tively connected to the imager circuit board. The main circuit 
board includes at least one processor for processing images 
captured by the imager. The main circuit board includes an 
opening, and at least a portion of the imager assembly extends 
through the opening. 
I0083. The imager circuit board can extend through the 
opening of the main circuit board. Optionally, for example, 
and Such as best seen in FIG. 6A, the imager circuitboard may 
have a narrowed portion that is sized to fit at least partially 
through the aperture or opening of the main circuit board, 
with the wider portion of the imager circuit board disposed 
above the main circuit board when the imager assembly is 
disposed at the main circuit board. Thus, a portion of the 
imager circuit board extends through the opening of the main 
circuitboard, and optionally, a portion of the imager and/or of 
the lens holder and/or the lens may extend at least partially 
through the opening of the main circuit board when the 
imager assembly is disposed at the main circuit board. 

Page 54 of 65



US 2015/OO15713 A1 

0084. The vehicular camera system can further include a 
housing having a breadth and a height. The main circuit board 
can extend generally along the breadth of the housing and the 
imager circuit board can extend generally along the height of 
the housing. 
0085. The imager circuit board can include a flexible por 
tion that terminates at an electrical connector. The electrical 
connector can be connected to an underside of the main 
circuit board, the underside being opposite a top side of the 
main circuit board at which the lens is positioned. 
I0086. The vehicular camera system can further include a 
connector resilient member sandwiched between the electri 
cal connector and the housing to seat the electrical connector 
to a mating electrical connector positioned on the underside 
of the main circuit board. 
0087. The housing can be configured to be mounted to the 
front of a vehicle. 
0088. The vehicular camera system can further include a 
lens holder connecting the lens and the imager circuit board. 
0089. The lens holder can extend through the opening of 
the main circuit board. 
0090 The opening can be surrounded by material of the 
main circuit board. 
0091. The opening can have a rectangular shape. 
0092. The opening can have rounded inside corners. 
0093. The imager circuit board can be tilted at an angle 
with respect to the main circuit board. 
0094. The vehicular camera system can further include a 
stray light shield positioned to reduce stray light reflected to 
the lens. 
0095 According to another aspect of this disclosure, a 
method of assembling a vehicular camera system includes 
positioning an imager assembly at a top side of a main circuit 
board. The imager assembly can have a lens and an imager for 
capturing images and the main circuit board can have a pro 
cessor for processing the captured images. The method fur 
ther includes extending a portion of the imager assembly 
through an opening in the main circuit board, and operatively 
connecting the portion of the imager assembly with an under 
side of the main circuit board opposite the top side. 
0096 Extending a portion of the imager assembly through 
an opening can include extending a flexible portion through 
the opening. 
0097. Operatively connecting can include connecting an 
electrical connector of the imager assembly with a mating 
electrical connector of the main circuit board. 
0098. The method can further include positioning a con 
nector resilient member between an inside of a housing and 
the electrical connector. 
0099. The method can further include fastening a lower 
cover of the housing to an upper cover of the housing to 
compress the connector resilient member to firmly seat the 
electrical connector to the mating electrical connector. 
0100. The method can further include fastening the imager 
assembly to the upper cover of the housing. 
0101 The method can further include attaching a stray 
light shield to the housing. 
0102 The driver assist system and/or vision system and/or 
object detection system and/or alert System may operate to 
capture images exterior of the vehicle and process the cap 
tured image data to detect objects at or near the vehicle and in 
the predicted path of the vehicle, such as to assist a driver of 
the vehicle in maneuvering the vehicle in a rearward direc 
tion. The object detection may utilize detection and analysis 
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of moving vectors representative of objects detected in the 
field of view of the vehicle camera, in order to determine 
which detected objects are objects of interest to the driver of 
the vehicle, such as when the driver of the vehicle undertakes 
a reversing maneuver. 
0103 Referring now to FIG. 14, a vehicle 10 includes an 
imaging system or vision system 12 that includes a forward 
facing camera or imaging sensor 13 disposed behind the 
windshield 20 of the vehicle and having a forward field of 
view through the windshield of the vehicle. The vision system 
12 may also include one or more other imaging sensors or 
cameras (such as a rearward facing imaging sensor or camera 
14a and/or a forwardly facing camera 14b at the front of the 
vehicle, and/or a sidewardly/rearwardly facing camera 14c. 
14b at the sides of the vehicle), which capture images exterior 
of the vehicle, with the cameras having a lens for focusing 
images at or onto an imaging array or imaging plane of the 
camera (FIG. 14). The vision system 12 is operable to process 
image data captured by the cameras and may provide dis 
played images at a display device 16 for viewing by the driver 
of the vehicle. Optionally, the vision system may process 
image data to detect objects, such as objects forward of the 
vehicle during forward driving or such as objects to the rear of 
the Subject or equipped vehicle during a reversing maneuver, 
or Such as approaching or following vehicles or vehicles at a 
side lane adjacent to the Subject or equipped vehicle or the 
like. 
0104 Forward facing driver assistant image sensors or 
cameras that are installed behind the vehicle's front wind 
shield are known. It is also known to encase Such sensors in a 
manner so that light from the outside of the vehicle can enter 
or be captured by the image sensor, but also so that reduced or 
no light from within the vehicle is captured by the image 
sensor. Some image sensor cases may have grooves or poly 
morph surfaces to reduce scattered light from within the 
vehicle. 
0105. On optical thresholds of transparent surfaces (such 
as glass to air, Such as the vehicle windshield to air within the 
cabin of the vehicle), the light passing from its source to the 
light sensor or camera becomes reflected, sometimes scat 
tered. Also, the geometrics of the windshield and the sensor 
housing may cause scattered light. Further, the windshields 
tilt angle may have an influence to the light reflection ratio. 
0106 Images captured by image sensors or cameras (Such 
as forward facing image sensors) become distorted by scat 
tered or reflected light, which does not originate from direct 
rays of light sources or objects in front of the vehicle that are 
in the field of view of the image sensor and/or within the scope 
of the driver assistant system's Surveillance (machine vision 
or provided to a human machine interface or HMI or the like). 
The sensor case may have grooves or polymorph Surfaces for 
catching or reducing scattered light, but these typically do not 
possess optimized surfaces for advanced scatter capturing. 
The light trap or baffles, formed of light absorbing materials/ 
Surfaces, may trap the extraneous light and limit or preclude 
or reduce the extraneous light from reflecting towards the 
camera. The light baffle or light trap may comprise dark or 
light absorbing baffles or ribs or columns or pits or depres 
sions or the like (such as baffles or ribs formed of a dark or 
black plastic material or the like) to limit or reduce the amount 
of light that reflects off of the baffles. 
0107 For enhancing or optimizing the capability to cap 
ture scattered light, the present invention utilizes specifically 
designed baffles. These baffles are disposed or placed along 
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an inner Surface of a vision system image sensor casing. In the 
illustrated embodiment, the image sensor and casing are dis 
posed behind the front windshield of a vehicle, and the casing 
has an opening to the front capturing light that passes through 
the windshield. The baffles may comprise a plurality of 
spaced apart elongated ribs or vanes with angled or generally 
vertical surfaces. The individual ribs or vanes may comprise 
elongated linear or curved ribs or Vanes (and optionally may 
be slightly curved to generally correspond with the curvature 
of the windshield at the area where the camera module or 
windshield electronics module is disposed), with the angled 
surfaces of the individual ribs or vanes or elements and the 
spacing distance between the individual ribs or Vanes or ele 
ments being selected to provide the desired baffling and/or 
reflecting of light for the particular application of the imaging 
sensor or camera. The camera or module may utilize aspects 
of the cameras described in PCT Application No. PCT/ 
US2012/048993, filed Jul. 31, 2012 and published Feb. 7, 
2013 as International Publication No. WO 2013/019795, 
which is hereby incorporated herein by reference in its 
entirety. 
0108. As shown in FIG. 15, the forward facing camera 13 
may be disposed at or housed at a casing or module 18 (Such 
as at a windshield electronics module or the like) that is 
configured to attach at an interior or in-cabin Surface of a 
vehicle windshield 20. Optionally, the module 18 and camera 
13 may utilize aspects of the imaging systems and/or modules 
described in U.S. Pat. Nos. 7,946,505; 7,188,963; 7,004,593; 
6,824,281; 6,968,736; 6,690,268; 6,250,148; 6,341,523; 
6,593,565; 6,428, 172: 6,501,387; 6,329,925; and 6,326,613, 
and/or in U.S. patent application Ser. No. 10/538,724, filed 
Jun. 13, 2005 and published Mar. 9, 2006 as U.S. Publication 
No. US-2006-0050018, and/or U.S. patent application Ser. 
No. 1 1/721,406, filed Jun. 11, 2007, now U.S. Pat. No. 8,256, 
821; and/or Ser. No. 13/258,850, filed Sep. 22, 2011 (Attor 
ney Docket DONO1 P-1596), which are hereby incorporated 
herein by reference in their entireties. Optionally, the forward 
facing camera may be disposed at a module that is spaced 
from the windshield, such as at or near or part of the interior 
rearview mirror assembly, or the forward facing camera may 
be disposed at or in the interior rearview mirror assembly that 
is attached at an in-cabin portion of the vehicle, while remain 
ing within the spirit and scope of the present invention. The 
baffles or light baffling elements of the baffle configuration or 
structure 22 may be disposed or established at a plate or 
Substrate, which may be disposedator in the module and may 
be arranged generally horizontally in front of and below the 
imaging sensor (or a lens or optical assembly of the imaging 
sensor or camera), with the baffles extending laterally in a 
cross car direction in front of the imaging sensor or camera. 
The baffles or light baffling elements may be generally verti 
cally arranged at the plate or substrate or base of the baffle 
structure, so that the light baffling elements may be generally 
vertically oriented when the base of the structure is generally 
horizontally disposed at the vehicle (with selected angles of 
the opposite Surfaces of the light baffling elements as dis 
cussed below). 
0109. As shown in FIGS. 16-22, the baffles or light baf 
fling elements have a first or front facing reflection Surface 
and a second or rear facing reflection surface. Both reflection 
Surfaces are disposed at and have a vertical angle. The reflec 
tion angle of the first surface is at or close to vertical, while the 
reflection angle of the second surface is within about 10 
degrees from vertical. In the illustrated embodiment, the 
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baffles are generally in a spike like shape, with the baffles top 
optionally and desirably being Substantially pointed or sharp, 
Such as being as sharp as possible for the particular manufac 
turing techniques used to manufacture the baffles. 
0110. As can be seen in FIGS. 16-22, the height of the 
baffles may be equal or substantially equal. Optionally, the 
height of the baffles may be unequal. Such as in a pattern 
configuration, Such as a linear height pattern, an exponential 
height pattern a logarithmic height pattern, an alternating row 
height pattern, a squared sine height pattern or the like. 
0111 Optionally, the baffles are spaced apart by a prede 
termined or selected or appropriate distance. For example, the 
baffles may be spaced apart by specific distances, or the 
baffle's may be set up in a pattern, or the baffle's spacing 
distances may be a ratio of the height of the baffles or spikes. 
Optionally, the baffle's spacing distances pattern may be a 
linear pattern or an exponential pattern or a logarithmic pat 
tern or an alternating row pattern or a squared sine pattern or 
the like. 

0112 Optionally, and desirably, the baffles surfaces, 
angles, height, spacing distances and/or the like, may, at least 
in part, be designed or generated by an optimization algo 
rithm, Such as by a simulating ray tracing algorithm or the 
like. Optionally, the optimization algorithm may use various 
input parameters, such as the length, width, height, opening 
angle of the light sensor casing, as well the position of the 
sensor relative to the opening or baffles, the opening angle of 
the sensor optics, the tilt angle of the windshield and the 
different materials surface reflection ratio and/or the like. 
Optionally, the optimization may comprise an evolutionary 
hill climbing algorithm (try-evaluate-decide change-return), 
or the like. 

0113. Therefore, the present invention provides a vehicle 
vision system that provides enhanced imaging of light that 
passes through a window or transparent panel of a vehicle, 
such as through a windshield of the vehicle or the like. The 
light may be scattered or reflected as it passes through the 
window or windshield, and the system includes a baffle or 
light baffling system or configuration to reduce the amount of 
reflected or scattered light that is imaged by or received by the 
imaging sensor or camera. The vehicle vision system of the 
present invention thus provides enhanced display of informa 
tion and images to the driver of the vehicle based on images 
captured by one or more cameras or image sensors of the 
vehicle and having exterior fields of view, such as forwardly, 
rearwardly and sidewardly of the vehicle. 
0114 Optionally, the bracket may include attachment 
means (such as slots or the like) for attaching the bracket to 
one or more (such as three or four) fixing elements or attach 
ment elements adhered at the windshield Surface, and may 
include a stray light shield that shields light emanating from 
inside the vehicle from being received by the camera, such as 
in a similar manner as shown in FIGS. 9 and 11. Thus, the 
bracket provides the light shield at or in front of the camera 
and lens, and may also provide a light baffling element or 
system that limits light emanating from outside the vehicle 
and passing through the windshield from reflecting off of the 
generally horizontal portion of the bracket in front of the 
camera towards the camera and lens. The light baffling sys 
tem provides a plurality of baffles or generally vertically 
oriented ribs that cause the light passing through the wind 
shield to reflect between opposing surfaces of the ribs before 
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reflecting towards the camera and lens, such that the light is 
scattered and the intensity of the scattered light at the camera 
and lens is reduced. 

0115. As discussed above, the present invention provides 
for a camera module that is attachable at or to a bracket that 
attaches at the vehicle windshield, with the bracket having a 
light shield that is separate from the camera module so as to 
adapt the camera module for the particular vehicle or wind 
shield application of the camera module. Typically, different 
OEMs and different types and styles of vehicles elect to use 
different windshield angles (for example, some windshields 
of some vehicles are more vertical and some windshields of 
Some vehicles are more sloped). The present invention pro 
vides a light shield element or component that is selected for 
a particular windshield or vehicle application, such that a 
common camera module may be used in various applications 
(having different windshield angles and the like), with a 
selected or appropriate light shield and bracket used to mount 
or attach the common or universal camera module at the 
windshield. By placing the light shield at the bracket and/or 
separate from the camera module, the manufacturer can set or 
compensate for the particular windshield angle of a particular 
vehicle by the forming or molding (such as injection molding 
of a polymeric material, preferably a dark or light absorbing 
or non-reflecting plastic or polymeric material or the like) of 
that particular light shield. 
0116. The present invention thus may provide for a stan 
dard or Stock camera module that is configured to attach to a 
selected particular bracket for a particular application. The 
field of view of the camera or imager of the standard camera 
module may be set for the different vehicle applications by 
using the molding of the selected bracket for the different 
applications. The present invention thus provides for a sepa 
rate and independent light shield, which provides for decou 
pling or divorcing of the light shield from the camera module 
itself. Thus, when the light shield and bracket abut against the 
windshield, the aperture of the frit allows light to pass through 
the windshield, while the walls of the pocket of the light 
shield abut the windshield (with a gasket or seal disposed 
therebetween) to block light emanating from inside vehicle 
from being received by the imager. 
0117 For example, and with reference to FIGS. 23-30, a 
camera system 310 includes a camera module or housing 312 
that houses a camera and lens or imager assembly 328 and 
that is attachable at a bracket or frame 360, which in turn is 
attachable at a vehicle windshield. As shown in FIGS. 23 and 
24, the bracket 360 comprises an attaching portion 360a 
(which may comprise a generally planar plate or portion or a 
curved plate or portion that is curved to correspond to a 
curvature of the windshield that it will attach to) that has a 
plurality of slots or attaching elements 360b formed thereat 
for attaching the bracket to a plurality of fixing elements 376 
adhered at the in-cabin surface of the vehicle windshield. In 
the illustrated embodiment, there are four slots 360b for 
receiving a portion of four fixing elements 376 (FIGS. 26, 28 
and 29). The fixing elements 376 each have a base or adhering 
portion 376a for attaching at the in-cabin surface of the 
vehicle windshield W and an elongated neck portion 376b 
extending therefrom, and with a larger diameter attaching 
portion 376c for retaining the bracket at the fixing element 
when the larger diameter attaching portion is received 
through a larger slot portion of the slots 360b and moved to a 
narrower or smaller slot portion of the slots 360b, as discussed 
below. The bracket360 also includes one or more front tabs or 
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elements 360c and rear tabs or elements 360d for retaining the 
camera housing or module at the bracket, as also discussed 
below. 
0118. As best shown in FIGS. 23 and 24, the bracket or 
frame 360 includes the light shield 362 (which, in the illus 
trated embodiment, is integrally formed or molded with the 
rest of the bracket), which comprises a tapered generally 
wedge-shaped pocket or recess 362a having a lower or base 
portion 362b and tapering sidewalls 362c, with a gasket or 
seal 362d disposed around a perimeter of the light shield 362. 
An aperture 362e is established through the bracket 360 at the 
narrower end region of the pocket or recess 362a to at least 
partially receive a lens portion 328a of the camera 328 when 
the camera module 312 is attached at the bracket. Thus, when 
the bracket 360 is attached at the fixing elements 376 at the 
windshield W, the seal 362d engages or seals against the 
in-cabin surface of the windshield and the side walls 362c and 
lower portion 362b of the light shield 362 function to sub 
stantially block or attenuate light emanating from inside the 
vehicle cabin from entering the pocket or recess 362a at 
which the camera is disposed. 
0119. In the illustrated embodiment, the light shield 362 
also includes a plurality of baffles or ribs at the lower portion 
362b to limit glare or reflection of light emanating from 
outside of the vehicle and passing through the windshield 
from being received at the camera or imager assembly. 
0.120. As shown in FIG. 28, the windshieldW may have an 
opaque or light absorbing or non-light-transmitting layer 380 
(such as an opaque ceramic frit layer or the like) disposed at 
the area of the windshield at which the bracket is mounted, 
with an aperture 380a established through the opaque layer 
generally at the area in front of and generally aligned with the 
imager assembly when the bracket and camera housing are 
attached at the windshield. 

0121 Thus, and as can be seen with reference to FIGS. 26, 
28 and 29, the windshield W may have a plurality of fixing 
elements 376 adhered at its inner or in-cabin surface at an area 
or region of the windshield at which an opaque layer 380 is 
established. As best shown in FIG. 28, an aperture 380a is 
formed through the opaque layer 380. As shown in FIG. 29. 
the bracket may be attached at the fixing elements 376 to 
attach the bracket at the windshield. As can be seen in FIG. 29, 
when the bracket 360 is so attached, the pocket 362a of the 
light shield 362 is disposed generally at or behind the aperture 
380a, with the seal 362d engaging or sealing the in-cabin 
surface of the windshield. Optionally, the seal 362d may 
comprise an open cell foam material (Such as by utilizing 
aspects of the camera systems described in U.S. patent appli 
cation Ser. No. 12/393,223, filed Feb. 26, 2009, which is 
hereby incorporated herein by reference in its entirety), and 
one or more other sealing elements or pads 382 (which may 
comprise any suitable material. Such as a closed cell foam 
material or the like) may be disposed between the bracket360 
and the windshieldW to maintain a Substantially constant gap 
between the bracket and the windshield surface and/or to limit 
rattling or the like when the bracket is attached at the wind 
shield. 

I0122. As shown in FIG. 30, the camera module or housing 
312 may be moved or slid along the bracket 360 to attach the 
housing at the bracket. For example, the front of the housing 
312 may include a front mounting lip 312a that is received at 
or engages the front mounting tab or tabs 360c of the bracket 
while a rear mounting tab 312b of the camera housing 312 
may engage or slide along the respective rear tab 360d of the 
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bracket. The camera housing or module is slid along the 
bracket until the locking tab 312c of the camera housing 
engages a receiving portion360e of the bracket360, whereby 
the locking tablimits or substantially precludes movement of 
the housing in the opposite direction, thereby retaining the 
camera housing or module at the bracket. When the camera 
housing or module 312 is so attached at the bracket 360, the 
lens 328a of the imager assembly protrudes at least partially 
through the opening 362e in the shield portion 362 of the 
bracket 360, with its field of view through or across the pocket 
362a and through the aperture 380a at the windshield W. 
0123. When the camera module is attached at the bracket 
at the windshield (such as shown in FIGS. 26, 26A and 26B), 
the imager assembly 328 has a field of view through the 
aperture 380a in the opaque layer 380 at the windshield W. 
with no obstruction in the field of view of the imager. The field 
of view of the imager is set (Such as by the bracket configu 
ration) to be at or slightly above horizontal (such as, for 
example, at at least about 0.5 degrees above horizontal or 
about 1 degree above horizontal or at about 2 degrees above 
horizontal orthereabouts), with the field of view of the imager 
encompassing the ground ahead of the equipped vehicle at 
less than about 7 m from the imager. The stray light shield 360 
is arranged so that it extends from the lens of the imager to 
where the field of view of the imager crosses the windshield. 
The camera module and bracket configuration also provide 
for the imager to be mounted at the windshield at a location 
that is a reduced distance from the windshield (such as less 
than about 4 mm, preferably less than about 2 mm and pref 
erably about 2.0+/- 1.9 mm or thereabouts). 
0.124. The camera module 312 may comprise a reduced 
size camera module. Such as a module or housing that is less 
than about 100 mm long (such as less than about 90 mm long 
and Such as, for example, about 88 mm long or thereabouts) 
and that is less than about 100 mm wide (such as less than 
about 75 mm wide and such as, for example, about 58 mm 
wide or thereabouts) and that is less than about 35 mm tall 
(such as less than about 30 mm tall and Such as, for example, 
about 29 mm tall or thereabouts). The imager may comprise 
any Suitable imager or imaging array, Such as, for example, a 
wide VGA imager having, for example, 752 columns. 
Optionally, the imager may only use about 640 columns of 
pixels of the imaging array. Thus, the imager or image pro 
cessor may have about 112 columns or 56 columns in either 
direction to adjust the imager to accommodate for any mis 
alignment or yaw (Such as within a range of about +/-3 to 4 
degrees or thereabouts) of the imager when the camera mod 
ule is mounted at the windshield of a vehicle. The camera 
module or system may also provide for adjustment of the 
imager's field of view to accommodate variation in tip angle 
(such as, for example, about +/-6 degrees or thereabouts) 
and/or roll angle (such as, for example, about +/-3 degrees or 
thereabouts). 
0.125. As can be seen with reference to FIGS. 27A and 
27B, the camera module 312 may be selectively attached at a 
selected bracket 360 (FIG. 27A) or bracket 360' (FIG. 27B). 
The selected bracket 360, 360' establishes the angle of the 
imager relative to the windshield and is selected based at least 
in part on the windshield angle of the vehicle at which the 
camera is to be installed. For example, the bracket 360 sets or 
mounts the camera module for a windshield angle of about 23 
degrees relative to horizontal and a camera height of about 
120 cm, while the bracket 360' sets or mounts the camera 
module for a windshield angle of about 23 degrees relative to 
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horizontal and a camera height of between about 120 cm and 
about 135 cm. As can be seen by comparing FIGS. 27A and 
27B, the bracket 360' has a larger light shield 362 than the 
light shield 362 of bracket 360. As shown in FIG. 27C, the 
camera module 312 is formed with the camera or imager 328 
and lens 328a angled upwardly at an angle of at least about 10 
degrees to an angle of about 20 degrees or more, preferably, 
for example, at an angle of about 16 degrees, relative to the 
housing of the camera module. Such an angle allows the 
imager and module to be disposed close to the windshield for 
applications at the most common vehicle windshield or rake 
angles (such as between about 19 degrees relative to horizon 
tal and about 26 degrees relative to horizontal). 
0.126 Thus, in accordance with the present invention, the 
camera holder or module (including the camera and housing 
portion) is configured to attach to a bracket that is attachable 
at the in-cabin surface of the vehicle windshield, such as via 
attachment to one or more attachment elements adhesively 
attached at the in-cabin surface of the vehicle windshield. The 
bracket has an aperture for at least partially receiving and/or 
aligning with the camera and lens. Such that the camera views 
through the windshield of the vehicle when the camera holder 
is attached at the bracket that is attached at the windshield. 
The camera holder and/or the bracket and/or a separate ele 
ment provides a light shield having a wedge-shaped or 
tapered recess or pocket at the camera lens, whereby the 
camera views through the recess or pocket and through the 
windshield (such as by utilizing aspects of the camera sys 
tems described in U.S. Pat. Nos. 8.256,821 and/or 6,824,281, 
and/or U.S. patent application Ser. No. 13/470,860, filed May 
14, 2012 (Attorney Docket DONO1 P-1853), which are 
hereby incorporated herein by reference in their entireties). 
The wedge-shaped recess or pocket is defined or formed by a 
base portion and opposite sidewalls that tapertowards the lens 
and that extend generally upwards from the base portion to 
form the wedge-shaped recess or pocket between the in-cabin 
surface of the windshield and the base portion. 
I0127 Thus, the camera holder or module or unit may 
comprise a common or universal component for vehicle 
vision system, and the bracket may be selected for a particular 
vehicle application. For example, a bracket of the present 
invention may be selected or provided that has the appropriate 
attachment for a particular windshield angle and that has a 
light shield and wedge-shaped recess or pocket formed or 
selected for the particular windshield angle and windshield 
application. Thus, the dimensions of the bracket and recess/ 
pocket formed thereat may be selected or configured for 
particular vehicle windshield applications, while the camera 
module or unit may comprise a common unit that is attached 
at the selected particular bracket for the selected particular 
vehicle/windshield application. 
I0128. The light shield is formed so that, when the camera 
module is attached at the bracket and/or light shield, the light 
shield is not in the field of view of the imager (in other words, 
the cone of vision of the imager does not encompass the light 
shield). The texture of the light shield may be any suitable 
material. Such as a Rio grain texture combined with Micro 
matte (such as known in the texturing arts). The selected 
material preferably comprises a low gloss material (such as a 
material having a gloss level of 10max), and is preferably a 
dark or black color, such as Ebony 848 or the like. The 
selected material may comprise any Suitable material, and 
may comprise a glass filled Nylon material or the like. Such 
as, for example, ULTRAMID(R) B3WG6 glass fiber rein 
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forced plastic available from BASF Aktiengesellschaft of 
Germany, or such as, for example, Bayblend T85 XF plastic 
available from Bayer MaterialScience AG of Germany. 
Optionally, the surface of the ribs or light traps may be 
stippled or otherwise configured or textured so as to enhance 
the light trapping capability thereof. Although preferably 
light absorbing, the ribs or light traps of the present invention 
may comprise a non-light-absorbing material/surface or may 
comprise a partially light reflective material/surface or the 
like. Optionally, the Surfaces of the light traps may comprise 
fiber/flocked surfaces or the like. 
0129. Although the mounting bracket is preferably formed 
via injection molding of a polymeric material and although 
the light shield is preferably integrally formed therewith in 
the same injection molding operation, other forms of fabri 
cation are contemplated. For example, the bracket and the 
light shield integrally formed therewith may be fabricated by 
metal forming, such as by stamping or casting or die casting 
or the like. Preferably, for purposes of light-weightness, the 
bracket and light shield integrally formed therewith may be 
formed of magnesium metal, preferably fabricated using 
thixomolding. Other forms of semi-solid metal casting tech 
niques can be used, including rheocasting, thixocasting and 
SIMA, such as are known in the metal fabrication arts. 
Optionally, non-ferrous metals, such as aluminum or alumi 
num alloys, magnesium or magnesium alloys or copper or 
copper alloys or the like, may be used in fabrication of the 
bracket and light shield. 
0.130 Optionally, a separate stray light shield may be pro 
vided as a separate component that attaches at the camera 
module before the camera module is attached at a bracket 
attached at a vehicle windshield. In Such a configuration, a 
selected light shield and bracket may be selected for a par 
ticular vehicle application, whereby the selected light shield 
and bracket are used with a common or universal camera 
module to adapt the camera module for the particular or 
selected vehicle and windshield application. 
0131) For example, and with reference to FIGS. 31-45, a 
light shield element 462 is configured to attach at a camera 
module or camera holder or housing 412 to provide the 
desired or selected or appropriate light shield feature or con 
figuration at the imager and lens assembly 428 for the par 
ticular vehicle windshield application of the camera module. 
In the illustrated embodiment, the light shield element 462 
comprises a tapered generally wedge-shaped pocket or recess 
462a having a lower or base portion 462b and tapering side 
walls 462c. A partial aperture or notch 462e is established at 
the narrower end region of the pocket or recess 462a to at least 
partially receive a lens portion 428a of the camera 428 when 
the light shield 462 is attached at the camera module 412. In 
the illustrated embodiment, the light shield 462 also includes 
a plurality of baffles or ribs at the lower portion 462b to limit 
glare or reflection of light emanating from outside of the 
vehicle and passing through the windshield from being 
received at the camera or imager assembly. 
(0132). As shown in FIGS. 31-36, the light shield element 
462 is configured to be partially received at a generally planar 
light shield attaching portion 412d of the camera module. In 
the illustrated embodiment, the camera module 412 includes 
a partial wall or rib 412e that receives a base or footprint 462f 
of the light shield and also includes a pair of protrusions 412f 
that are received in respective slots 462g of the light shield to 
locate the light shield 462 at the camera module so that the 
light shield is generally aligned with the imager and lens 
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assembly 428. As shown in FIG. 32, the light shield 462 may 
include an adhesive layer or pad 462h (Such as a pressure 
sensitive adhesive layer, such as a VHB adhesive or the like, 
such as, for example, an Acrylic Plus Tape Series EX4000 
adhesive commercially available from 3M of St. Paul, Minn.) 
that adheres the base of the light shield at the attaching portion 
412d of the camera module. 

I0133. Thus, and as shown in FIGS. 33-36, the light shield 
462 may be attached at the camera module 412 by angling the 
light shield as shown in FIG.33 and moving or sliding the 
light shield towards the imager until the base or footprint 462f 
of the light shield 462 is stopped by the partial wall 412e of the 
camera module. When the light shield contacts the partial 
wall or rib 412e, the light shield is then pivoted or pressed or 
moved downward to engage the base or footprint of the light 
shield with the attaching portion of the camera module, 
whereby the light shield is adhered to the attaching portion of 
the camera module. When the light shield is pivoted down 
ward, the protrusions 412fare received in the respective slots 
462g to guide and locate the light shield at the appropriate or 
desired location at the camera module. The light shield 462 
may also include a forward tab or lip 462i that engages or 
contacts the forward end of the camera module when the light 
shield is adhered at the camera module. 

I0134. After the light shield 462 is attached or adhered at 
the camera module 412, the camera module and light shield 
construction or assembly may be attached at a bracket 460 
(such as a bracket already attached at a windshield of a vehicle 
or at a bracket that is configured for attachment at a wind 
shield of a vehicle), such as shown in FIGS. 37-43. The 
bracket and light shield may be selected for a particular 
vehicle windshield application to adapt or configure the cam 
era module for that particular vehicle windshield application. 
The bracket may be configured to attach at a vehicle wind 
shield via any suitable manner, Such as via a plurality offixing 
elements or buttons that are adhered at the vehicle windshield 
and that are received through respective slots or apertures (not 
shown in FIGS. 37-43) of the bracket, such as in a similar 
manner as described above, or the bracket may be adhered 
directly at the vehicle windshield or may otherwise attach to 
one or more fixing elements or buttons adhered at the vehicle 
windshield. 

I0135) In the illustrated embodiment, the bracket 460 (such 
as a metallic bracket formed by Stamping or the like) com 
prises a generally planar portion 460a and a pair of spaced 
apart forward tabs 460b and a pair of spaced apart rearward 
side tabs 460c. The forward tabs 460b are configured to 
receive respective posts or protrusions 412g at opposite sides 
of the camera module as the camera module is moved towards 
the bracket 460 (such as can be seen with reference to FIGS. 
37-40). When the posts 412g are received in the tabs or hooks 
460b of the bracket 460 (FIG. 40), the camera module 412 is 
pivoted upward until the rearward side tabs 460c engage 
respective tabs 412h at the upper rear region of the camera 
module 412. The rearward side tabs 460c flex to receive and 
retain the tabs 412h to secure or retain or mount or attach the 
camera module 412 at the bracket 460. In the illustrated 
embodiment, and as best shown in FIGS. 38-40 and 43, the 
bracket 460 also includes one or more rear tabs 460d at the 
rear of the bracket for engaging or receiving respective rear 
tabs or elements 412i at the rear of the camera module 412. 
The bracket 460 is formed so that the generally planar portion 
460a has a generally wedge-shaped or tapered aperture of 
notch 460e formed therethrough that generally corresponds 
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to the shape of the light shield (and may be sized to be slightly 
larger than the tapered pocket of the light shield). Thus, when 
the camera module and light shield assembly is attached at the 
bracket, the bracket does not interfere with the forward field 
of view of the imager (such as can be seen with reference to 
FIGS. 41 and 42). 
0136. The bracket is formed such that it at least partially 
circumscribes the light shield, with the roof or upper bound 
ary of the light shield (when disposed at the windshield 
attached bracket) comprising the windshield. Optionally, a 
sealing element may be disposed at and along the upper edge 
region of the light shield for sealing against the in-cabin 
surface of the windshield or against a portion of the bracket 
(where the bracket may overlap the side walls of the light 
shield, and where the bracket may include a sealing element 
to seal against the in-cabin Surface of the windshield). Thus, 
when the light shield and camera module are disposed at the 
windshield-attached bracket, the roof of the pocket (the upper 
boundary of the pocket of the stray light shield) is formed by 
the windshield and optionally a portion of the bracket and 
windshield. For example, the stray light shield, when dis 
posed at the windshield-attached bracket, is aligned with an 
aperture or opening of the bracket, and a perimeter portion of 
the bracket that circumscribes or partially circumscribes the 
bracket aperture or opening may overlap the side walls and 
may extend over the stray light shield Such that a small portion 
of the “roof of the stray light shield comprises the circum 
scribing portion of the bracket (and optionally the circum 
scribing portion of the bracket may have light traps or ribs or 
columns thereat). The field of view of the camera, when the 
camera module and stray light shield are disposed at the 
windshield-attached bracket, preferably views through the 
aperture of the bracket (and may also view through an aper 
ture of an opaque layer or frit layer at the windshield) and 
preferably does not encompass the circumscribing portion of 
the bracket (or any portion of the opaque layer at the wind 
shield that circumscribes the aperture at the opaque layer). 
0.137 Thus, the present invention provides a light shield 
that is separate and distinct from the camera module. The light 
shield may be incorporated into or formed with or molded as 
part of the bracket (such as a plastic bracket formed by injec 
tion molding or the like, preferably of a dark or opaque or 
black plastic material or the like), or the light shield may 
comprise a separate and distinct component or element (Such 
as a plastic light shield element formed by injection molding 
or the like of a dark or opaque or black plastic material or the 
like) that is separate from the camera module and separate 
from the bracket. In such an embodiment, the bracket may 
comprise a metallic bracket that may be stamped or formed to 
provide the desired hooks or tabs for mounting the camera 
module thereat (and optionally with some of the tabs riveted 
or otherwise attached at the metallic bracket). 
0.138. In the illustrated embodiment, the light shield ele 
ment 462 provides a plurality of ribs or baffles 462i (FIG. 45) 
that are formed across the base portion 462b and at least 
partially up the side walls 462c of the light shield. The ribs or 
baffles 462i are spaced apart along the base portion 462b and 
function to scatter and trap light emanating from exterior of 
the vehicle that passes through the windshield and that may, 
absent the presence of the baffles or ribs, reflect off of the base 
portion 462b and into the lens 428a of the imager (see, for 
example, the schematic of FIG. 46). 
0.139. The baffles or ribs protrude upward from the base 
portion at least about 0.5 mm and preferably at least about 1 
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mm, and are at least about 0.5 mm wide and preferably at least 
about 1 mm wide. The spacing of the baffles is selected to be 
at least about 0.5 mm and preferably at least about 1 mm 
between a rear surface of one baffle and a forward surface of 
an adjacent baffle. In the illustrated embodiment of FIG. 45, 
the baffles comprise rounded ribs that protrude upwards about 
1.2 mm and are about 1.2 mm wide and are spaced apart by 
about 1.3 mm (having about a 2.5 mm pitch). The baffles are 
preferably angled relative to the generally planar base portion 
and may be angled at least about 90 degrees and optionally, 
for example, about 93.5 degrees as shown in FIG. 45. As 
shown in FIG. 45, the light shield has the baffles or ribs 462i 
extending at least partially up the side walls 462c, which are 
tapered orangled or formed to generally correspond with the 
windshield angle for the particular application of the camera 
module and light shield assembly. Optionally, and desirably, 
the ratio of the distance between the ribs to the height of the 
ribs is preferably greater than about 1, such as a ratio of about 
1 to about 1.5. Optionally, and desirably, the spacing distance 
between the ribs is at least about 0.5 mm and less than about 
3 mm. 

0140. Optionally, and desirably, and such as shown in the 
schematic of FIG. 47, the baffles or ribs of a light trapping or 
scattering element may be formed with a generally vertical 
forward Surface (which is generally normal to the generally 
planar base portion) and an angled rearward Surface (which is 
angled towards the forward Surface so as to form a generally 
pointed baffle or rib). For example, the forward surface of the 
baffles may be at an angle of about 90 degrees relative to the 
base portion and the rearward surface of the baffles are at an 
angle relative towards the forward Surface. Such as at an angle 
of less than about 15 degrees relative to the forward surface, 
preferably less than about 10 degrees relative to the forward 
surface and preferably less than about 5 degrees relative to the 
forward Surface, and greater than about 2 degrees relative to 
the forward Surface. Such a configuration of spaced apart 
baffles or ribs provides enhanced trapping of light that passes 
through the vehicle windshield and towards the light trap and 
baffles or ribs. However, clearly, other configurations of 
baffles or ribs or light trapping means (such as vertical posts 
or pillars or the like or Such as a surface having a plurality of 
compartments or walls or the like or Such as a textured Surface 
or light absorbing black flocked material or the like) may be 
implemented at a camera module or windshield electronics 
module or the like, while remaining within the spirit and 
Scope of the present invention. The present invention thus 
provides an engineered structured light trap that is incorpo 
rated as part of the light shield during the fabrication of the 
light shield, Such as during an injection molding process. 
Optionally, the light scattering or trapping element may be 
molded of a plastic material or may be cast or machined of a 
metallic material or the like. 

0.141. The camera or imager or imaging sensor may com 
prise any Suitable camera or imager or sensor. Optionally, the 
camera may comprise a 'smart camera' that includes the 
imaging sensor array and associated circuitry and image pro 
cessing circuitry and electrical connectors and the like as part 
of a camera module, such as by utilizing aspects of the vision 
systems described in PCT Application No. PCT/US2012/ 
0.66571, filed Nov. 27, 2012 (Attorney Docket MAG04 
FP-1961 (PCT)), and/or PCT Application No. PCT/US2012/ 
0.66570, filed Nov. 27, 2012 (Attorney Docket MAG04 
FP-1960(PCT)), which are hereby incorporated herein by 
reference in their entireties. 
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0142. The vehicle may include any type of sensor or sen 
sors, such as imaging sensors or radar sensors or lidar sensors 
or ladar sensors or ultrasonic sensors or the like. The imaging 
sensor or camera may capture image data for image process 
ing and may comprise any suitable camera or sensing device, 
Such as, for example, an array of a plurality of photosensor 
elements arranged in at least about 640 columns and 480 rows 
(at least about a 640x480 imaging array), with a respective 
lens focusing images onto respective portions of the array. 
Alternatively, a megapixel imager may be utilized that com 
prises a photosensor array with at least one million photosen 
Sor elements, preferably arranged in rows and columns, and 
the image processor associated therewith and processing 
image data captured thereby is preferably an EyeC3TM image 
processing chip available from Mobileye Vision Technolo 
gies Ltd. of Jerusalem, Israel. The photosensor array may 
comprise a plurality of photosensor elements arranged in a 
photosensor array having rows and columns. The logic and 
control circuit of the imaging sensor may function in any 
known manner, and the image processing and algorithmic 
processing may comprise any Suitable means for processing 
the images and/or image data. For example, the vision system 
and/or processing and/or camera and/or circuitry may utilize 
aspects described in U.S. Pat. Nos. 7,005,974; 5,760,962: 
5,877,897; 5,796,094; 5,949,331; 6,222,447; 6,302,545; 
6,396,397; 6,498.620; 6,523,964; 6,611,202; 6,201,642: 
6,690,268; 6,717,610; 6,757,109; 6,802,617; 6,806,452: 
6,822,563; 6,891,563; 6,946,978; 7.859,565; 5,550,677; 
5,670,935; 6,636,258; 7,145,519; 7,161,616; 7,230,640; 
7,248,283; 7.295,229; 7,301.466; 7,592,928; 7.881,496; 
7,720,580; 7,038,577; 6,882,287; 5,929,786 and/or 5,786, 
772, PCT Application No. PCT/US2010/047256, filed Aug. 
31, 2010 and published Mar. 10, 2011 as International Pub 
lication No. WO 2011/028686 and/or International Publica 
tion No. WO 2010/099416, published Sep. 2, 2010, and/or 
PCT Application No. PCT/US10/25545, filed Feb. 26, 2010 
and published Sep. 2, 2010 as International Publication No. 
WO 2010/099416, and/or PCT Application No. PCT/ 
US2012/048800, filed Jul. 30, 2012 (Attorney Docket 
MAG04 FP-1908(PCT)), and/or PCT Application No. PCT/ 
US2012/048110, filed Jul. 25, 2012 (Attorney Docket 
MAG04 FP-1907(PCT)), and/or PCT Application No. PCT/ 
CA2012/000378, filed Apr. 25, 2012 (Attorney Docket 
MAG04 FP-1819(PCT)), and/or PCT Application No. PCT/ 
US2012/056014, filed Sep. 19, 2012 (Attorney Docket 
MAG04 FP-1937(PCT)), and/or PCT Application No. PCT/ 
US 12/57007, filed Sep. 25, 2012 (Attorney Docket MAG04 
FP-1942(PCT)), and/or PCT Application No. PCT/US2012/ 
061548, filed Oct. 24, 2012 (Attorney Docket MAG04 
FP-1949(PCT)), and/or PCT Application No. PCT/US2012/ 
062906, filed Nov. 1, 2012 (Attorney Docket MAG04 
FP-1953(PCT)), and/or PCT Application No. PCT/US2012/ 
063520, filed Nov. 5, 2012 (Attorney Docket MAG04 
FP-1954(PCT)), and/or PCT Application No. PCT/US2012/ 
064980, filed Nov. 14, 2012 (Attorney Docket MAG04 
FP-1959(PCT)), and/or PCT Application No. PCT/US2012/ 
0.66570, filed Nov. 27, 2012 (Attorney Docket MAG04 
FP-1960(PCT)), and/or PCT Application No. PCT/US2012/ 
0.66571, filed Nov. 27, 2012 (Attorney Docket MAG04 
FP-1961 (PCT)), and/or PCT Application No. PCT/US2012/ 
068331, filed Dec. 7, 2012 (Attorney Docket MAG04 
FP-1967(PCT)), and/or PCT Application No. PCT/US2012/ 
071219, filed Dec. 21, 2012 (Attorney Docket MAG04 
FP-1982(PCT)), and/or PCT Application No. PCT/US2013/ 
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022119, filed Jan. 18, 2013 (Attorney Docket MAG04 
FP-1997(PCT)), and/or U.S. patent application Ser. No. 
13/681,963, filed Nov. 20, 2012 (Attorney Docket MAG04 
P-1983); Ser. No. 13/660,306, filed Oct. 25, 2012 (Attorney 
Docket MAG04 P-1950); Ser. No. 13/653,577, filed Oct. 17, 
2012 (Attorney Docket MAG04 P-1948); and/or Ser. No. 
13/534,657, filed Jun. 27, 2012 (Attorney Docket MAG04 
P-1892), and/or U.S. provisional applications, Ser. No. 
61/736,104, filed Dec. 12, 2012; Ser. No. 61/736,103, filed 
Dec. 12, 2012; Ser. No. 61/735,314, filed Dec. 10, 2012: Ser. 
No. 61/734,457, filed Dec. 7, 2012; Ser. No. 61/733,598, filed 
Dec. 5, 2012; Ser. No. 61/733,093, filed Dec. 4, 2012; Ser. No. 
61/727,912, filed Nov. 19, 2012; Ser. No. 61/727,911, filed 
Nov. 19, 2012: Ser. No. 61/727,910, filed Nov. 19, 2012; Ser. 
No. 61/718,382, filed Oct. 25, 2012; Ser. No. 61/710,924, 
filed Oct. 8, 2012; Ser. No. 61/696,416, filed Sep. 4, 2012: 
Ser. No. 61/682,995, filed Aug. 14, 2012: Ser. No. 61/682, 
486, filed Aug. 13, 2012: Ser. No. 61/680,883, filed Aug. 8, 
2012; Ser. No. 61/676,405, filed Jul. 27, 2012: Ser. No. 
61/666,146, filed Jun. 29, 2012; Ser. No. 61/648,744, filed 
May 18, 2012: Ser. No. 61/624,507, filed Apr. 16, 2012: Ser. 
No. 61/616,126, filed Mar. 27, 2012; Ser. No. 61/615,410, 
filed Mar. 26, 2012; Ser. No. 61/613,651, filed Mar. 21, 2012: 
Ser. No. 61/607,229, filed Mar. 6, 2012: Ser. No. 61/602,876, 
filed Feb. 24, 2012, which are all hereby incorporated herein 
by reference in their entireties. The system may communicate 
with other communication systems via any suitable means, 
such as by utilizing aspects of the systems described in PCT 
Application No. PCT/US10/038,477, filed Jun. 14, 2010, 
and/or U.S. patent application Ser. No. 13/202,005, filed Aug. 
17, 2011 (Attorney Docket MAG04 P-1595), which are 
hereby incorporated herein by reference in their entireties. 
0143. The imaging device and control and image proces 
Sorand any associated illumination source, if applicable, may 
comprise any suitable components, and may utilize aspects of 
the cameras and vision systems described in U.S. Pat. Nos. 
5,550,677; 5,877,897; 6,498.620; 5,670,935; 5,796,094; 
6,396,397; 6,806,452: 6,690,268; 7,005,974; 7,123,168: 
7,004,606; 6,946,978; 7,038,577; 6,353,392; 6,320,176: 
6,313,454; and 6,824,281, and/or International Publication 
No. WO 2010/099416, published Sep. 2, 2010, and/or PCT 
Application No. PCT/US 10/47256, filed Aug. 31, 2010 and 
published Mar. 10, 2011 as International Publication No. WO 
2011/028686, and/or U.S. patent application Ser. No. 12/508, 
840, filed Jul. 24, 2009, and published Jan. 28, 2010 as U.S. 
Pat. Publication No. US 2010-0020170, and/or PCT Appli 
cation No. PCT/US2012/048110, filed Jul. 25, 2012 (Attor 
ney Docket MAG04 FP-1907(PCT)), and/or U.S. patent 
application Ser. No. 13/534,657, filed Jun. 27, 2012 (Attorney 
Docket MAG04 P-1892), which are all hereby incorporated 
herein by reference in their entireties. The camera or cameras 
may comprise any Suitable cameras or imaging sensors or 
camera modules, and may utilize aspects of the cameras or 
sensors described in U.S. patent application Ser. No. 12/091, 
359, filed Apr. 24, 2008 and published Oct. 1, 2009 as U.S. 
Publication No. US-2009-0244361, and/or Ser. No. 13/260, 
400, filed Sep. 26, 2011 (Attorney Docket MAG04 P-1757), 
and/or U.S. Pat. Nos. 7,965,336 and/or 7,480,149, which are 
hereby incorporated herein by reference in their entireties. 
The imaging array sensor may comprise any Suitable sensor, 
and may utilize various imaging sensors or imaging array 
sensors or cameras or the like, such as a CMOS imaging array 
sensor, a CCD sensor or other sensors or the like. Such as the 
types described in U.S. Pat. Nos. 5,550,677: 5,670,935: 
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5,760,962; 5,715,093; 5,877,897; 6,922,292; 6,757,109: 
6,717,610; 6,590,719; 6,201,642; 6,498.620; 5,796,094; 
6,097,023; 6,320,176: 6,559,435; 6,831,261; 6,806,452: 
6,396,397; 6,822,563; 6,946,978; 7,339,149; 7,038,577; 
7,004,606; and/or 7,720,580, and/or U.S. patent application 
Ser. No. 10/534,632, filed May 11, 2005, now U.S. Pat. No. 
7,965,336; and/or PCT Application No. PCT/US2008/ 
076022, filed Sep. 11, 2008 and published Mar. 19, 2009 as 
International Publication No. WO/2009/036176, and/or PCT 
Application No. PCT/US2008/078700, filed Oct. 3, 2008 and 
published Apr. 9, 2009 as International Publication No. 
WO/2009/046268, which are all hereby incorporated herein 
by reference in their entireties. 
0144. The camera module and circuit chip or board and 
imaging sensor may be implemented and operated in connec 
tion with various vehicular vision-based systems, and/or may 
be operable utilizing the principles of such other vehicular 
systems, such as a vehicle headlamp control system, such as 
the type disclosed in U.S. Pat. Nos. 5,796,094; 6,097,023; 
6,320, 176; 6,559,435; 6,831,261; 7,004,606; 7,339,149; and/ 
or 7,526,103, which are all hereby incorporated herein by 
reference in their entireties, a rain sensor, Such as the types 
disclosed in commonly assigned U.S. Pat. Nos. 6,353,392; 
6,313,454; 6,320,176; and/or 7.480,149, which are hereby 
incorporated herein by reference in their entireties, a vehicle 
vision system, Such as a forwardly, sidewardly or rearwardly 
directed vehicle vision system utilizing principles disclosed 
in U.S. Pat. Nos. 5,550,677; 5,670,935; 5,760,962; 5,877, 
897; 5,949,331; 6,222,447; 6,302,545; 6,396,397; 6,498,620; 
6,523,964; 6,611,202: 6,201,642; 6,690,268; 6,717,610; 
6,757,109; 6,802,617; 6,806,452: 6,822,563; 6,891,563: 
6,946,978; and/or 7,859,565, which are all hereby incorpo 
rated herein by reference in their entireties, a trailer hitching 
aid or tow check system, Such as the type disclosed in U.S. 
Pat. No. 7,005,974, which is hereby incorporated herein by 
reference in its entirety, a reverse or sideward imaging sys 
tem, such as for a lane change assistance system or lane 
departure warning system or for a blind spot or object detec 
tion system, Such as imaging or detection systems of the types 
disclosed in U.S. Pat. Nos. 7,720,580; 7,038,577; 5,929,786 
and/or 5.786,772, and/or U.S. patent application Ser. No. 
1 1/239,980, filed Sep. 30, 2005, now U.S. Pat. No. 7,881.496, 
and/or U.S. provisional applications, Ser. No. 60/628,709, 
filed Nov. 17, 2004; Ser. No. 60/614,644, filed Sep. 30, 2004; 
Ser. No. 60/618,686, filed Oct. 14, 2004: Ser. No. 60/638,687, 
filed Dec. 23, 2004, which are hereby incorporated herein by 
reference in their entireties, a video device for internal cabin 
Surveillance and/or video telephone function, Such as dis 
closed in U.S. Pat. Nos. 5,760,962; 5,877,897; 6,690,268: 
and/or 7.370.983, and/or U.S. patent application Ser. No. 
10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 as 
U.S. Publication No. US-2006-0050018, which are hereby 
incorporated herein by reference in their entireties, a traffic 
sign recognition system, a system for determining a distance 
to a leading or trailing vehicle or object, Such as a system 
utilizing the principles disclosed in U.S. Pat. Nos. 6,396,397 
and/or 7,123,168, which are hereby incorporated herein by 
reference in their entireties, and/or the like. 
0145 Optionally, the circuit board or chip may include 
circuitry for the imaging array sensor and or other electronic 
accessories or features, such as by utilizing compass-on-a- 
chip or EC driver-on-a-chip technology and aspects such as 
described in U.S. Pat. No. 7,255.451 and/or U.S. Pat. No. 
7,480,149; and/or U.S. patent application Ser. No. 1 1/226, 
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628, filed Sep. 14, 2005 and published Mar. 23, 2006 as U.S. 
Publication No. US-2006-0061008, and/or Ser. No. 12/578, 
732, filed Oct. 14, 2009 (Attorney Docket DONO1 P-1564), 
which are hereby incorporated herein by reference in their 
entireties. 

0146) Optionally, the vision system may include a display 
for displaying images captured by one or more of the imaging 
sensors for viewing by the driver of the vehicle while the 
driver is normally operating the vehicle. Optionally, for 
example, the vision system may include a video display 
device disposed at or in the interior rearview mirror assembly 
of the vehicle, such as by utilizing aspects of the video mirror 
display systems described in U.S. Pat. No. 6,690.268 and/or 
U.S. patent application Ser. No. 13/333,337, filed Dec. 21, 
2011 (Attorney Docket DONO1 P-1797), which are hereby 
incorporated herein by reference in their entireties. The video 
mirror display may comprise any Suitable devices and sys 
tems and optionally may utilize aspects of the compass dis 
play systems described in U.S. Pat. Nos. 7,370.983; 7.329, 
013: 7,308,341; 7,289,037; 7,249,860; 7,004,593:4,546,551; 
5,699,044: 4,953,305; 5,576,687; 5,632,092; 5,677,851: 
5,708.410; 5,737,226; 5,802,727; 5,878,370; 6,087,953; 
6,173,508; 6,222,460; 6,513,252; and/or 6,642,851, and/or 
European patent application, published Oct. 11, 2000 under 
Publication No. EP0 1043566, and/or U.S. patent application 
Ser. No. 1 1/226,628, filed Sep. 14, 2005 and published Mar. 
23, 2006 as U.S. Publication No. US-2006-0061008, which 
are all hereby incorporated herein by reference in their entire 
ties. Optionally, the video mirror display screen or device 
may be operable to display images captured by a rearward 
viewing camera of the vehicle during a reversing maneuver of 
the vehicle (such as responsive to the vehicle gear actuator 
being placed in a reverse gear position or the like) to assist the 
driver in backing up the vehicle, and optionally may be oper 
able to display the compass heading or directional heading 
character or icon when the vehicle is not undertaking a revers 
ing maneuver, Such as when the vehicle is being driven in a 
forward direction along a road (such as by utilizing aspects of 
the display system described in PCT Application No. PCT/ 
US2011/056295, filed Oct. 14, 2011 and published Apr. 19, 
2012 as International Publication No. WO 2012/051500, 
which is hereby incorporated herein by reference in its 
entirety). 
0147 Optionally, the vision system (utilizing the forward 
facing camera and a rearward facing camera and other cam 
eras disposed at the vehicle with exterior fields of view) may 
be part of or may provide a display of a top-down view or 
birds-eye view system of the vehicle or a surround view at the 
vehicle. Such as by utilizing aspects of the vision systems 
described in PCT Application No. PCT/US10/25545, filed 
Feb. 26, 2010 and published on Sep. 2, 2010 as International 
Publication No. WO 2010/099416, and/or PCT Application 
No. PCT/US 10/47256, filed Aug. 31, 2010 and published 
Mar. 10, 2011 as International Publication No. WO 2011/ 
028686, and/or PCT Application No. PCT/US2011/062834, 
filed Dec. 1, 2011 and published Jun. 7, 2012 as International 
Publication No. WO2012/075250, and/or PCT Application 
No. PCT/US2012/048993, filed Jul. 31, 2012 and published 
Feb. 7, 2013 as International Publication No. WO 2013/ 
0.19795, and/or PCT Application No. PCT/US11/62755, filed 
Dec. 1, 2011 and published Jun. 7, 2012 as International 
Publication No. WO 2012-075250, and/or PCT Application 
No. PCT/CA2012/000378, filed Apr. 25, 2012 (Attorney 
Docket MAG04 FP-1819(PCT)), and/or PCT Application 
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No. PCT/US2012/066571, filed Nov. 27, 2012 (Attorney 
Docket MAG04 FP-1961 (PCT)), and/or U.S. patent applica 
tion Ser. No. 13/333,337, filed Dec. 21, 2011 (Attorney 
Docket DONO1 P-1797), and/or U.S. provisional applica 
tions, Ser. No. 61/615,410, filed Mar. 26, 2012, which are 
hereby incorporated herein by reference in their entireties. 
0148. Optionally, a video mirror display may be disposed 
rearward of and behind the reflective element assembly and 
may comprise a display Such as the types disclosed in U.S. 
Pat. Nos. 5,530,240; 6,329,925; 7,855,755; 7,626,749; 7,581, 
859; 7,446,650; 7,370,983; 7,338,177; 7,274.501; 7,255,451; 
7,195,381; 7,184, 190; 5,668,663; 5,724,187 and/or 6,690, 
268, and/or in U.S. patent application Ser. No. 12/091,525, 
filed Apr. 25, 2008, now U.S. Pat. No. 7,855,755: Ser. No. 
11/226.628, filed Sep. 14, 2005 and published Mar. 23, 2006 
as U.S. Publication No. US-2006-0061008; and/or Ser. No. 
10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 as 
U.S. Publication No. US-2006-0050018, which are all hereby 
incorporated herein by reference in their entireties. The dis 
play is viewable through the reflective element when the 
display is activated to display information. The display ele 
ment may be any type of display element, Such as a vacuum 
fluorescent (VF) display element, a light emitting diode 
(LED) display element, such as an organic light emitting 
diode (OLED) or an inorganic light emitting diode, an elec 
troluminescent (EL) display element, a liquid crystal display 
(LCD) element, a video screen display element or backlit thin 
film transistor (TFT) display element or the like, and may be 
operable to display various information (as discrete charac 
ters, icons or the like, or in a multi-pixel manner) to the driver 
of the vehicle, such as passenger side inflatable restraint (PSI 
R) information, tire pressure status, and/or the like. The mir 
ror assembly and/or display may utilize aspects described in 
U.S. Pat. Nos. 7, 184, 190; 7,255,451; 7,446,924 and/or 7,338, 
177, which are all hereby incorporated herein by reference in 
their entireties. The thicknesses and materials of the coatings 
on the substrates of the reflective element may be selected to 
provide a desired color or tint to the mirror reflective element, 
Such as a blue colored reflector, Such as is known in the art and 
such as described in U.S. Pat. Nos. 5,910,854; 6,420,036; 
and/or 7.274.501, which are hereby incorporated herein by 
reference in their entireties. 

0149 Optionally, the display or displays and any associ 
ated user inputs may be associated with various accessories or 
systems, such as, for example, a tire pressure monitoring 
System or a passenger airbag status or a garage door opening 
system or a telematics system or any other accessory or sys 
tem of the mirror assembly or of the vehicle orofan accessory 
module or console of the vehicle. Such as an accessory mod 
ule or console of the types described in U.S. Pat. Nos. 7,289. 
037: 6,877,888; 6,824,281; 6,690,268; 6,672,744; 6,386,742: 
and 6,124,886, and/or U.S. patent application Ser. No. 
10/538,724, filed Jun. 13, 2005 and published Mar. 9, 2006 as 
U.S. Publication No. US-2006-0050018, which are hereby 
incorporated herein by reference in their entireties. 
0150 Changes and modifications to the specifically 
described embodiments may be carried out without departing 
from the principles of the present invention, which is intended 
to be limited only by the scope of the appended claims as 
interpreted according to the principles of patent law. 

Jan. 15, 2015 

1. A vehicle vision system comprising: 
a bracket, wherein said bracket comprises an attachment 

portion configured to attach at an in-cabin Surface of a 
windshield of a vehicle equipped with said vision sys 
tem; 

a stray light shield, wherein said stray light shield com 
prises a base portion and side walls that extend upward 
from said base portion so as to establish a pocket; 

a camera module comprising a camera having an image 
sensor array and a lens, wherein said camera module is 
configured to mount at said bracket; 

wherein said stray light shield, when said camera module is 
mounted at said bracket attached at the in-cabin Surface 
of the windshield, shields said image sensor array from 
light emanating from within the cabin of the equipped 
vehicle: 

wherein at least said base portion of said stray light shield 
comprises light traps structurally established thereat and 
configured to at least partially trap extraneous light ema 
nating from exterior the equipped vehicle and passing 
through the windshield of the equipped vehicle so as to 
be incident at said base portion, said light traps reducing 
incidence of said extraneous light at said image sensor 
array; 

wherein said stray light shield is formed by injection mold 
ing of a plastic material and wherein said light traps are 
integrally formed as part of said stray light shield by the 
injection molding process; 

wherein said light traps comprise a plurality of shaped light 
absorbing elements that are spaced apart and shaped to 
trap light; 

wherein, at least when said camera module is mounted at 
said bracket attached at the in-cabin surface of the wind 
shield, said stray light shield is disposed at said camera 
module and said lens views via said pocket through the 
windshield of the equipped vehicle; and 

wherein said shaped light absorbing elements are height 
dimensioned so as not to be encompassed by the field of 
view of said image sensor array. 

2. The vehicle vision system of claim 1, wherein said 
shaped light absorbing elements comprise a generally vertical 
rib having a first Surface and a second Surface opposite said 
first surface, and wherein said first surface of a given rib is 
closer to the windshield than said second surface of the given 
rib, and wherein said first Surface is configured to be at an 
angle of less than or equal to about five degrees relative to 
Vertical and said second Surface is configured to beat an angle 
of less than or equal to about ten degrees relative to vertical 
when said camera module and said Stray light shield are 
normally mounted at said bracket attached at the in-cabin 
surface of the windshield of the equipped vehicle. 

3. The vehicle vision system of claim 2, wherein said first 
and second surfaces are different so that said rib narrows 
towards its upper end. 

4. The vehicle vision system of claim 2, wherein a ratio of 
a distance between adjacent ribs to the height dimension of 
the ribs is greater than about 1. 

5. The vehicle vision system of claim 4, wherein (i) said 
first Surface is at an angle of about Zero degrees relative to 
Vertical and (ii) said second Surface is at an angle of about five 
degrees relative to vertical. 

6. The vehicle vision system of claim 1, wherein said stray 
light shield is formed separately from said camera module. 

7. The vehicle vision system of claim 6, wherein, when said 
camera module is mounted at said bracket attached at the 
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in-cabin surface of the windshield, said stray light shield is 
urged towards the in-cabin surface of the windshield. 

8. The vehicle vision system of claim 1, wherein said stray 
light shield is integrally formed with said bracket so as to 
constitute an integral part thereof. 

9. The vehicle vision system of claim 1, wherein said stray 
light shield is formed separately from said camera module 
and is wherein said stray light shield is formed separately 
from said bracket. 

10. The vehicle vision system of claim9, wherein said stray 
light shield is attached at said camera module before said 
camera module is mounted at said bracket attached at the 
windshield of the equipped vehicle. 

11. The vehicle vision system of claim 1, wherein said 
image sensor array is disposed on an imager circuit board and 
wherein said camera module comprises a main circuit board 
operatively connected to said imager circuit board, said main 
circuit board including at least one processor for processing 
image data captured by said image sensor array, and wherein 
said main circuitboard includes an opening therethrough, and 
at least a portion of said camera extends at least partially 
through said opening of said main circuit board. 

12. The vehicle vision system of claim 11, wherein said 
imager circuit board extends at least partially through said 
opening of said main circuit board. 

13. The vehicle vision system of claim 11, wherein said 
imager circuit board includes a flexible portion that termi 
nates at an electrical connector and the electrical connector is 
connected to an underside of said main circuit board, the 
underside being opposite a top side of said main circuit board 
at which said lens is positioned, and wherein a connector 
resilient member is sandwiched between the electrical con 
nector and a housing of said camera module to seat the elec 
trical connector to amating electrical connector positioned on 
the underside of said main circuit board. 

14. The vehicle vision system of claim 1, wherein said lens 
is tilted at an angle with respect to a main circuit board of said 
camera module, and wherein said lens is tilted upward rela 
tive to said main circuit board at an angle of at least about 10 
degrees. 

15. The vehicle vision system of claim 1, wherein said stray 
light shield is a construction formed separate and distinct 
from the construction of said camera module and wherein 
said stray light shield adapts said camera module for use on 
different windshield angles. 

16. A vehicle vision system comprising: 
a bracket, wherein said bracket comprises an attachment 

portion configured to attach at an in-cabin Surface of a 
windshield of a vehicle equipped with said vision sys 
tem; 

a stray light shield, wherein said stray light shield com 
prises a base portion and side walls that extend upward 
from said base portion so as to establish a pocket; 

a camera module comprising a camera having an image 
sensor array and a lens, wherein said camera module is 
configured to mount at said bracket; 

wherein said stray light shield, when said camera module is 
mounted at said bracket attached at the in-cabin Surface 
of the windshield, shields said image sensor array from 
light emanating from within the cabin of the equipped 
vehicle: 

wherein at least said base portion of said stray light shield 
comprises light traps structurally established thereat and 
configured to at least partially trap extraneous light ema 
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nating from exterior the equipped vehicle and passing 
through the windshield of the equipped vehicle so as to 
be incident at said base portion, said light traps reducing 
incidence of said extraneous light at said image sensor 
array; 

wherein said stray light shield is formed by injection mold 
ing of a plastic material and wherein said light traps are 
integrally formed as part of said stray light shield by the 
injection molding process; 

wherein said light traps comprise a plurality of shaped light 
absorbing elements that are spaced apart and shaped to 
trap light; 

wherein, at least when said camera module is mounted at 
said bracket attached at the in-cabin surface of the wind 
shield, said stray light shield is disposed at said camera 
module and said lens views via said pocket through the 
windshield of the equipped vehicle: 

wherein, when said camera module is mounted at said 
bracket attached at the in-cabin surface of the wind 
shield, said stray light shield is urged towards the in 
cabin surface of the windshield; 

wherein said shaped light absorbing elements are height 
dimensioned so as not to be encompassed by the field of 
view of said image sensor array; and 

wherein said shaped light absorbing elements comprise a 
generally vertical rib having a first Surface and a second 
Surface opposite said first Surface, and wherein said first 
surface of a given rib is closer to the windshield than said 
second surface of the given rib, and wherein said first 
Surface is configured to be at an angle of less than or 
equal to about five degrees relative to vertical and said 
second Surface is configured to beat an angle of less than 
or equal to about ten degrees relative to vertical when 
said camera module and said stray light shield are nor 
mally mounted at said bracket attached at the in-cabin 
surface of the windshield of the equipped vehicle. 

17. The vehicle vision system of claim 16, wherein said 
first and second surfaces are different so that said rib narrows 
towards its upper end. 

18. The vehicle vision system of claim 16, wherein said 
lens is tilted at an angle with respect to a main circuit board of 
said camera module, and wherein said lens is tilted upward 
relative to said main circuit board at an angle of at least about 
10 degrees. 

19. A vehicle vision system comprising: 
a bracket, wherein said bracket comprises an attachment 

portion configured to attach at an in-cabin Surface of a 
windshield of a vehicle equipped with said vision sys 
tem; 

a stray light shield, wherein said stray light shield com 
prises a base portion and side walls that extend upward 
from said base portion so as to establish a pocket; 

a camera module comprising a camera having an image 
sensor array and a lens, wherein said camera module is 
configured to mount at said bracket; 

wherein said stray light shield, when said camera module is 
mounted at said bracket attached at the in-cabin Surface 
of the windshield, shields said image sensor array from 
light emanating from within the cabin of the equipped 
vehicle: 

wherein at least said base portion of said stray light shield 
comprises light traps structurally established thereat and 
configured to at least partially trap extraneous light ema 
nating from exterior the equipped vehicle and passing 
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through the windshield of the equipped vehicle so as to 
be incident at said base portion, said light traps reducing 
incidence of said extraneous light at said image sensor 
array; 

wherein said stray light shield is formed by injection mold 
ing of a plastic material and wherein said light traps are 
integrally formed as part of said stray light shield by the 
injection molding process; 

wherein said Stray light shield is a construction formed 
separate and distinct from the construction of said cam 
era module and wherein said stray light shield adapts 
said camera module for use on different windshield 
angles: 

wherein said light traps comprise a plurality of shaped light 
absorbing elements that are spaced apart and shaped to 
trap light; 

wherein, at least when said camera module is mounted at 
said bracket attached at the in-cabin surface of the wind 
shield, said stray light shield is disposed at said camera 
module and said lens views via said pocket through the 
windshield of the equipped vehicle: 
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wherein said shaped light absorbing elements are height 
dimensioned so as not to be encompassed by the field of 
view of said image sensor array; and 

wherein said shaped light absorbing elements comprise a 
generally vertical rib having a first Surface and a second 
Surface opposite said first Surface, and wherein said first 
surface of a given rib is closer to the windshield than said 
second surface of the given rib, and wherein said first 
Surface is configured to be at an angle of less than or 
equal to about five degrees relative to vertical and said 
second Surface is configured to beat an angle of less than 
or equal to about ten degrees relative to vertical when 
said camera module and said stray light shield are nor 
mally mounted at said bracket attached at the in-cabin 
surface of the windshield of the equipped vehicle. 

20. The vehicle vision system of claim 19, wherein said 
first and second surfaces are different so that said rib narrows 
towards its upper end. 
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