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(57) ABSTRACT 

A safety system for use With a vehicle. The camera is 
capable of Wirelessly transmitting signals to the display 
device. The camera can be speci?cally mounted onto the 
rear of the vehicle. The display device may be mounted in 
the interior of the vehicle. The camera and display may be 
automatically activated When the vehicle is place in reverse. 
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CAMERA AND DISPLAY DEVICE FOR USE 
WITH VEHICLES 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] The present application is a continuation-in-part of 
US. Design patent application Ser. No. 29/252,238, ?led 
Jan. 20, 2006, US. Design patent application Ser. No. 
29/252,239, ?led Jan. 20, 2006, US. Design patent appli 
cation Ser. No. 29/252,296, ?led Jan. 20, 2006, US. Design 
patent application Ser. No. 29/258,86l, ?led Apr. 28, 2006 
and US. Design patent application Ser. No. 29/258,863, 
?led Apr. 28, 2006 and also claims the bene?t of US. 
Provisional Patent Application 60/826,618, ?led Sep. 22, 
2006, the entireties of Which are hereby incorporated by 
reference in their entireties. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to safety 
systems in vehicles, and speci?cally to systems and methods 
for monitoring an area behind a vehicle. 

BACKGROUND OF THE INVENTION 

[0003] When operating a vehicle in reverse it is sometimes 
dif?cult to properly vieW everything that is behind it. In the 
past people have attempted to ameliorate the lack of vis 
ibility When in reverse by placing mirrors at various loca 
tions throughout the car. Mirrors have proven to be a reliable 
method of vieWing things While in reverse. HoWever the 
usage of mirrors is still plagued by not having a totally 
unobstructed vieW of the space behind a vehicle. 
[0004] Recently, the usage of cameras and sensors has 
become popular in order to detect the presence of items 
behind a vehicle. The detection of items previously unseen 
through the usage of mirrors has prevented many unfortu 
nate events. HoWever, despite the usage of these devices 
problems still persist. 
[0005] When mounting a camera on a vehicle its place 
ment is important so as to offer a proper vieW of those 
objects located behind it. Many cameras are unable to 
provide a proper vieWing angle for the vehicle upon Which 
it is mounted. Therefore there is a need for a camera that is 
capable of being properly mounted on a vehicle and that is 
able to be adjusted in order to compensate for the variations 
in the structure of different vehicles. 
[0006] Additionally, cameras that are mounted on vehicles 
are exposed to the effects of the environment, such as 
changes in temperature, humidity, etc. can cause moisture to 
form on the lens thereby decreasing the effectiveness of the 
camera. Therefore it is additionally important to ensure that 
the clarity of the lens is not compromised as result of 
environmental factors. 
[0007] Thus, there is a need for a camera and display 
device for a vehicle that is able to provide appropriate angles 
of vieW and remain uncompromised during exposure to the 
environment. 

SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the present invention to 
provide a system and method that provides for improved 
vieWing of the area behind a vehicle. 
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[0009] Another object of the present invention is to pro 
vide a system for vieWing the area behind a vehicle that can 
be properly and easily installed by end users. 
[0010] Still another object of the present invention is to 
provide a system and method for vieWing the area behind a 
vehicle that alloWs vertical ?ipping of the transmitted image. 
[0011] Yet another object of the present invention is to 
provide a Wireless backup camera system. 
[0012] A further object of the present invention is to 
provide a system and method for vieWing the area behind a 
vehicle that affords an adjustable angle of the camera lens. 
[0013] A yet further object of the present invention is to 
provide a system and method for vieWing the area behind a 
vehicle that minimiZes fogging of the camera lens. 
[0014] A still further object of the present invention is to 
provide a system and method for vieWing the area behind a 
vehicle that provides automatic activation/operation of the 
component devices. 
[0015] These and other objects are met by the present 
invention, Which in a ?rst aspect can be a system for 
monitoring an area around a vehicle comprising: a housing 
having elongated ?anges extending from the housing for 
mounting to the rear portion of a vehicle; a camera provided 
Within the housing, Wherein the camera produces an image 
signal based upon a received image; a transmitter operably 
coupled to the camera for transmitting the image signals; a 
display device having a means for mounting the display 
device Within a passenger compartment of the vehicle, the 
display device further comprising a receiver for receiving 
the image signal; an image processing unit operably con 
nected to the receiver, Wherein the image processing unit is 
capable of manipulating the image signal in order to invert 
the received image; the display device operably connected to 
the image processing unit and adapted to display the 
received image; and Wherein the camera and the transmitter 
are activated When the vehicle is placed into reverse and the 
display device is activated upon receiving an image signal 
from the transmitter. 
[0016] In another aspect, the invention can be a system for 
monitoring an area around a vehicle comprising: a ?rst 
housing adapted for mounting to a rear portion of a vehicle; 
a camera provided Within the ?rst housing, Wherein the 
camera produces an image signal corresponding to a per 
ceived image; a cable for transmitting the image signal, the 
cable having a ?rst end operably connected to the camera; a 
second housing located at a second end of the cable; a 
transmitter provided Within the second housing and operably 
coupled to the second end of the cable, the transmitter 
Wirelessly transmitting the image signal received from the 
camera via the cable; a display device having a means for 
mounting the display device Within a passenger compart 
ment of the vehicle, the display device further comprising a 
receiver for receiving the image signal; an image processing 
unit operably connected to the receiver, Wherein the image 
processing unit is capable of manipulating the received 
image signal; and the display device operably connected to 
the image processing unit and adapted to display an image 
based on the received image signal. 
[0017] In yet another aspect the invention can be a system 
for monitoring an area around a vehicle comprising: a ?rst 
housing adapted for mounting to a rear portion of a vehicle; 
a camera provided Within the ?rst housing, Wherein the 
camera produces all image signal corresponding to a per 
ceived image; a transmitter provided Within the second 
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housing and operably coupled to the second end of the cable, 
the transmitter Wirelessly transmitting the image signal 
received from the camera; a display device having a means 
for mounting the display device Within a passenger com 
partment of the vehicle, the display device further compris 
ing a receiver for receiving the image signal; an image 
processing unit operably connected to the receiver, Wherein 
the image processing unit is capable of manipulating the 
received image signal; and the display device operably 
connected to the image processing unit and adapted to 
display an image based on the received image signal; 
Wherein the display device is activated upon receiving an 
image signal from the transmitter. 
[0018] These and various other advantages and features of 
novelty that characterize the invention are pointed out With 
particularity in the claims annexed hereto and forming a part 
hereof. HoWever, for a better understanding of the invention, 
its advantages, and the objects obtained by its use, reference 
should be made to the draWings Which form a further part 
hereof, and to the accompanying descriptive matter, in 
Which there is illustrated and described a preferred embodi 
ment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a front vieW of the system having a 
camera, display device and stand, according to an embodi 
ment of the present invention. 
[0020] FIG. 2 is a front vieW of the display device, holder 
and stand of FIG. 1, according to an embodiment of the 
present invention. 
[0021] FIG. 3a is a rear vieW of a camera of FIG. 1, 
according to an embodiment of the present invention. 
[0022] FIG. 3b is a side vieW of the camera of FIG. 1. 
[0023] FIG. 30 is a front vieW of the camera of FIG. 1. 
[0024] FIG. 3d is a cross-sectional vieW of a camera FIG. 
1 taken along the line 1 shoWn in FIG. 3b. 
[0025] FIG. 4 is a rear vieW of a second embodiment of the 
camera having a transmitter located in a second housing. 
[0026] FIG. 5a is a front vieW of a positioner according to 
an embodiment of the present invention. 
[0027] FIG. 5b is a side vieW of the positioner of FIG. 5a. 
[0028] FIG. 6 illustrates the attachment of the camera of 
FIG. 1 to a vehicle through the usage of the positioner shoWn 
in FIG. 4a, according to an embodiment of the present 
invention. 
[0029] FIG. 7a is a schematic of the electrical components 
of the camera of FIG. 1, according to an embodiment of the 
present invention. 
[0030] FIG. 7b is a schematic of the electrical components 
of the display device of FIG. 1, according to an embodiment 
of the present invention. 
[0031] FIG. 8 is circuit diagram for an image sensor and 
its associated components Which are part of the camera 
shoWn in FIG. 1, according to an embodiment of the present 
invention. 
[0032] FIG. 9 is a circuit diagram of the transmitter and its 
associated components Which are part of the camera shoWn 
in FIG. 1, according to an embodiment of the present 
invention. 
[0033] FIG. 10 is a circuit diagram of a receiver and its 
associated components Which are part of the display device 
shoWn in FIG. 1, according to an embodiment of the present 
invention. 
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[0034] FIG. 11 is a circuit diagram for the CPU, the 
display, and poWer supply Which are part of the display 
device shoWn in FIG. 1, according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0035] A front vieW of the system 100 in accordance With 
an embodiment of the instant invention is shoWn in FIG. 1. 
The system 100 has a camera 30 and a display device 10. A 
holding device 28 and a stand 22 may also be part of the 
system 100. The display device 10 and the camera 30 are 
discussed in greater detail beloW. 
[0036] FIG. 2 is a front vieW of the display device 10 
shoWn in FIG. 1. The display device 10 is a compact device 
that is placed Within a vehicle. The display housing 26 
comprises the main body of the display device 10. Placed 
Within the display housing 26 are the electrical components 
that enable operation and control of the screen 24. Reference 
can be made to FIGS. 6b, 9 and 10 for more detailed 
information regarding the electrical components of the dis 
play device 10 and the corresponding circuitry. 
[0037] On the front of the display housing 26 a screen 24 
is located. The screen 24 may be siZed in order to afford a 
proper vieW to the operator of the vehicle in Which it is 
placed. The screen 24 shoWn in FIG. 2 is roughly 2.5 inches 
When measured diagonally. HoWever it is to be understood 
that the siZe of screen 24 may vary depending upon the siZe 
of the vehicle and vieWing needs of the operator of the 
vehicle. The screen 24 may be a thin ?lm liquid crystal 
display, or alternatively some other type of display device 
that is capable of being able to produce an image. 
[0038] Placed along one side of the front of the display 
housing 26 are a number of controls. The controls that are 
placed on display device 10 control various features of the 
camera 30 and/or the display device 10. In addition to the 
controls there may be a status light 20 that indicates Whether 
or not the display device 10 is poWered on or not. The status 
light 20 is preferably located on the front of the display 
device 10 so as to be visible. 

[0039] Still referring to FIG. 2, an increase brightness 
button 18 is provided beloW the status light 20 and may be 
depressed in order to increase the brightness of the screen 
24. Also placed on the display device 10 is a decrease 
brightness button 12. The decrease brightness button 12 is 
used to loWer the brightness of the screen 24. It is also 
possible to combine the control features of the increase 
brightness button 18 and the decrease brightness button 12 
into one button for control. 
[0040] Still referring to FIG. 2, beloW the increase bright 
ness button 18 is the vieW adjust button 16. The vieW adjust 
button 16 is capable of being depressed in order to change 
the angle and/or vieW that is displayed on screen 24. The 
image shoWn may be a forWard image, a mirror image, a 
forWard upside doWn image, a mirror upside doWn image, or 
some other alternative image type. In the event that more 
than one camera 30 Would be used it is possible to have the 
vieW adjust button 16 sWitch betWeen the different cameras 
30. In another alternative embodiment it may be possible to 
use the vieW adjust button 16 to manipulate the direction in 
Which the camera 30 points, through the manipulation of 
servos, etc. 
[0041] The poWer button 14 is placed With the other 
controls. Depressing the poWer button 14 turns the display 
device 10 on and off. It is also possible to have additional 
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buttons, knobs and/or dials placed on the display device 10 
for controlling either the display device 10 or the camera 30. 
In an alternative embodiment of the instant invention the 
display device 10 is activated upon receipt of an image 
signal sent from the camera 30 by the transmitter. This 
insures that the operator of the vehicle Will have access to 
the visibility afforded by the system 100 and not be required 
to manually activate the display device 10. Display device 
10 may also be activated upon the starting the vehicle, or 
When the car is placed into a certain gear. 
[0042] Returning noW to FIG. 1 as Well as FIG. 2, the 
display housing 26 is placed inside a holding device 28 that 
is siZed and shaped to hold the display device 10 securely 
While inside a vehicle. The holding device 28 may have 
securement means placed on the inside surface that can 
further securely hold the display device 10, or, as in FIG. 2, 
the shape of the holding device 28 may be cradle the display 
housing 26 in such a manner so as to prevent dislodgment 
during the operation of the vehicle. The holding device 28 
may have additional securement means that may be attached 
to the bottom of the holding device 28 and may be further 
attached to the display housing 26. The further securement 
means may consist of placing a male projection With a 
female receptacle on the holding device 28. A stand 22 is 
attached to the holding device 28 via a sWivel member 29 so 
that it is capable of being sWiveled When placed With a 
vehicle. 
[0043] The stand 22 is capable of being mounted to the 
interior of a vehicle. The mounting means may be adhesive 
material that is placed on the bottom of the stand 22 so that 
the stand 22 may be attached to the surface of a dashboard 
or some other interior of the vehicle. Alternatively, there 
may be hook and loop fastener tape attached to the dash 
board and the corresponding material attached to the base of 
the stand 22. This permits the stand 22 to easily placed and 
removed from the interior of the vehicle. 
[0044] Preferably the stand 22 and the display device 10 
are placed in a location Where the operator of the vehicle is 
capable of seeing it. The display device 10 may be attached 
to the visors used in a vehicle, to the rear-vieW mirror, or to 
the Windshield. When mounting the display device 10 
directly to a visor or mirror it may not be necessary to use 
the holder 28 or the stand 22, hoWever these devices may 
still be used in conjunction With other means for securing the 
display device 10 to the interior of the vehicle. 
[0045] The display device 10 may use batteries in order to 
operate it, or may alternatively use a 12 volt adaptor that is 
plugged into a vehicle’s lighter socket. Alternatively, the 
display device 10 may have a poWer cable attached to a 
vehicle’s fuse block. It may also be possible to hardWire the 
display device 10, as Well as the camera 30, to the reverse 
light circuit. When hardWired to the reverse light circuit, the 
display device 10 Will sWitch on When the vehicle is placed 
into reverse and Will turn off When placed into drive or 
forWard. 

[0046] FIGS. 3a-3d illustrate a Wireless camera 30, 
according to the embodiment of the present invention shoWn 
in FIG. 1, from a variety of angles. The camera 30 has a 
housing 34 that contains the electrical components and 
internal circuitry of the camera 30. Reference can be made 
to FIGS. 7a, 8 and 9, Wherein this circuitry is illustrated and 
discussed in further detail beloW. The housing 34 may be 
sealed Watertight, using a gasket seal, or some other type of 
mechanism that is able to prevent the entry of moisture into 
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the housing 34 of the camera 30. The space Within the 
housing 34 may be pressurized With an inert gas, Which may 
be a non-reactive gas, such as CO2, N2 (nitrogen gas), or a 
noble gas such as helium, xenon, etc. in order to purge all 
moisture from the camera 30 and from the components of 
the transmitter 125. Removal of the moisture from the 
housing 34 prevents the lens 36 from becoming clouded or 
fogged When it is exposed to the variable conditions of the 
environment. 

[0047] Attached to the housing 34 is a lens 36. The lens 36 
shoWn in FIGS. 3b-3d has a vertical camera vieWing angle 
of up to 80° and a horiZontal vieWing angle of 110°. The 
vertical vieWing angle may be up to 100° and the horiZontal 
vieWing angle may be up to 170°. Preferably the lens 36 has 
an ultra-violet coating for light gathering and ampli?cation. 
It also may be preferable to provide the lens 36 With an 
additional layer of coating in order to prevent any scratches 
that may occur from small accidents or other events, or 
alternatively construct the lens out of materials such as 
plastics, or polycarbonate. 
[0048] The housing 34 of the camera 30 has a pair of 
elongated ?anges 38 that extend from it. The ?anges 38 
extend in a lengthWise direction from the housing 34 and are 
roughly 180° apart from each other. The ?anges 38 have 
?ange holes 32 Which are spaced from the housing 34 at 
approximately equal distances from the housing 34. The 
?ange holes 32 are used in order to secure the camera 30 to 
the rear of a vehicle 60. The ?ange hole 32 is preferably oval 
shaped so as to have a su?icient amount of clearance space 
in order to accommodate attachment to the various struc 
tures of different vehicles. The ?ange holes 32 may have 
other geometric shapes depending upon the respective needs 
of the attachment devices and the hardWare used. 

[0049] Also contained Within the housing 34 may be a 
Wire 37 that further extends from a portion of the rear. The 
Wire 37 is provided so as to be attached to a poWer source, 
such as the circuit that controls the lights that activated When 
a vehicle is placed into reverse. It may also be possible for 
the camera 30 to have an internal poWer supply, such as a 
battery, instead of the Wire 37. 
[0050] Referring noW to FIG. 4, an alternative embodi 
ment of the camera 30 is shoWn in Which the transmitter 125 
is placed outside of the housing 34 that is used for the 
camera 30. The 2.4 GHZ Wireless signal that is emitted from 
the transmitter 125 must penetrate the steel body of a vehicle 
and travel the distance to the receiver 135 that is located 
Within the housing display 26. The emitted image signal 
preferable arrives at the receiver 135 With su?icient strength 
so that it is able to yield a good stable image on the screen. 

[0051] The output poWer of the transmitter 125 may not be 
increased in the Us. or FCC rules are violated. HoWever, the 
transmitter antenna 112 can be moved so that it is placed 
Within the body of a vehicle and closer to the receiver 135. 
As shoWn in FIG. 4. This is done by placing at least a portion 
of the transmitter 125 Within a transmitter housing 39, Which 
may act as a ground plane. The transmitter antenna 112 
transmits the signal. The transmitter antenna 112 may be 
connected to the other electrical components of the trans 
mitter 125 via a length of coaxial cable, While only the 
transmitter antenna 112 is placed With the transmitter hous 
ing 39. Alternatively, the entire transmitter 125 may be 
located Within the transmitter housing 39. The coaxial cable 
is preferably ?exible Wiring. 
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[0052] The coaxial cable is run in parallel to the Wire 37, 
and both may be covered by a piece of heat shrink tubing, 
alternatively the transmitter 125 and the transmitter antenna 
112 may be exposed. The result of locating the transmitting 
antenna 112 inside the vehicle is so that there is improved 
signal strength and less interference from external devices. 

[0053] Referring noW to FIGS. 5a and 5b the positioner 40 
is used during the installation of the camera 30. Preferably 
mounting the camera 30 involves the use of one or more 

positioners 40. The positioner 40 as illustrated may be made 
of ?exible plastic material, rubber material, and/or some 
other ?exible material. 

[0054] FIG. 5a is a front vieW of an embodiment of the 
positioner 40 used in the instant invention. The positioner 40 
is a ring-like structure that is circular in shape When vieWed 
from the front. The positioner 40 has a hole 42 that is also 
circular in shape and extends through the body of the 
positioner 40. 
[0055] The side vieW of the positioner 40 shoWn in FIG. 
5b illustrates that one side of the positioner 40 may be 
sloped, thereby forming a Wedgelike structure. The sloped 
face of the positioner 40 helps angle/ orient the camera 30 so 
that it is positioned properly When mounted to a vehicle. The 
slope preferably has an angle 6 betWeen l5-75°, hoWever it 
may be adjusted depending upon the speci?c needs of the 
vehicle upon Which the camera 30 is to be mounted. The 
positioner hole 42 may also have a sloped interior so as to 
properly orient a screW 70 during the mounting process. 
[0056] It is possible to provide a plurality of positioners 40 
that are angled at a variety of different slopes. The angle 6 
of the slope used may vary based upon the desired orienta 
tion of the camera 30 and the structure of the vehicle, With 
respect to the distance of the mounting location to the 
ground (eg the difference betWeen a sports utility vehicle 
and a sedan in terms of the distance of the rear from the 
ground). The angle 6 in FIG. 4b adjusts the slope of the 
device. The smaller the angle 6 the steeper the slope Will be. 
Preferably the system comes With a plurality of positioners 
40, having a variety of angles 6, in order to accommodate 
mounting the camera 30 on any type of vehicle. 

[0057] FIG. 6 shoWs the mounting of the camera 30 to a 
vehicle 60. The camera 30 may be mounted through the 
license plate 50 of vehicle 60 by using the ?ange holes 32, 
the positioner holes 42, the plate holes 52 and the bolt holes 
62. 

[0058] During the mounting process a screW 70 is placed 
through the positioner hole 42 of a ?rst positioner 40 that the 
sloped face is angled aWay from the vehicle 60. The screW 
70 is further placed through the ?ange hole 32 of the ?ange 
38. On the other side of the ?ange 38 is a second positioner 
40. The second positioner 40 has a sloped side that is sloped 
toWards the vehicle 60. 

[0059] The screW 70 is placed through the ?ange hole 32 
of the second positioner 40. From that point it is the placed 
through the plate hole 52 of the plate 50. The screW 70 is 
?nally placed in the bolt hole 62 of the vehicle 60. This acts 
to secure the camera 30 to the vehicle 60. 

[0060] The usage of the tWo positioners 40 cooperate to 
orient the camera 30 so that it is pointing toWards the surface 
on Which the vehicle 60 is situated. As noted above the slope 
of the positioner 40 provided by the angle 6 may vary 
depending on the structure of the vehicle 60 (eg mounting 
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on a SUV versus a sedan). The angled mounting permits the 
vieWing of objects that normally Would be invisible from a 
rear-vieW mirror. 

[0061] It should be understood that mounting the camera 
30 is not limited to the method described above. Other 
means for mounting the camera 30 to the vehicle 60 may be 
used, such as adhesives, magnets, etc. It may also be 
possible to mount the camera 30 so that the direction in 
Which it points is controllable from the inside of the vehicle. 
This may be accomplished though the usage of servos or 
other devices attached to the interior of the camera 30 so that 
it can adjust and orient the camera 30. 

[0062] FIG. 7a shoWs the electrical components of the 
camera 30 that are located Within the housing 34 in one 
embodiment of the instant invention. As shoWn in FIG. 7a, 
connected to the lens 36 is an image sensor 111 that converts 
the light received through the lens 36 into electrical 
impulses, the image sensor 111 may be a CMOS, or some 
other appropriate sensor. 

[0063] Still referring to FIG. 7a, attached to the image 
sensor 111 is the image signal processing circuitry 122. This 
circuitry takes the information received from the image 
sensor 111 and places it into a format usable by the display 
device 10. Connected to the image signal processing cir 
cuitry 122 is an 8 MhZ crystal controlled oscillator 118 and 
a phased locked loop 116, Which form part of the transmitter 
124. These tWo devices generate a 2.4 GHZ RF signal. The 
produced signal is sent to the phase array 114 for isolation 
and ampli?cation. The ampli?ed signal is then sent to the 
transmitter antenna 112 is tuned for 2.4 GHZ and transmits 
the generated signal to the display device 10. It is possible 
to transmit the signal at other frequencies and one is not 
limited to transmitting at 2.4 GHZ. 

[0064] Also part of the electrical components that may be 
placed Within the housing 34 of the camera 30 is the 
sWitching poWer supply 124. The sWitching poWer supply 
circuitry 124 is provided for creating +3.3 V and +5V from 
the 12 volt DC energy from the vehicle. This provides poWer 
to the camera 30. The poWer is typically gathered through 
the Wire 37, shoWn in FIGS. 3a-3d, that is attached to the 
Wire that lights the reverse lights. This in turn activates the 
camera 30 When the vehicle is placed in reverse. 

[0065] Inside the display device 10 are a number of 
electrical components that transform the signal received 
from the camera 30 into an image displayed on the display 
device 10. The transmitted image signal is received at 
receiver 135 via the receiving antenna 146. In the embodi 
ment shoWn in FIG. 7b the receiving antenna 146 is tuned 
to 2.4 GHZ. It should be understood that the receiving 
antenna 146 may be tuned to Whatever frequency that that 
the image signal is being transmitted at. 
[0066] Furthermore, receipt of the image signal may in 
turn automatically trigger the display device 10 to be acti 
vated. Automatic activation of the display device 10 permits 
the display device 10 to be activated Without requiring a 
separate action from the user thereby insuring that the 
accurate vieWing of the area behind the vehicle Will be 
achieved. 

[0067] Still referring to FIG. 7b and in particular to those 
components of the receiver 135, a loW noise ampli?er 
(LNA) 144 is provided inside the display housing 26 in order 
to boost the 2.4 GHZ signal that is received via the receiving 
antenna 146. An 8 MHZ crystal controlled oscillator 138 and 
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phase locked loop (PLL) 140 are also provided inside the 
housing 26 so as to generate a base frequency. 
[0068] Also part of the receiver 135, a mixer 142 is 
provided that is connected to the LNA 144 and the PLL 140. 
The mixer 142 combines the received 2.4 GHZ signal and 
the base frequency to create an intermediate frequency (IF). 
The intermediate frequency signal is then sent to the inter 
mediate ampli?er 128 Which increases the strength of the 
signal. 
[0069] Still referring to FIG. 7b, The intermediate fre 
quency signal is then sent to a video demodulator 126. The 
video demodulator strips aWay the IF and leaves only the 
image signal, Which is then sent to an integrated circuit 132. 
In the embodiment shoWn in FIG. 7b the integrated circuit 
132 is a thin ?lm technology (TFT) driver. 
[0070] A driver circuit 132 is provided for setting up and 
supplying the correct signals for the display 24. As discussed 
above, the screen 24 shoWs the images that are received 
from the image signals. The driver circuit 132 is connected 
to both the screen 24, and the central processing unit (CPU) 
123. 
[0071] The CPU 123 is used for controlling receiver 
functions, using image enhancement softWare, enabling 
image rotation and inversion, and providing color. The CPU 
123 receives the signals generated from the operation of the 
controls placed on the front of the display housing 26. For 
example, When the brightness is adjusted, or the image angle 
is to be sWitched the CPU 123 receives the signal and acts 
upon it. The CPU 123 is also connected to the sWitching 
poWer supply circuitry and is used for creating the +3.3V, the 
+5V, the +l2V, and the +l4V from the 12 DC voltage 
provided by the vehicle. 
[0072] Image rotation and inversion is provided so that in 
the event that the camera 30 is mounted incorrectly, the 
image may be simply adjusted so that there is no need to 
remount the camera 30. 

[0073] FIG. 8 shoWs a diagram of the circuit 200 that is 
used for the image sensor 111 and its associated components. 
ShoWn in circuit 200, +12 Volt of direct current is applied 
through a Zener diode 211 that provides reverse polarity 
voltage protection for the camera 30. The capacitors 212 and 
the capacitor 213 act as ?lters in the circuit 200. The 
MOSFET transistor 214 and the voltage regulator 215 form 
a current regulated +5 V DC regulator in the circuit 200. The 
inductor 216, capacitor 217, and capacitor 218 ?lter the 
output that comes from the regulator formed by MOSFET 
transistor 214 and regulator 215. The resistors 219 and 220 
establish a voltage reference for the regulator 215. 
[0074] Sensor circuit 221 and its associated components 
convert the light passing through the camera lens 36 into 
electrical impulses and determine the automatic gain control 
(AGC) levels and the video sync frequency for either PAL 
or NTSC formats. In the instant invention PAL is used, 
hoWever it is to be understood that other acceptable formats 
may be used. The composite video output of the sensor 111 
is then fed to the circuit 300 of the transmitter 125. 
[0075] FIG. 9 shoWs the circuit 300 that is used for the 
transmitter 125 and its associated components. Image input 
from the sensor 111 is shoWn on the far left side of the circuit 
diagram. The composite image signal passes through a series 
of ?lters that are composed of inductors 311, capacitors 313, 
and resistors 312. These components operate together in 
order to form a bandpass ?lter that keeps unWanted frequen 
cies from reaching the transmitter integrated circuit 320. 
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[0076] Still referring to the circuit diagram shoWn in FIG. 
9, the voltage regulator 330 and its associated components 
convert +5 VDC to +3.3 VDC for the integrated transmitter 
circuit 320. The transmitter circuit 320 is a 2.4 GHZ audio/ 
visual transmitter. In the embodiment shoWn in FIGS. 1, 
3a-3d, and 4 only the visual section is used, hoWever it is 
possible to utiliZe the audio section should one add a 
microphone to the camera 30. 
[0077] The oscillator 118 is used by the transmitter circuit 
320 to establish a frequency reference. This frequency is 
divided by the internal PLL 116 into one of four frequencies: 
2.414 GHZ, 2.432 GHZ, 2.450 GHZ, 2.468 GHZ. Control of 
the PLL 116 is determined by grounding combinations of 
inputs 321 to the transmitter circuit 320. 
[0078] The 2.4 GHZ RF output from the transmitter circuit 
320 passes through loW pass, and bandpass ?lters consisting 
of the inductors 322, the capacitors 323, and a 3 pin Surface 
Acoustic Wave (SAW) ?lter 324 to the transmitter antenna 
112. 
[0079] The transmitter antenna 112 may be a simple Wire 
placed inside the camera housing 34, as shoWn in FIGS. 
3a-3d, or it can be a 1/2 Wave dipole at the end of a coaxial 
cable attached to the camera 30 that permits the transmitter 
antenna 112 to be located inside the body portion of the 
vehicle shoWn in FIG. 4. 
[0080] FIG. 10 is a diagram of the circuit 400 for the 2.4 
GHZ receiver 146 and its associated components. The 2.4 
GHZ RF signal is picked up by the receiver antenna 146, 
Which may be a simple Wire that is placed inside the housing 
26. The transistors 411 and their associated components 
amplify the RF signal and feed it to the receiver circuit 415. 
The receiver circuit 415 is an integrated circuit. The receiver 
circuit 415 and its associated components form a complete 
RF receiver 135 With the crystal 138, the PLL 140, and the 
IF ampli?er 128, automatic gain control, and video outputs 
416. The input pins select one of four frequencies, Which 
ever is the same frequency as that used by the transmitter 
125. A voltage regulator 417 regulates +5 V DC to +3.3 V 
DC. Video output from the receiver circuit 415 is fed to the 
CPU circuit 500. 
[0081] FIG. 11 is a diagram of the circuit 500 for the CPU 
134, the screen 24, and the poWer supply 136. PoWer for the 
display device 10 is applied through the same type of circuit 
that the transmitter 112 uses, plus additional regulators and 
a DC to DC converter provide all the necessary voltages for 
the CPU 134, the driver circuit 132, and the display 24. 
[0082] The driver circuit 132 is located in the upper left 
section of FIG. 11. Associated components provide poWer, 
brightness, contrast, and image rotate and inversion control 
functions to the screen 24. 

[0083] The CPU circuit 510 is located in the upper right 
section of FIG. 11. It accepts the image signal from the 
receiver 146 and provides image processing and color 
balance. 
[0084] The display circuit 511 is located in the top center 
of the page. It receives imaging data from the display circuit 
511 of the CPU 134, and control signals from the driver 
circuit 132. The display circuit 511 turns the electrical 
impulses back into tiny pixels of light in the correct colors 
in order to recreate the image seen by the camera 30. 

[0085] It is to be understood, hoWever, that even though 
numerous characteristics and advantages of the present 
invention have been set forth in the foregoing description, 
together With details of the structure and function of the 
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invention, the disclosure is illustrative only, and changes 
may be made in detail, especially in matters of shape, siZe 
and arrangement of parts Within the principles of the inven 
tion to the full extent indicated by the broad general meaning 
of the terms in Which the appended claims are expressed. 

1. A system for monitoring an area behind a vehicle 
comprising: 

a housing having elongated ?anges extending from the 
housing for mounting to the rear portion of a vehicle; 

a camera provided Within the housing, Wherein the cam 
era produces an image signal based upon a received 
image; 

a transmitter operably coupled to the camera for trans 
mitting the image signals; 

a display device having a means for mounting the display 
device Within a passenger compartment of the vehicle, 
the display device further comprising a receiver for 
receiving the image signal; 

an image processing unit operably connected to the 
receiver, Wherein the image processing unit is capable 
of manipulating the image signal in order to rotate the 
received image to an upside-doWn orientation; 

the display device operably connected to the image pro 
cessing unit and adapted to display the received image; 
and 

Wherein the camera and the transmitter are activated When 
the vehicle is placed into reverse and the display device 
is activated upon receiving an image signal from the 
transmitter. 

2. The system of claim 1, further comprising angled 
positioners placed proximate to the ?anges. 

3. The system of claim 1, Wherein the camera comprises 
a hermetically sealed space ?lled With an inert gas for 
preventing condensation on a lens of the camera. 

4. The system of claim 1, Wherein the image signal is 
transmitted Wirelessly. 

5. The system of claim 4, further comprising: 
a cable for transmitting the image signal, the cable having 

a ?rst end operably connected to the transmitter; 
a second housing located at a second end of the cable that 

acts as a ground plane, the second housing located 
exterior of the housing; and 

an antenna extending from the second housing. 
6. A system for monitoring an area behind a vehicle 

comprising: 
a ?rst housing adapted for mounting to a rear portion of 

a vehicle; 
a camera provided Within the ?rst housing, Wherein the 

camera produces an image signal corresponding to a 
perceived image; 

a transmitter for Wirelessly transmitting the image signal 
received from the camera; 

a coaxial cable extending from the ?rst housing and 
having a ?rst end operably connected to the transmitter 
and a second end; 

a second housing connected to the second end of the 
coaxial cable that acts as a ground plane; 

an antenna protruding from the second housing; 
a display device having a means for mounting the display 

device Within a passenger compartment of the vehicle, 
the display device further comprising a receiver for 
receiving the image signal; 
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an image processing unit operably connected to the 
receiver, Wherein the image processing unit is capable 
of manipulating the received image signal; and 

the display device operably connected to the image pro 
cessing unit and adapted to display an image based on 
the received image signal. 

7. The system of claim 6, further comprising ?anges that 
longitudinally extend from the ?rst housing. 

8. The system of claim 6, further comprising angled 
positioners placed proximate to the ?anges. 

9. The system of claim 6, Wherein the camera comprises 
a hermetically sealed space ?lled With an inert gas for 
preventing condensation on a lens of the camera. 

10. The system of claim 6, Wherein the camera and the 
transmitter are activated When the vehicle is placed into 
reverse. 

11. The system of claim 6, Wherein the display device is 
activated upon receiving an image signal from the transmit 
ter. 

12. A system for monitoring an area behind a vehicle 
comprising; 

a housing adapted for mounting to a rear portion of 
vehicle; 

a camera provided Within the housing, Wherein the cam 
era produces an image signal corresponding to a per 
ceived image; 

poWer supply Wires extending from the housing for con 
necting the camera to a source of electricity; 

a transmitter operably coupled to the camera for Wire 
lessly transmitting the image signal received from the 
camera; 

a cable having a ?rst end operably connected to the 
transmitter and a second end adapted to operate as an 
antenna, the second end of the cable located exterior of 
the housing; 

means for maintaining the cable adjacent to the poWer 
supply Wires; 

a display device adapted to be located Within a passenger 
compartment of the vehicle, the display device com 
prising a receiver for receiving the Wirelessly transmit 
ted image signal; and 

an image processing unit operably connected to the 
receiver, Wherein the image processing unit is operable 
of manipulating the received image signal so that an 
image based on the received image signal is displayed 
on the display device. 

13. The system of claim 12, Wherein the camera and the 
transmitter are activated When the vehicle is placed into 
reverse. 

14. The system of claim 12, Wherein the image processing 
unit is capable of manipulating the image signal in order to 
rotate the received image to an upside-doWn orientation. 

15. The system of claim 12, Wherein the camera com 
prises a hermetically sealed space ?lled With an inert gas for 
preventing condensation on a lens of the camera. 

16. The system of claim 12, Wherein the display device is 
activated upon receiving the Wirelessly transmitted image 
signal. 

17. The system of claim 12, further comprising ?anges 
that longitudinally extend from the housing, the ?anges 



US 2007/0171032 A1 

dimensioned and adapted for mounting to a license plate of 
the Vehicle. 

18. The system of claim 12, Wherein the maintaining 
means comprises a tubing surrounding at least a portion of 
the cable and at least a portion of the poWer supply Wires. 

19. The system of claim 12, further comprising: 
?anges that longitudinally extend from the housing, the 

?anges dimensioned and adapted for mounting to a 
license plate of the Vehicle; 

Wherein the image processing unit is capable of manipu 
lating the image signal in order to rotate the received 
image to an upside-doWn orientation; 

Wherein the cable is a coaxial cable; 
a second housing connected to the second end of the 

coaxial cable that acts as a ground plane; and 
an antenna protruding from the second housing. 
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20. The system of claim 1 further comprising: 
poWer supply Wires extending from the housing for con 

necting the camera to a source of electricity; 

Wherein the transmitter Wirelessly transmits the image 
signal; 

a cable having a ?rst end operably connected to the 
transmitter and a second end adapted to operate as an 
antenna, the second end of the cable located exterior of 
the housing; 

means for maintaining the cable adjacent to the poWer 
supply Wires; and 

Wherein the elongated ?anges are dimensioned and 
adapted for mounting to a license plate of the Vehicle. 


