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(57) ABSTRACT 

A vehicle system is disclosed that includes a vehicle lamp 
assembly including a plurality of LEDs that emit White light 
so as to function as an illuminator light. The lamp assembly 
also may include a plurality of LEDs that emit colored light, 
such as red or red-orange, so as to function as a signal light. 
Alternatively or additionally, the lamp assembly may 
include a camera of a vehicle imaging system. The lamp 
assembly may serve as a center high mounted stop light or 
as a tail light. The system also includes a controller that 
rapidly pulses the LEDs on and off at a rate that is imper 
ceivable by the human eye. The pulsing intervals of the 
LEDs may be related to the readout intervals of the camera 
sensor array. In this manner, the LEDs may be pulsed on 
during camera readout so as to increase their intensity While 
the camera is capturing an image, or may be pulsed off 
during camera readout to prevent feedback glare from 
interfering With image capture by a highly sensitive image 
sensor array of the camera. 

13 Claims, 16 Drawing Sheets 
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SYSTEMS AND COMPONENTS FOR 
ENHANCING REAR VISION FROM A 

VEHICLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional application of US. patent 
application Ser. No. 09/153,654, entitled SYSTEMS AND 
COMPONENTS FOR ENHANCING REAR VISION 
FROM AVEHICLE, ?led on Sep. 15, 1998, by Frederick T. 
Bauer et al. The disclosure of the above application is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

The present invention generally relates to systems and 
devices for enhancing rear vision from a vehicle. More 
speci?cally, the present invention relates to vehicle exterior 
illurnination systerns, vehicle visual signaling systems, and/ 
or electronic rear vision systems. 

Privacy glass has recently become a very popular option 
for vehicles due to its aesthetic appearance, reduction of 
solar loading, and due to a belief that the privacy glass 
provides some deterrence to a carjacker Who consequently 
cannot see Who the driver is, Who else may be in the vehicle, 
or Whether there may be a dog in the vehicle. The use of 
privacy glass, hoWever, introduces rnany safety concerns. 
Currently, privacy glass is alloWed on all vehicle WindoWs, 
With the exception of the front Windshield and the side 
WindoWs of the driver and front passenger. Typical privacy 
glass has only 15 to 20 percent transrnittance. When such 
privacy glass is used on the rear WindoW of a vehicle, the 
driver’s vision through the rear Window is signi?cantly 
irnpaired, particularly at night. Because the back-up lights 
on a vehicle do not provide sufficient illurnination to the rear 
of the vehicle to counter the effects of the privacy glass, the 
use of privacy glass signi?cantly increases the risk that a 
driver Will accidentally back into or run over something or 
someone. Therefore, there exists a need for practical systems 
and/or devices that enhance a driver’s rear vision from 
Within a vehicle having privacy glass. 

SUMMARY OF THE INVENTION 

Accordingly, it is an aspect of the present invention to 
solve the above problems by providing a vehicle larnp 
assembly for providing additional illurnination to the rear of 
a vehicle. An additional aspect of the present invention is to 
provide a vehicle larnp assembly that is relatively inexpen 
sive and does not require frequent replacement of the light 
source. 

To achieve these and other aspects and advantages, a 
vehicle larnp assernbly constructed in accordance With the 
present invention comprises a support structure for rnount 
ing to the rear of a vehicle, a lens mounted to the support 
structure, and a plurality of LEDs mounted to the support 
structure behind the lens. The LEDs are selectively activated 
in response to an activation signal such that substantially 
White light is emitted from the lens in a rearWard direction 
from the vehicle. 

Another aspect of the present invention is to provide a 
vehicle larnp assembly that provides supplernental illurni 
nation While also ernitting colored light that may serve as a 
signal light, such as a brake light or turn signal light. To 
achieve this and other aspects and advantages, a vehicle 
signal larnp assembly according to the present invention 
comprises a support structure for mounting to a vehicle, a 
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2 
lens mounted to the support structure, a ?rst set of LEDs 
mounted to the support structure behind the lens, and a 
second set of LEDs mounted to the support structure behind 
the lens. The ?rst set of LEDs is activated in response to a 
?rst activation signal such that colored light is emitted from 
the lens. The second set of LEDs is selectively activated in 
response to a second activation signal such that substantially 
White light is emitted from the lens. 
An additional aspect of the present invention is to provide 

an electronic imaging system for enabling images to the rear 
of the vehicle to be captured With a camera and displayed to 
the driver on a display device. Another aspect of the present 
invention is to mount the camera of the imaging system to 
the rear of a vehicle in a location that is relatively covert and 
aesthetically pleasing, and that is very practical and eco 
nornical from a manufacturing stand point. 

To achieve these and other aspects and advantages, an 
electronic imaging system according to the present invention 
comprises a support structure for mounting to the rear of a 
vehicle, a lens mounted to the support structure, a plurality 
of LEDs mounted to the support structure behind the lens, 
and a camera mounted to the support structure behind the 
lens for capturing images to the rear of the vehicle for 
display to a vehicle operator. The LEDs are selectively 
activated in response to an activation signal such that 
radiation is emitted from the lens in a rearWard direction 
from the vehicle. 

Still another aspect of the present invention is to integrate 
a camera of a vehicle imaging system With an existing 
vehicle component to thereby enable such cameras to be 
more easily installed in a vehicle. To achieve this and other 
aspects and advantages, a modular integrated vehicle rear 
WindoW assembly according to the present invention corn 
prises a rear WindoW and a camera. The camera may be 
mounted to an inner surface of the rear WindoW so as to 

capture an image to the rear of the vehicle through the rear 
WindoW or the camera may be mounted to a window frame 
structure in Which the rear WindoW is mounted. 

Yet another aspect of the present invention is to provide 
a vehicle imaging system that has an enhanced ability to 
capture images to the rear of the vehicle Whether driving 
forWard doWn the road or backing up. To achieve this aspect 
and other aspects and advantages, a vehicle imaging system 
according to the present invention comprises a camera for 
capturing an image, a radiation source for ernitting radiation 
to Which the camera is sensitive Within the ?eld of vieW of 
the camera, and a controller coupled to the camera and the 
radiation source for reading the image captured by the 
camera at periodic intervals and for periodically activating 
the radiation source during intervals at Which the controller 
is reading the image from the camera. The radiation source 
may ernit infrared radiation While the vehicle is driving 
forWard doWn a road, and/or rnay ernit visible light When the 
vehicle is backing up. 

Another aspect of the present invention is to reduce the 
adverse effects a signal light or illurnination light may have 
on a camera that is mounted proximate to the lights. To 
achieve this and other aspects and advantages, a lighting and 
electronic imaging system according to the present invention 
comprises a light source mounted to the vehicle, a camera 
mounted to the vehicle for capturing images for display to a 
vehicle operator, and a controller coupled to the camera and 
to the light source for reading the image captured by the 
camera at periodic intervals and for periodically activating 
the light source during those intervals When the controller is 
not reading images captured by the camera. 
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These and other features, advantages, and objects of the 
present invention Will be further understood and appreciated 
by those skilled in the art by reference to the following 
speci?cation, claims, and appended drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings: 
FIG. 1 is an electrical circuit diagram in block form 

illustrating the system constructed in accordance With the 
present invention; 

FIG. 2 is an electrical circuit diagram in block form 
illustrating an electronic vehicle vision subsystem that may 
be used in the system of the present invention; 

FIG. 3 is a timing diagram illustrating the relation 
betWeen the reading of images from a sensor array and the 
on/off state of a proximate light source; 

FIG. 4 is a side perspective vieW of a vehicle in Which the 
present invention is implemented; 

FIG. 5 is a partial side perspective vieW of the vehicle 
shoWn in FIG. 4 taken in partial cross section; 

FIG. 6 is an oblique perspective vieW of a vehicle in 
Which the present invention is implemented; 

FIG. 7 is a rear perspective vieW of a vehicle in Which a 
?rst embodiment of the present invention is implemented; 

FIG. 8 is a front perspective vieW of a light/camera 
assembly constructed in accordance With a ?rst embodiment 
of the present invention; 

FIG. 9 is a side cross-sectional vieW of the light/camera 
assembly shoWn in FIG. 8 as applied to a vehicle WindoW; 

FIG. 10 is a rear perspective vieW of a vehicle in Which 
a second embodiment of the present invention is imple 
mented; 

FIG. 11 is a perspective vieW of a center high mounted 
stoplight (CHMSL) assembly constructed in accordance 
With the second embodiment of the present invention; 

FIG. 12 is an exploded perspective vieW of the CHMSL 
assembly shoWn in FIG. 11; 

FIG. 13 is a perspective vieW of a light/camera assembly 
constructed in accordance With a third embodiment of the 
present invention; 

FIG. 14 is a cross-sectional vieW of the light/camera 
assembly shoWn in FIG. 13; 

FIG. 15 is a perspective vieW of the front interior of a 
vehicle in Which the present invention is implemented 
according to an alternative embodiment; 

FIG. 16 is a perspective vieW of the front interior of a 
vehicle in Which the present invention is implemented 
according to an alternative embodiment; 

FIG. 17 is a perspective vieW of the front interior of a 
vehicle in Which the present invention is implemented 
according to an alternative embodiment; 

FIG. 18 is a perspective vieW of the front interior of a 
vehicle in Which the present invention is implemented 
according to an alternative embodiment; 

FIG. 19 is a perspective vieW of the front interior of a 
vehicle in Which the present invention is implemented 
according to an alternative embodiment; 

FIG. 20 is a perspective vieW of an interior rearvieW 
mirror constructed in accordance With the present invention; 

FIG. 21 is an oblique perspective vieW of a CHMSL light 
source constructed in accordance With the present invention; 

FIG. 22 is a side perspective vieW of the CHMSL light 
source shoWn in FIG. 21; 
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4 
FIG. 23 is a perspective vieW of a sun visor constructed 

in accordance With one embodiment of the present inven 
tion; 

FIG. 24 is a perspective vieW of a light source for use in 
the sun visor assembly shoWn in FIG. 23 as constructed in 
accordance With the present invention; 

FIG. 25 is a perspective vieW of a sun visor constructed 
in accordance With another embodiment of the present 
invention; 

FIG. 26 is a cross-sectional vieW of the sun visor shoWn 
in FIG. 25 taken along line XXV—XXV; and 

FIG. 27 is an enlarged vieW of the cross section shoWn in 
FIG. 26. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shoWs a system diagram illustrating the various 
components constituting the system 10 of the present inven 
tion. As illustrated, system 10 includes an electronic imaging 
subsystem 12. Imaging subsystem 12 includes at least one 
camera 26a, 26b, and/or 26c; at least one display device 32a, 
32b, and/or 32c; and an image processing unit 30. Imaging 
subsystem 12 may also include an ambient light sensor 34, 
a direct glare sensor 36, a manual intensity adjustment 
mechanism 116, and/or an infrared (IR) emitter 140. 

System 10 further includes a ?rst light 180 and optionally 
a second light 182 housed in the same assembly 200 as 
camera 26a. IR emitter 140 may also be housed in the same 
integral assembly 200. As described in further detail beloW, 
?rst light 180 may be a signal light such as a brake light, and 
second light 182 may also be a signal light or an illumination 
light such as a cargo light for a pick-up truck or a rear 
illumination light. If, for example, light 180 is the brake light 
for a CHMSL, assembly 200 may take the form of a CHMSL 
assembly having an integrated camera 26a and CHMSL 
brake light. Alternatively, assembly 200 could take the form 
of a tail light assembly in Which light source 180 is a 
running/brake light. The various physical embodiments of 
integral assembly 200 are described beloW folloWing the 
detailed description of imaging subsystem 12. 
As Will also be described in more detail beloW, system 12 

preferably includes a sWitching interface circuit 150 includ 
ing sWitches 151 and 152 for controlling the application of 
activation signals to each of the lights 180 and 182 that are 
mounted in a common assembly 200 With camera 26a. 
SWitches 151 and 152 are controlled by image processing 
unit 30 in the manner described beloW to reduce feedback 
glare from the light emitted from lights 180 and 182 during 
operation of camera 26a. 
The activation signals applied to lights 180 and 182 may 

be those applied from a conventional vehicle light system 
160. Conventional vehicle light systems typically include 
some form of vehicle light system control 162 that receives 
inputs from, for example, a brake pedal 164, a turn signal 
actuator 166, a gear shifter 168, a head light sWitch 170, 
and/or an illuminator sWitch 172. Vehicle light system 
control 162 utiliZes these inputs to provide poWer or acti 
vation signals to the various signal lights (identi?ed gener 
ally as block 184) including the brake lights, turn signal 
lights, and back-up lights, as Well as to the various interior 
and exterior illuminator lights of the vehicle (identi?ed 
generally as block 186), such as the head lights and running 
lights, interior dome and map lamps, and exterior illumina 
tion lamps (i.e., cargo and puddle lamps). In its simplest 
form, vehicle light system control 162 may merely include 
a plurality of sWitches for turning the lights on and off. 
















