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METHOD TO AUTOMATE DETECTION OF
VEHICLE LAMP DEGRADATION

FIELD

[0001] Apparatuses and methods consistent with exem-
plary embodiments relate to methods to detect vehicle light
degradation or failure. More particularly, apparatuses and
methods consistent with an exemplary embodiment relate to
a method to automate detection of a vehicle light degrada-
tion or failure.

BACKGROUND

[0002] Parking lights, side markers, daytime running
lights, and tail lights show the vehicle’s presence, position,
size, and direction of travel. Reflectors make a vehicle with
switched off or failed lights safely visible after dark. This is
in contrast to the vehicle’s forward illumination lights which
light the driver’s way forward at night or make driving safer
during the day.

[0003] Multifunction combination lights may contain a
mix of forward illumination lights, signal lights, and reflec-
tors. Validating a vehicle’s lights means checking that all
required ones are present, that all are in good condition, and
that all function correctly. Basically, all lights and reflectors
installed on the vehicle must function, even optional ones.
[0004] Current methods for validating external vehicle
lighting include limited internal circuit diagnostics and/or
manual inspection when the vehicle is not being driven.
Hence, there is a desire to have a method of automatically
detecting the degradation or failure of external vehicle lights
before, during or after vehicle operation independently from
existing internal circuit diagnostics.

SUMMARY

[0005] One or more exemplary embodiments address the
above issue by providing a method to automate detection of
a vehicle light failure or degradation.

[0006] According to aspects of an exemplary embodiment,
a method to automate detection of a vehicle light degrada-
tion or failure includes generating a distinct pattern to be
emitted by at least one vehicle light and sending a command
corresponding to the distinct pattern to a light control
module operative to cause the at least one vehicle light to
emit the distinct pattern. Other aspects as according to the
exemplary embodiment include extracting features from
camera images of the distinct pattern emitted by the at least
one vehicle light, and comparing the features extracted from
the camera images with features from the commanded
distinct pattern to determine degradation or failure of the at
least one vehicle light’s state of health.

[0007] And a further aspect of the exemplary embodiment
includes determining if conditions for testing the state of
health of the at least one vehicle light are not optimal. Still
a further aspect of the exemplary embodiment includes
determining a level of environmental luminescence. And
other aspects include using at least one light detecting sensor
for determining the level of environmental luminescence,
and wherein the at least one light detecting sensor is a
camera. And yet other aspects of the method include gen-
erating a pattern of combined high beam, low beam, day
running beam, and dimmer beam light signals in a distinct
pattern, and generating the distinct pattern that is detectable
in the camera images.
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[0008] Further, in accordance with aspects of the exem-
plary embodiment, the method includes sending an alert
message to a vehicle operator when a determination of
degradation or failure of the at least one vehicle light’s state
of'health is made, and storing at least one diagnostic trouble
code in vehicle memory when a determination of degrada-
tion or failure of the at least one vehicle light’s state of health
is made. And another aspect wherein the method is operative
to automatically detect degradation or failure of the at least
one vehicle light before, during, or after vehicle operation.
Yet one other aspect wherein the method is operative to
execute automatically on a predetermined periodic basis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present exemplary embodiment will be better
understood from the description as set forth hereinafter, with
reference to the accompanying drawings, in which:

[0010] FIG. 1 is an illustration of a block diagram of a
system for facilitating a method to automate detection of a
vehicle light failure or degradation in accordance with an
exemplary embodiment; and

[0011] FIG. 2 is an illustration of a flow diagram for the
method to automate detection of a vehicle light failure or
degradation in accordance with aspects of the exemplary
embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

[0012] The following description is merely exemplary in
nature and is not intended to limit the present disclosure,
application, or uses thereof.

[0013] FIG. provides a block diagram of a system 10 for
facilitating a method to automate detection of a vehicle light
degradation or failure in accordance with an exemplary
embodiment. The system 10 includes a control module 12 in
communication with at least one light detecting sensor (14,
16) which include, but not limited to, a luminescence/light
sensor, a vehicle speed sensor, a photo sensor, a photo
resistor, a camera, and a transmission control module
(TCM). The various light detecting sensors and control
module(s) (14, 16) are used to determine the level of
environmental luminescence and an optimal time of the day
to perform the method to automate detection of a vehicle
light degradation or failure. For example, an optimal time
for conducting the method in accordance with an exemplary
embodiment would be when the vehicle is in a low light
environment such as outside before dawn, outside after
dusk, or when the vehicle is parked in a garage or some other
dimly light structure. Conversely, it may not be an optimal
time to perform the method outside on bright sunny days or
when the vehicle is travelling at high speeds and facing
oncoming traffic. Thus, the sensors and vehicle module(s)
(14, 16) are used to determine the optimal time for when the
method can be performed.

[0014] The system 10 also includes a light control module
18 in communication with the control module 12. It is
appreciated that the light control module 18 may be a
stand-alone module as shown or presented as a subsystem
integrated within the control module 12. The light control
module 18 is operative to command the vehicle lights 20 to
switch between various modes such as high beam mode, low
beam mode, day running mode, emergency mode, etc. . . . .
After receiving inputs signals from the sensors and vehicle
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module(s) (14, 16), the control module 12 determines if it is
an optimal time to perform the method. If so then the control
module 12 will generate a distinct pattern before sending a
command corresponding to the distinct pattern to the light
control module 18. The light control module 18 receives the
command from the control module 12 and causes at least one
of the vehicle lamps 20 to emit the distinct pattern 21.

[0015] The distinct pattern 21 is a pattern of combined
high beam, low beam, day running beam, dimmer beam light
signals, or other lighting functions in a distinct pattern. The
distinct pattern 21 is preferably directed toward an object or
target 22 that reflects the distinct pattern 21 back toward a
camera 24 mounted on the vehicle. The camera 24 is
operative to capture and extract features from camera
images of the distinct pattern 21 emitted by the at least one
vehicle light 20. Then the camera 24 delivers the camera
images back to the control module 12 for comparing the
features extracted from the camera images with features of
the commanded distinct pattern to determine degradation or
failure of the at least one vehicle light’s state of health. If it
is determined that degradation or failure has occurred then
the control module 12 will send an alert to the driver
information center 26 that the vehicle light(s) 20 needs
repair or replacement. Further, the control module 12 will
also store at least one at least one diagnostic trouble code or
other information that can be accessed by service personnel
during a service call. Additionally, the method in accordance
with the exemplary embodiment is operative to automati-
cally detect degradation or failure of the at least one vehicle
light before, during, or after vehicle operation. The method
is also operative to execute automatically on a predeter-
mined periodic basis for determining if degradation or
failure of a vehicle exterior light has occurred.

[0016] Referring now to FIG. 2, an illustration of a flow
diagram 50 for the method to automate detection of a vehicle
light failure or degradation in accordance with aspects of the
exemplary embodiment is provided. The method begins at
block 55 with checking the vehicle’s environment and the
vehicle’s mode to determine if the time for performing the
method is optimal. At least one light detecting sensor is used
to determine environmental luminescence and the TCM
would be used to determine the mode the vehicle is in, e.g.,
parked or being driven. At block 60, if it is determined that
it is a good time to perform the method then the moves to
block 65 where the control module 12 generates a distinct
pattern and sends a command to the light control module to
cause the at least one light to emit the distinct pattern. The
distinct pattern emitted by the at least one light will be
detected by the camera system disposed on the vehicle.

[0017] Next, at block 70, the method continues with
extracting features from the captured camera images of the
distinct pattern emitted from the at least one light for
comparing against the commanded distinct pattern. At block
75, the control module determines if degradation or failure
has occurred in the at least one light from differences
between the features extracted from the camera images and
the commanded distinct pattern. If it is determined that
degradation or failure has occurred then, at block 80, the
control module causes an alert to be sent to the driver via the
driver information center and also stores at least one diag-
nostic trouble code for retrieval during a service call.

[0018] The disclosed method provides a means to detect
the degradation or failure of exterior light hardware that can
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be applied before, during or after vehicle operation inde-
pendently of existing circuit diagnostics.

[0019] The description of the invention is merely exem-
plary in nature and variations that do not depart from the gist
of the invention are intended to be within the scope of the
invention. Such variations are not to be regarded as a
departure from the spirit and scope of the invention.

What is claimed is:

1. A method to automate detection of a vehicle light
degradation or failure comprising:

generating a distinct pattern to be executed by at least one

vehicle light;
sending a command corresponding to the distinct pattern
to a light control module operative to cause the at least
one vehicle light to emit the distinct pattern;

extracting features from camera images of the distinct
pattern emitted by the at least one vehicle light; and

comparing the features extracted from the camera images
against features from the commanded distinct pattern to
determine degradation or failure of the at least one
vehicle light’s state of health.

2. The method of claim 1 further comprises determining
if conditions for testing the state of health of the at least one
vehicle light are not optimal.

3. The method of claim 2 wherein determining further
comprises determining a level of environmental lumines-
cence.

4. The method of claim 3 further comprises using at least
one light detecting sensor for determining the level of
environmental luminescence.

5. The method of claim 4 wherein the at least one light
detecting sensor is a camera.

6. The method of claim 1 wherein generating further
comprises generating a pattern of combined high beam, low
beam, day running beam, and dimmer beam light signals in
the distinct pattern.

7. The method of claim 6 wherein generating further
comprises generating the distinct pattern that is detectable in
the camera images.

8. The method of claim 1 further comprises sending an
alert message to a vehicle operator when a determination of
degradation or failure of the at least one vehicle light’s state
of health is made.

9. The method of claim 1 further comprises storing at least
one diagnostic trouble code in vehicle memory when a
determination of degradation or failure of the at least one
vehicle light’s state of health is made.

10. The method of claim 1 operative to automatically
detect degradation or failure of the at least one vehicle light
before, during, or after vehicle operation.

11. The method of claim 10 operative to execute auto-
matically on a predetermined periodic basis.

12. A method to automate detection of a vehicle light
degradation or failure comprising:

determining if conditions for testing the state of health of

the at least one vehicle light are not optimal;
generating a distinct pattern to be executed by at least one
vehicle light;

sending a command corresponding to the distinct pattern

to a light control module operative to cause the at least

one vehicle light to emit the distinct pattern;
extracting features from camera images of the distinct

pattern emitted by the at least one vehicle light; and
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comparing the features extracted from the camera images
against features from the commanded distinct pattern to
determine degradation or failure of the at least one
vehicle light’s state of health.

13. The method of claim 12 wherein determining further
comprises determining a level of environmental lumines-
cence.

14. The method of claim 13 further comprises using at
least one light detecting sensor for determining the level of
environmental luminescence.

15. The method of claim 14 wherein the at least one light
detecting sensor is a camera.

16. The method of claim 12 wherein generating further
comprises generating a pattern of combined high beam, low
beam, day running beam, and dimmer beam light signals in
a distinct pattern.

17. The method of claim 16 wherein generating further
comprises generating the distinct pattern that is detectable in
the camera images.

18. The method of claim 12 further comprises sending an
alert message to a vehicle operator when a determination of
degradation or failure of the at least one vehicle light’s state
of health is made.

19. The method of claim 12 further comprises storing at
least one diagnostic trouble code in vehicle memory when a
determination of degradation or failure of the at least one
vehicle light’s state of health is made.

20. The method of claim 12 being configured to auto-
matically detect degradation or failure of the at least one
vehicle light before, during, or after vehicle operation.
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