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of a first channel control line of the lighting fixture to a
plurality of levels, setting a lighting control level of a second
channel control line of the lighting fixture to a plurality of
levels, sensing an amount of power dissipated by the lighting
fixture, comparing the sensed amount of power dissipated
for each of the plurality of levels, and determining a con-
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lighting control levels for the first channel and the second
channel.
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1
SELF-DETERMINING A CONFIGURATION
OF A LIGHT FIXTURE

FIELD OF THE EMBODIMENTS

The described embodiments relate generally to lighting.
More particularly, the described embodiments relate to self-
determining a configuration of a light fixture.

BACKGROUND

Lighting control can be used to automatically control
lighting under certain conditions, thereby conserving power.
However, lighting control, specifically advanced lighting
controls have not been widely adopted in the general com-
mercial market because the installation, setup related costs
and complexity have made these lighting systems prohibi-
tively expensive for most commercial customers. Addition-
ally, if these systems include intelligence, they are centrally
controlled.

A common type of lighting fixture contains one LED
(light emitting diode) channel which is controlled by a single
channel dimming control. The dimming control can be
analog, for instance a 0 to 10 v signal, or digital, for instance
DALI (digital addressable lighting interface) or other control
type. All the LEDs in the fixture are controlled by a single
driver at the same dimming level. Some fixtures now have
more than one LED channel or driver. Dual channels can be
used to control for instance two long linear units to extend
the size of the fixture, an indirect and direct light (up/down)
lights in the same fixture, or two different color temperature
LEDs. To control the fixture correctly, it must be known how
many channels are present, and if there are two, which LED
channel belongs to which control line.

It is desirable to have a lighting method, system and
apparatus for self-configuration and testing of a lighting
fixture that includes more than one channel.

SUMMARY

One embodiment includes a method of determining a
configuration of a lighting fixture. The method includes
setting, by a controller of the lighting fixture, a lighting
control level of a first channel control line of the lighting
fixture to a plurality of levels, wherein the first channel
control line is configured to control a light intensity emitted
from a first light when the first channel control line is
properly connected the first light, setting, by the controller of
the lighting fixture, a lighting control level of a second
channel control line of the lighting fixture to a plurality of
levels, wherein the second channel control line is configured
to control a light intensity emitted from a second light when
the second channel control line is properly connected the
second light, sensing an amount of power dissipated by the
lighting fixture, for each of the plurality of levels of the
lighting control level of the first channel control line and for
each of the plurality of levels of the lighting control level of
the second channel control line, comparing the sensed
amount of power dissipated for each of the plurality of
levels, and determining a configuration of the lighting fix-
ture based upon the comparing of the sensed amount of
power for each of the plurality of lighting control levels for
the first channel and the second channel.

Another embodiment includes lighting fixture. The light-
ing fixture includes a first channel control line configured to
control a light intensity emitted from a first light of the
lighting fixture when properly connected, a second channel
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configured to control a light intensity emitted from a second
light of the lighting fixture when properly connected, a
power meter configured to sense power dissipated by the
light fixture, and a controller. For an embodiment, the
controller is configured to set a lighting control level of the
first channel control line of the lighting fixture to a plurality
of levels, set a lighting control level of the second channel
control line of the lighting fixture to a plurality of levels,
receive from the power meter a sensed amount of power
dissipated by the lighting fixture, for each of the plurality of
levels of the lighting control level of the first channel control
line and for each of the plurality of levels of the lighting
control level of the second channel control line, compare the
sensed amount of power dissipated for each of the plurality
of levels, and determine a configuration of the lighting
fixture based upon the comparing of the sensed amount of
power for each of the plurality of lighting control levels for
the first channel control line and the second channel control
line.

Other aspects and advantages of the described embodi-
ments will become apparent from the following detailed
description, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the described embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows a light fixture that includes a control unit,
a power meter, and a single channel, according to an
embodiment.

FIG. 1B is a table that includes a series of tests for the
single channel system of FIG. 1A, according to an embodi-
ment.

FIG. 2A shows a light fixture that includes a control unit,
a power meter, and multiple channels, according to an
embodiment.

FIG. 2B is a table that includes a series of tests for the dual
channel system of FIG. 2A, according to an embodiment.

FIG. 3 is a flow chart that includes steps of a method of
controlling the light fixture of FIG. 1, according to an
embodiment.

FIG. 4A shows a light fixture that includes a control unit,
a power meter, an ambient light sensor, and multiple chan-
nels, according to an embodiment.

FIG. 4B is a table that includes dimming control of the
two channels, measured power, and sensed colors of light for
the light fixture of FIG. 4A, according to an embodiment.

FIG. 5 is a flow chart that includes steps of a method of
controlling the light fixture of FIG. 3, according to an
embodiment.

FIG. 6 shows another light fixture, according to an
embodiment.

FIGS. 7A and 7B show examples of proper and improper
wiring between the control unit and the drivers, according to
an embodiment.

FIG. 8 shows another light fixture, according to an
embodiment.

DETAILED DESCRIPTION

The described embodiments are embodied in apparatuses,
system and methods for automatically self-determining a
configuration of a light fixture. Further, at least some of the
described embodiments include automatic testing for correct
wiring of the light fixture at manufacturing or installation. At
least some embodiments include a common test for a wide
variety of different fixtures—so that changes are not
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required to existing manufacturing flow, and so that the same
software and/or firmware can be used without having to
know a detailed configuration of the light fixture.

FIG. 1A shows a light fixture 100 that includes a control
unit 110, a power meter 130, and a single channel, according
to an embodiment. The control unit 110 controls the gen-
eration of a channel 1 control line which controls a first
driver (Driverl) 142. The first driver 142 controls an inten-
sity of light emitted from a light 122. For an embodiment,
the light 122 is an LED (light emitting diode).

The power meter 110 senses power dissipated by the light
fixture 100. The various controls and operations of the light
fixture 100 cause the light fixture 100 to consume or
dissipate different levels of power. For example, if properly
connected, setting the signal level of the first driver control
line to different levels causes different levels of dissipated
power by the light fixture.

FIG. 1B is a table that includes a series of tests for the
single channel system of FIG. 1A, according to an embodi-
ment. For an embodiment, a test (test 1 of table 1) for a
single channel fixture includes providing a sequence of
dimming levels, power relay settings, and measuring power
at each level. According to an embodiment, a first test
verifies the power wiring between the control unit 110 and
the Driver 142. An AC power test is realized, for example,
by closing or opening a relay 622 of FIG. 6 as will be
described later. The relay 622 either provides power (closed)
to the driver 142, or provides for no power (open) to the
driver 142. The power meter 130 may sense a level of power
dissipation of the light fixture 100 of E.

For an embodiment, a second test (Test 2 from table 1)
includes controlling the light fixture 100 with the brightest
dimming control (100%, wherein 100% indicates 100% of
the maximum brightness setting). If the power measured, A,
is above some reasonable minimum detectable level, this
shows there is a load correctly connected to the driver 143.
In a typical system, power measured with no load would
indicate a very low value (the power consumption of the
sensor alone), whereas even the smallest LED unit at full
dimming level will read a much higher level of power
consumption.

The third test (Test 3 of table 1) includes reducing the
dimming control, for example, to 20%, wherein 20% indi-
cates 20% of the maximum brightness setting. The power
measured at this point, B, is expected to be lower than A.
Even with rough calibration of the dimming, and to allow for
different drivers, if B is lower than 90% of A, there is strong
evidence that the dimming is functional to lower the bright-
ness of the light.

A fourth test (test 4 of table 1) includes driving the light
fixture at the minimum dimming control value (0%). The
light 122 should be visibly confirmed by an operator or
installer to be at the minimum brightness. The power meter
130 may sense a level of power dissipation of the light
fixture 100 of C.

A fifth test (test 5 of table 1) includes driving the fixtures
at 100% dimming control to verify full brightness of the
fixture. The power meter 130 may sense a level of power
dissipation of the light fixture 100 of D. The last two tests (4
and 5) are used to identify that the LED unit is functional.

An ambient light sensor could optionally be used in tests
4 and 5. Ambient light sensed will be a combination of the
light from the fixture and other light in the area, for instance
from a window or other fixtures. If these conditions can be
controlled, for instance in a manufacturing facility, the
ambient sensor can be used instead of the visible test to fully
automate the tests.
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FIG. 2A shows a light fixture 100 that includes the control
unit 110, the power meter 130, and multiple channels
(Channel 1, Channel 2), according to an embodiment. This
embodiment further includes a channel 2 control line which
controls a second driver (Driver2) 144 which controls the
intensity of light emitted from a second light 124. For an
embodiment, the light 124 is an LED (light emitting diode).

For an embodiment, the light fixture 100 is operative to
self-determine the configuration the light fixture. That is, the
light fixture 100 may be configured as a single channel
fixture as shown in FIG. 1A, or the light fixture 100 may be
configured as a dual channel fixture as shown in FIG. 2A.
For an embodiment, the configuration can be determined by
the control unit varying control of the channel 1 control line
and the channel 2 control line, and monitoring the power
dissipated by the light fixture while varying control of the
channel 1 control line and the channel 2 control line.

It is to be realized that while the describe embodiments
only include one or two channels, the described embodi-
ments can be extended to any number of channel drivers

When the control unit is determining whether it controls
a single or dual channel fixture, the complexity of the test of
the configuration is greater. For an embodiment, a test for a
dual channel light fixture includes providing a sequence of
dimming levels, power relay settings, and measuring power
at each level.

FIG. 2B is a table that includes a series of tests for the dual
channel system of FIG. 2A, according to an embodiment. A
first test (test 1 table 2) verifies the power wiring between the
control unit 110 and the Drivers 142, 144. The AC Power
Relay (as depicted by the relay 622 in FIG. 6) is turned off
(dimming controls not applicable in this state). In this state,
the only power used is what is drawn by the sensor and
control unit, which is minimal, but not zero. If the sensed
power dissipation is zero, this indicates a power wiring error
(the control unit 110 is bypassed or mis-wired), or the
control unit is defective. The power meter 130 may sense a
level of power dissipation of the light fixture 100 of E.

An embodiment includes first identifying the number of
channels of the light fixture. For at least some embodiments,
this includes a two-step test. A first step (test 2 of table 2) of
the two-step test includes verifying a minimum load on the
channel 1 control line. The dimming control of channel 1 is
set to 100% and the dimming control of channel 2 is set to
0%. The power measured in this configuration is A. If the
power measured, A, is above some reasonable minimum
detectable level (second threshold), this shows there is a load
correctly connected to the driver 142. In a typical system,
power measured with no load would indicate a very low
value (the power consumption of the sensor alone), whereas
a even the smallest LED unit at full dimming level will read
a higher power consumption.

The second test (test 3 table 2) controls the two channels
(the channel 1 control line and the channel 2 control line) at
equal 50% levels. Typically for a two channel configuration
the power measured, B, is approximately the same as A,
whereas a single channel configuration reads B much less
than A. For an embodiment, for the one channel configura-
tion, the testing includes a return to step 2 of the table of
FIG. 1B.

For a detected dual channel configuration, the test con-
tinues with tests 4 and 5 of the table of FIG. 2B to verify
dimming capability on both channels. Test 4 includes setting
channel 1 to 100% and channel 2 to 100%, and the power
meter measuring a power level of C. Test 5 includes setting
channel 2 to 0% and channel 2 to 100%, and the power meter
measuring a power level of D.
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If correctly connected, then A+D should be approximately
equal to C. Again to allow for different configurations and
drivers, a conservative test such as C*0.2<A+D<C*0.8 may
be used. D should also be much less than C, and the test can
include determining that D<2/3 C. The combination of these
tests can be used to confirm the connections and drivers on
each channel.

FIG. 3 is a flow chart that includes steps of a method of
controlling the light fixture of FIG. 1B, according to an
embodiment. A first step 310 includes setting, by a controller
of the lighting fixture, a lighting control level of a first
channel control line of the lighting fixture to a plurality of
levels, wherein the first channel control line is configured to
control a light intensity emitted from a first light when the
first channel control line is properly connected the first light.
A second step 320 includes setting, by the controller of the
lighting fixture, a lighting control level of a second channel
control line of the lighting fixture to a plurality of levels,
wherein the second channel control line is configured to
control a light intensity emitted from a second light when the
second channel control line is properly connected the second
light. A third step 330 includes sensing an amount of power
dissipated by the lighting fixture, for each of the plurality of
levels of the lighting control level of the first channel control
line and for each of the plurality of levels of the lighting
control level of the second channel control line. A fourth step
340 includes comparing the sensed amount of power dissi-
pated for each of the plurality of levels. A fifth step 350
includes determining a configuration of the lighting fixture
based upon the comparing of the sensed amount of power for
each of the plurality of lighting control levels for the first
channel and the second channel. For an embodiment, deter-
mining the configuration of a lighting fixtures includes
determining if the fixture is connect to one or more driver
loads For an embodiment the steps of FIG. 3 are performed
after verification of the power wiring. If power wiring error
was present the power measurements would not be indica-
tive of the correct fixture state.

For an embodiment, the first channel control line is
configured to control the light intensity emitted from the first
light comprise the first channel control line being connected
to a first driver, and wherein the second channel control line
is configured to control the light intensity emitted from the
second light comprise the second channel control line being
connected to a second driver.

For an embodiment, setting the lighting control level of
the first channel control line of the lighting fixture to the
plurality of levels and setting the lighting control level of the
second channel comprises at least setting the lighting control
of the first channel control line to approximately 100% and
the lighting control of the second channel control line to
approximately 0%, and further comprising sensing a first
sensed power level of the fixture, and confirming that the
first sensed power level is greater than a first predetermined
threshold. For an embodiment these steps are an implemen-
tation of test 2 of the table of FIG. 2B.

For an embodiment, setting the lighting control level of
the first channel control line control line of the lighting
fixture to the plurality of levels and setting the lighting
control level of the second channel control line comprises at
least setting the lighting control of the first channel to
approximately 50% and the lighting control of the second
channel control line to approximately 50%, and further
comprising sensing a second sensed power level of the
fixture, and determining that the lighting fixture is a single
channel lighting fixture if the second sense power level is
less than a predetermined ratio (for an embodiment, the
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predetermine ratio is 2/3) of the first sensed power level, and
determining the lighting fixture is a duel channel lighting
fixture if the second sensed power level is more than
predetermined ratio (as stated, for an embodiment, the
predetermine ratio is 2/3) of the first sensed power level. For
an embodiment these steps are an implementation of test 3
of the table of FIG. 2B.

For an embodiment, setting the lighting control level of
the first channel control line of the lighting fixture to the
plurality of levels and setting the lighting control level of the
second channel control line comprises at least setting the
lighting control of the first channel control line to approxi-
mately 100% and the lighting control of the second channel
control line to approximately 100%, and further comprising
sensing a third sensed power level of the fixture, and
determining that the first channel control line and the second
channel control line are properly connected and drivers are
operable if the third sensed power level is greater than the
first sensed power level and the second sensed power level.
A visual test that each light is at maximum brightness level
confirms that the fixture is properly operating. For an
embodiment these steps are an implementation of test 4 of
the table of FIG. 2B.

For an embodiment, setting the lighting control level of
the first channel control line of the lighting fixture to the
plurality of levels and setting the lighting control level of the
second channel control line comprises at least setting the
lighting control of the first channel control line to approxi-
mately 0% and the lighting control of the second channel
control line to approximately 100%, and further comprising
sensing a third sensed power level of the fixture, and
determining that the first channel control line and the second
channel control line are properly connected and drivers are
operable if a second predetermined ratio (for an embodi-
ment, the second predetermine ratio is 0.2) of the third
sensed power level is less than a sum of the first sensed
power level and the second sensed power level, and the sum
of the first sensed power level and the second sensed power
level is less than a third predetermine ratio (for an embodi-
ment, the third predetermine ratio is 0.8) of the third sensed
power level, and the fourth sensed power level is less than
a fourth predetermine ratio (for an embodiment, the fourth
predetermine ratio is 2/3) of the third sensed power level.
For an embodiment this test confirms that both dimming
channels and corresponding drivers and lights are opera-
tional. For an embodiment these steps are an implementation
of test 5 of the table of FIG. 2B.

FIG. 4A shows a light fixture that includes a control unit
110, a power meter 130, an ambient light sensor 140, and
multiple channels (Channel 1 control line, Channel 2 control
line, Driverl 142, Driver2 144), according to an embodi-
ment. As shown, the ambient light sensor 140 is configured
to receive light from the light 122 controlled by the Channel
1 control line and the light 124 controlled by the Channel 2
control line.

FIG. 4B is a table that includes dimming control of the
two channels, measured power, and sensed colors of light for
the light fixture of FIG. 4A, according to an embodiment. A
first test includes setting the first channel to 100% and the
second channel to 0%. The second test includes setting the
first channel to 0% and the second channel to 100%. The
power meter 130 sensed power levels of A and D for the two
tests. The previously described power tests cannot determine
if the two channels represent a tunable white configuration
with different LED colors on each channel. For at least some
embodiments, tunable white configurations use one cool
white LED, for instance 6000 CCT (correlated color tem-
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perature) and one warm white LED, for instance 2700 CCT.
The total output of the fixture is blended using a diffuser to
reach any combination of the two CCT colors. Use of an
RGB ambient sensor on the fixture can confirm, using test 1
and 2 of the table of FIG. 4B whether there is a significant
difference of red/blue. At least some embodiments include
confirmation or automatic configuration of which channel is
connected to the warm LED and which channel is connected
to the cool LED. Warm CCT colors have a higher red and
lower blue wavelengths compared to cool CCT colors.

Again referring to the table of FIG. 4B, RA is a sensed
level of red light, BA is a sensed level of blue light, and GA
is a sensed level of green light for test 1; RD is a sensed level
of red light, BD is a sensed level of blue light, and GD is a
sensed level of green light for test 2. For an embodiment, if
(RA/BA)<<(RD/BD) then channel 1 is cool and channel 2
is warm. For an embodiment, if (RA/BA)>>(RD/BD)
—channel 2 is cool and channel 1 is warm. Otherwise, if the
ratios are similar in test 1 and 2, the light fixture is not a
tunable white fixture.

At least some embodiments include some control over the
ambient environment of the fixture is required. For instance,
if the ambient light not from the fixture (either channel 1 or
2) is extremely bright, there may not be a detectable differ-
ence measured when the fixture is configured on full bright-
ness on either channel. The total ambient light measurement
in either case 1 or 2, must be confirmed to be higher in
magnitude than the total ambient light measurement with the
fixture power off.

FIG. 5 is a flow chart that includes steps of a method of
controlling the light fixture of FIG. 4A, according to an
embodiment. A first step 510 includes sensing, by an ambi-
ent light sensor, levels of received light for different ranges
of wavelengths. A second step 520 includes identifying at
least one of the first channel and the second channel as a
particular color based on the sensed levels of received light
for different ranges of wavelengths.

For at least some embodiments, the sensing, by the
ambient light sensor, is performed after determining the light
fixture is in a controlled environment. For example, per-
forming the sensing while the light fixture is in the dark
allows for more accurate sensing of the ambient light of the
lights 122, 124 because when the light fixture is in the dark
other sources of ambient light are minimized. Accordingly,
an embodiment includes timing the sensing of ambient light
to occur at a time in which other sources of ambient light
around the light fixture are controlled, such as, at night.

An embodiment includes identifying at least one of the
first channel and the second channel as a warm light based
on the sensed levels of received light for different ranges of
wavelengths. For an embodiment, identifying at least one of
the first channel and the second channel as a warm light
comprises determining a ratio of sensed red light to sensed
blue light.

An embodiment includes identifying at least one of the
first channel and the second channel as a cool light based on
the sensed levels of received light for different ranges of
wavelengths. For an embodiment, identifying at least one of
the first channel and the second channel as a cool light
comprises determining a ratio of sensed red light to sensed
blue light.

FIG. 6 shows another light fixture, according to an
embodiment. This embodiment includes the previously
described relay 622. The relay 622 receives AC power and,
as previously described, the relay 622 either provides power
(closed) to the drivers 142, 144, or provides for no power
(open) to the drivers 142, 144. As shown, for an embodi-
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ment, the relay 622 is included within the control unit 630.
As previously described, if properly connected, the control
unit 622 controls the light intensity of the lights 122, 144
through the channel control lines (Channel 1 Control Line,
Channel 2 Control Line) through the drivers (Driverl 142,
Driver2, 144).

For an embodiment, the relay 622 is turned off (dimming
controls not applicable in this state). In this state, the only
power used is what is drawn by the sensor and CU, which
is minimal, but not zero. If the sensed power dissipation is
zero, this indicates a power wiring error (the CU power
meter 130 is bypassed or mis-wired, or the CU 630 is
defective).

For an embodiment, the control unit 630 provides power
to a sensor unit 640, and the sensor unit 640 provides at least
some digital control of the control unit 630. Further, for at
least some embodiments, the sensor unit 640 includes a
wireless interface (including antenna 650) that provides a
communication channel for the light fixture, thereby con-
necting the light fixture to other fixtures or a central con-
troller. As shown, the dimming control decisions and pro-
cessing can be shared between the control unit 630 and the
sensor unit 640

FIGS. 7A and 7B show examples of proper and improper
wiring between the control unit and the drivers, according to
an embodiment. FIG. 7A shows the wiring in which the
dimming control line (CH1 DIM+) is properly connected to
the Driverl 142, and the dimming control line (CH2 DIM+)
is properly connected to the Driver2 144. Further, the
common voltage line (COMMON DIM-) is properly con-
nected to the Driver]l 142 and the Driver2 144.

FIG. 7B shows a potential problem with the connection in
which the dimming control line (CH2 DIM+) and the
common voltage line (COMMON DIM-) are inadvertently
reversed.

FIG. 8 shows another light fixture 800, according to an
embodiment. More specifically, Control Unit 820 is con-
nected to a LEDs 840, and provides a dimming control and
power for controlling the intensity of light emitted from the
LEDs 840. Note that the drivers are not depicted in this
embodiment. Additionally, a sensor unit 802 is connected to
the Control Unit 820. The control unit 820 can be located
within a high-voltage manager 804 that receives power
which is distributed to the control unit 820 and a smart
sensor system 802.

For an embodiment, the Control Unit 820 (of the high-
voltage manager 804) provides power to the smart sensor
system 802, which includes smart sensor CPU 835, and the
smart sensor CPU 835 provides control signals to the
Control Unit 820. This embodiment further includes a
communications link being established between the smart
sensor system 802 and a network or other devices. Rather
than being connected to the network, the sensor unit smart
sensor system 802 includes a communication interface 850
that can connect to other sensor units and Control Units,
allowing for decentralized control of a plurality of light
fixtures. For a specific embodiment, the sensor unit 802
includes at least one antenna and is wirelessly linked
(through, for example, BLUETOOTH® or ZIGBEE®) to
the network, or other devices.

For an embodiment, the conductor providing power from
the high-voltage manager 804 to the smart sensor system
802, and the conductor(s) providing control signal(s) from
the smart sensor system 802 to the high-voltage manager
804 are located in a common cable. For an embodiment, the
voltage providing to power the smart sensor system 802 is,
for example, a low-power DC voltage. Being a low voltage,
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the smart sensor system 802 can be connected, and re-
connected to the high-voltage manager 804 by a lay-person
(that is, a skilled, high-cost technician is not required for
deploying the LED lighting system). That is, the voltage
supply is low enough that, for example, replacement of the
sensor unit is safe enough that an electrician is not required
to make the replacement.
For an embodiment, the smart sensor system 802 is
attached to a ceiling proximate to the high-voltage manager
804. The cable allows for easy installation. Exemplary
cables include a cable with a RJ-45, RJ-50 like connector at
either end. Flat cables can be desirable because that can
easily slip easily between a guide-rail and a ceiling tile of a
typical industrial ceiling, without requiring a hole in a
ceiling tile.
Embodiments include all of the LED processing based on
the sensed signals and any network input occurring all or
partially within the sensor system 802. Other embodiments
include varying amount of the driver control processing
occurring within the Control Unit 820 of the high-voltage
manager 804. The dimming control decisions can be dis-
tributed between the Control Unit 820 and the sensor unit
CPU 835.
An existing light fixture can be upgraded as shown
without having to modify or update existing electrical wiring
and switches. This is very desirable because the upgrade is
easy, fast and inexpensive to implement. Once upgraded,
many light fixtures can be managed with decentralized
control. Decentralized control is desirable over centralized
control because there is not a single point of failure. A
purchaser of the retrofit kits can upgrade existing light
fixtures over time.
The smart sensor system 802 includes sensors 830 (light
or ambient light sensor 841, motion sensor 842, temperature
sensor 843, camera 844, and/or air quality sensor 845) that
sense conditions that are used for controlling the intensity of
light emitted from the LEDs 840. Such sensed signals
include at least one of motion, light, temperature, images,
etc. It is to be understood that this is not an exhaustive list
of possible sensed conditions.
Although specific embodiments have been described and
illustrated, the described embodiments are not to be limited
to the specific forms or arrangements of parts so described
and illustrated. The embodiments are limited only by the
appended claims.
What is claimed:
1. A method of determining a configuration of a lighting
fixture, comprising:
setting, by a controller of the lighting fixture, a lighting
control level of a first channel control line of the
lighting fixture to a plurality of levels, wherein the first
channel control line is configured to control a light
intensity emitted from a first light when the first chan-
nel control line is properly connected the first light, and
wherein the second channel control line is connected to
a second driver;

setting, by the controller of the lighting fixture, a lighting
control level of a second channel control line of the
lighting fixture to a plurality of levels, wherein the
second channel control line is configured to control a
light intensity emitted from a second light when the
second channel control line is properly connected the
second light, and wherein the first channel control line
is connected to a first driver;

sensing an amount of power dissipated by the lighting

fixture, for each of the plurality of levels of the lighting
control level of the first channel control line and for
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each of the plurality of levels of the lighting control
level of the second channel control line;
comparing to one another the sensed amount of power
dissipated for each of the plurality of levels;

determining a configuration of the lighting fixture based
upon the comparing of the sensed amount of power for
each of the plurality of lighting control levels for the
first channel and the second channel,

controlling opening and closing of a relay within the

controller, wherein the relay is operative electrically
connect electrical power to the first driver and the
second driver;
sensing an amount of power dissipated by the lighting
fixture when the relay is open and closed; and

determining whether the controller electrically connected
properly based on a comparison of the sensed amount
of power dissipated by the lighting fixture when the
relay is open and closed.

2. The method of claim 1, wherein setting the lighting
control level of the first channel control line of the lighting
fixture to the plurality of levels and setting the lighting
control level of the second channel comprises at least setting
the lighting control of the first channel control line to
approximately 100% and the lighting control of the second
channel control line to approximately 0%, and further com-
prising sensing a first sensed power level of the fixture, and
confirming that the first sensed power level is greater than a
first predetermined threshold.

3. The method of claim 2, wherein setting the lighting
control level of the first channel control line control line of
the lighting fixture to the plurality of levels and setting the
lighting control level of the second channel control line
comprises at least setting the lighting control of the first
channel to approximately 50% and the lighting control of the
second channel control line to approximately 50%, and
further comprising sensing a second sensed power level of
the fixture, and determining that the lighting fixture is a
single channel lighting fixture if the second sense power
level is less than a predetermined ratio of the first sensed
power lever, and determining the lighting fixture is a duel
channel lighting fixture if the second sensed power level is
greater than the predetermined ratio of the first sensed power
level.

4. The method of claim 3, wherein setting the lighting
control level of the first channel control line of the lighting
fixture to the plurality of levels and setting the lighting
control level of the second channel control line comprises at
least setting the lighting control of the first channel control
line to approximately 100% and the lighting control of the
second channel control line to approximately 100%, and
further comprising sensing a third sensed power level of the
fixture, and determining that the first channel control line
and the second channel control line are properly connected
if the third sensed power level is greater than the first sensed
power level and the second sensed power level.

5. The method of claim 4, wherein setting the lighting
control level of the first channel control line of the lighting
fixture to the plurality of levels and setting the lighting
control level of the second channel control line comprises at
least setting the lighting control of the first channel control
line to approximately 0% and the lighting control of the
second channel control line to approximately 100%, and
further comprising sensing a third sensed power level of the
fixture, and determining that the first channel control line
and the second channel control line are properly connected
if a second predetermine ratio of the third sensed power level
is less than a sum of the first sensed power level and the
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second sensed power level, and the sum of the first sensed
power level and the second sensed power level is less than
a third predetermine ratio of the third sensed power level,
and the fourth sensed power level is less than a fourth
predetermine ration of the third sensed power level.

6. The method of claim 1, further comprising:

measuring an intensity of light emitted from the first light
and the second light for each of the plurality of levels
of the lighting control level of the first channel control
line and for each of the plurality of levels of the lighting
control level of the second channel control line;

comparing the measuring the intensity of light for each of
the plurality of levels; and

further determining the configuration of the lighting fix-
ture based upon the measuring of the intensity of light
for each of the plurality of levels for the first channel
control line and the second channel control line.

7. The method of claim 1, further comprising:

sensing, by an ambient light sensor, levels of received
light for different ranges of wavelengths.

8. The method of claim 7, wherein the sensing, by the
ambient light sensor, is performed after determining the light
fixture is in a controlled environment.

9. The method of claim 7, identifying at least one of the
first channel and the second channel as a particular color
based on the sensed levels of received light for different
ranges of wavelengths.

10. The method of claim 9, identifying at least one of the
first channel and the second channel as a warm light based
on the sensed levels of received light for different ranges of
wavelengths.

11. The method of claim 10, wherein identifying at least
one of the first channel and the second channel as a warm
light comprises determining a ratio of sensed red light to
sensed blue light.

12. The method of claim 9, identifying at least one of the
first channel and the second channel as a cool light based on
the sensed levels of received light for different ranges of
wavelengths.

13. The method of claim 12, wherein identifying at least
one of the first channel and the second channel as a cool light
comprises determining a ratio of sensed red light to sensed
blue light.

14. A lighting fixture, comprising:

a first channel control line configured to control a light
intensity emitted from a first light of the lighting fixture
when properly connected, wherein the first channel
control line is connected to a first driver;

a second channel configured to control a light intensity
emitted from a second light of the lighting fixture when
properly connected, wherein the second channel con-
trol line being is connected to a second driver;
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a power meter configured to sense power dissipated by the
light fixture;
a controller including a relay, wherein the relay is con-
figured to electrically connect electrical power to the
first driver and the second driver, the controller con-
figured to:
set a lighting control level of the first channel control
line of the lighting fixture to a plurality of levels;

set a lighting control level of the second channel
control line of the lighting fixture to a plurality of
levels;

receive from the power meter a sensed amount of
power dissipated by the lighting fixture, for each of
the plurality of levels of the lighting control level of
the first channel control line and for each of the
plurality of levels of the lighting control level of the
second channel control line;

compare to one another the sensed amount of power
dissipated for each of the plurality of levels;

determine a configuration of the lighting fixture based
upon the comparing of the sensed amount of power
for each of the plurality of lighting control levels for
the first channel control line and the second channel
control line;

control opening and closing of the relay, wherein the
relay is operative electrically connect electrical
power to the first driver and the second driver;

receive a sensed an amount of power dissipated by the
lighting fixture when the relay is open and closed
from the power meter; and

determine whether the controller electrically connected
properly based on a comparison of the sensed
amount of power dissipated by the lighting fixture
when the relay is open and closed.
15. The light fixture of claim 14, further comprising:
an ambient light sensor configured to measure an intensity
of light emitted from the first light and the second light
for each of the plurality of levels of the lighting control
level of the first channel control line and for each of the
plurality of levels of the lighting control level of the
second channel control line;
wherein the controller is operative to:
compare the measuring the intensity of light for each of
the plurality of levels; and

determine the configuration of the lighting fixture based
upon the measuring of the intensity of light for each
of the plurality of levels for the first channel control
line and the second channel control line.

16. The light fixture of claim 14, further comprising:

an ambient light sensor operative to sense levels of
received light for different ranges of wavelengths.
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