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SYSTEMS AND METHODS FOR
PROGRAMMING ILLUMINATION DEVICES

CROSS REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Application Ser. No. 60/270,441,
filed Feb. 21, 2001, entitled “Programming Device for
Illumination Devices.”

This application also claims the benefit under 35 U.S.C.
§120 as a continuation-in-part (CIP) of U.S. Non-provi-
sional application Serial No. 09/924,119, filed Aug. 7, 2001
now abandoned, entitled “Automatic Configuration Systems
and Methods for Lighting and Other Applications.”

This application also claims the benefit under 35 U.S.C.
§120 of U.S. Provisional Application Ser. No. 60/223,491,
filed Aug. 7, 2000, entitled “Automatic Configuration Sys-
tems and Methods for Lighting and Other Applications,” as
the above-identified Non-provisional application Ser. No.
09/924,119 is similarly entitled to the benefit of U.S. Pro-
visional Application Ser. No. 60/223,491.

Each of the foregoing applications is hereby incorporated
herein by reference.

FIELD OF THE INVENTION

The present invention relates generally to systems and
methods for programming illumination systems. More par-
ticularly, various embodiments of the present invention
relate to systems and methods for programming one or more
addresses for addressable lighting systems.

DESCRIPTION OF RELATED ART

With the advent of digital lighting technologies, it is
becoming increasingly popular to create lighting systems of
light-emitting diode (LED) based lighting devices, as
described for example in U.S. Pat. No. 6,016,038, U.S. Pat.
No. 6,150,774 and U.S. Pat. No. 6,166,496, each of which
is incorporated herein by reference. Numerous lighting
effects can be created with such systems, and one or more
LED based lighting devices can be interconnected and
coordinated, through a network for example, to execute the
lighting effects (e.g., to create a rainbow chase down a
hallway or corridor).

In one example of a lighting system, a data stream
containing packets of information is communicated to mul-
tiple lighting devices. At least some of the multiple lighting
devices may receive all of the packets of information, but a
given lighting device receiving the packets may only
respond to those packets that are addressed particularly to it.
Once an appropriately addressed packet of information is
received, the lighting device may read and execute the
commands. This arrangement typically requires that at least
some of the lighting devices have at least one address, and
that these addresses need to be unique with respect to other
lighting devices of the system.

In some conventional systems similar to the lighting
system described above, addresses for lighting devices typi-
cally are specified or assigned by setting switches on each of
the lighting devices during installation. This procedure of
settings switches tends to be time consuming and error
prone.

Lighting systems for theatres, entertainment, retail and
architectural venues such as casinos, theme parks, stores,
malls, etc., generally require elaborate lighting instrumen-
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tation and, in addition, some type of network infrastructure
to control the lights. One significant task of a lighting system
designer generally includes configuration of the system once
all of the lighting devices are in place. In some conventional
systems, this configuration process involves going to each
instrument or lighting fixture and specifying or assigning the
network address of each unit, through the use of switches or
dials for example, and then determining the setup and
corresponding element on a lighting board or computer. Two
people usually accomplish this and, depending on the dis-
tance, use walkie-talkies and enter into a lot of back and
forth discussion during the process. With sufficient planning
and coordination this address selection and setting can be
done a priori but still requires substantial time and effort

This task can take many hours depending on the locations.
For example, a new amusement park ride may use hundreds
of lighting fixtures, each of which is controlled over a
network and are neither line-of-sight to each other or to any
single point. Each one must be identified and a correspon-
dence made between the light and its setting on the lighting
control board. Mix-ups and confusion are common during
this process.

As discussed above, conventional networked lighting
devices have their addresses set through a series of physical
switches such as dials, dipswitches or buttons. Typically,
these devices have to be individually set to particular
addresses and this process can be cumbersome.

SUMMARY OF THE INVENTION

In various embodiments, methods and systems are pro-
vided for multicolored illumination and, more particularly,
for programming illumination devices in lighting systems.

For example, one embodiment of the invention is directed
to a method for assigning at least one address in a lighting
system. The method of this embodiment comprises steps of
selecting the at least one address via a user interface of a
programming device, communicating the selected at least
one address from the programming device to the lighting
system, and storing the at least one selected address in
memory in the lighting system.

Another embodiment of the invention is directed to a
method for selecting an address in a system including a
lighting system and a programming device. The program-
ming device comprises a processor, a user interface associ-
ated with the processor adapted to receive user input, and a
communication port associated with the processor and
adapted to communicate with the lighting system. The
method comprises steps of selecting an address on the
programming device using the user interface, and commu-
nicating the selected address from the programming device
through the communication port.

Another embodiment of the invention is directed to a
method for setting at least one address of a lighting system.
The lighting system comprises memory, a processor asso-
ciated with the memory, and a communication port associ-
ated with the processor adapted to communicate with a
remote programming device. The method comprises steps of
receiving via the communication port at least one address
from the remote programming device, and storing the
received at least one address in the memory.

Another embodiment of the invention is directed to a
system. The system comprises a lighting system including
memory and a processor associated with the memory, a
programming device comprising a second processor, and a
user interface associated with the second processor and
adapted to receive user input to select an address. The
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programming device is adapted to communicate the selected
address to the lighting system. The lighting system is
adapted to receive the address and store the address in the
memory.

Another embodiment of the invention is directed to a
programming device comprising a processor and a user
interface associated with the processor and adapted to
receive user input to select an address. The programming
device is adapted to communicate the selected address from
the programming device to a remote lighting system.

Another embodiment of the invention is directed to a
lighting system, comprising memory and a processor asso-
ciated with the memory; wherein the lighting system is
adapted to receive an address from a remote programming
device and to store the received address in the memory.

Another embodiment of the invention is directed to a
method for selecting a mode of a lighting system. The
method comprises a step of providing a lighting system
wherein the lighting system comprises memory, a processor
associated with the memory, and a communication port
associated with the processor adapted to communicate with
a programming device, wherein at least two lighting modes
are stored in the memory. The method also comprises a step
of providing a programming device wherein the program-
ming device comprises a second processor, a user interface
adapted to receive user input and communicate with the
second processor, and a second communication port asso-
ciated with the second processor adapted to communicate
with the lighting system. The method further comprises
steps of reading the at least two modes from the memory
using the programming device, and having a user select at
least one mode from the at least two modes using the user
interface.

Another embodiment of the invention is directed to a
method, in a system including a lighting system and a
programming device, for selecting at least one lighting mode
of the lighting system. The lighting system comprises
memory, a processor associated with the memory, and a
communication port associated with the processor adapted
to communicate with the programming device, wherein at
least two lighting modes are stored in the memory. The
programming device comprises a second processor, a user
interface adapted to receive user input and communicate
with the second processor, a second memory and a second
communication port associated with the second processor
adapted to communicate with the lighting system. The
method comprises steps of selecting a mode indicator on the
programming device using the user interface, and commu-
nicating the selected mode indicator from the programming
device to the lighting system.

Another embodiment of the invention is directed to a
method, in a system including a lighting system and a
programming device, for downloading at least one mode to
the lighting system. The lighting system comprises memory,
a processor associated with the memory, and a communi-
cation port associated with the processor adapted to com-
municate with the programming device. The programming
device comprises a second processor, a user interface
adapted to receive user input and communicate with the
second processor, a second memory and a second commu-
nication port associated with the second processor adapted
to communicate with the lighting system, wherein at least
one mode is stored in the second memory. The method
comprises steps of communicating the at least one mode
from the programming device to the lighting system, and
storing the at least one mode in the memory of the lighting
system.
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4
BRIEF DESCRIPTION OF THE FIGURES

The following figures depict certain illustrative embodi-
ments of the invention in which like reference numerals
refer to like elements. These depicted embodiments are to be
understood as illustrative of the invention and not as limiting
in any way.

FIG. 1 is a lighting system according to one embodiment
of the present invention;

FIG. 2 illustrates a process flow diagram for programming
a lighting device according to one embodiment of the
present invention; and

FIG. 3 illustrates a programming device and a lighting
system according to one embodiment of the present inven-
tion.

DETAILED DESCRIPTION

The description below pertains to several illustrative
embodiments of the invention. Although many variations of
the invention may be envisioned by one skilled in the art,
such variations and improvements are intended to fall within
the compass of this disclosure. Thus, the scope of the
invention is not to be limited in any way by the disclosure
below.

A device according to one embodiment of the present
invention may be used to set (e.g., specify, assign) the
address of an illumination device. For example, many light-
ing installations have hundreds of LED based lighting
devices and these lighting devices may be connected
through a network. Lighting control information may be sent
over the network and each of the lighting devices may be
waiting for addressed instructions. The data may be in the
form of a data stream where lighting control information is
communicated to all of the lighting devices. The data stream
may be broken up into packets where each packet includes
an address. Another example of data format is when the
position of the data within the data stream indicates its
address (e.g. DMX protocol). When a lighting device
receives a data packet that is addressed to it the lighting
device may read and execute the instructions. This technique
is taught in U.S. Pat. No. 6,016,038.

According to one embodiment of the invention, Appli-
cants have recognized and appreciated that, rather than
setting dip switches on every lighting device, it would be
much easier and faster to attach a lighting device to a
programming device and load an address into the lighting
device from the programming device. This may take the
form of generating an address at the programming device,
and then sending the address to the lighting device.

LED based lighting systems may be preprogrammed with
several lighting routines for use in a non-networked mode.
For example, the switches on the lighting device may be set
such that the lighting device produces a solid color, a
program that slowly changes the color of the illumination
throughout the visible spectrum over a few minutes, or a
program designed to change the illumination characteristics
quickly or even strobe the light. Generally, the switches used
to set the address of the lighting system may also be used to
set the system into a preprogrammed non-networked light-
ing control mode. Each lighting control programs may also
have adjustable parameters that are adjusted by switch
settings.

According to one embodiment of the present invention,
one or more of these functions can also be set using a
programming device according to the principles of the
invention. For example, a user interface may be provided in
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the programming device to allow the selection of a program
in the lighting system, adjust a parameter of a program in the
lighting system, set a new program in the lighting system, or
make another setting in the lighting system. By communi-
cating to the lighting system through a programming device
according to the principles of the invention, a program could
be selected and an adjustable parameter could be set. The
lighting device can then execute the program without the
need of setting switches.

Applicants also have appreciated and recognized that
another problem with setting switches for such a program
selection is that the switches do not provide an intuitive user
interface. The user may have to look to a table in a manual
to find the particular switch setting for a particular program,
whereas a programming device according to one embodi-
ment of the present invention may contain a user interface
screen. The user interface may display information relating
to a program, a program parameter or other information
relating to the illumination device. The programmer may
read information from the illumination apparatus and pro-
vide this information of the user interface screen.

A method of setting the address of a lighting system
according to one embodiment of the present invention may
include plugging the programming device into the lighting
system. The programming device may also power the light-
ing system. Upon attachment of the programming device the
lighting device may power up. A knob on the user interface
of the programming device may be rotated to select a
program, program parameter, or address mode. After the
program has been selected, a parameter may then be selected
and set. After the address mode has been selected, an address
may be selected and set. The programming device may also
automatically increment the address to provide quick setting
of many lighting systems in an installation.

According to one embodiment, the lighting device can
also be programmed to log the activities such as address
setting, program selection, parameter setting or other set-
tings. This may be useful in retrieving information at a later
time. For example, many lighting devices have a unique
identifier (e.g. a serial number) and this serial number could
be retrieved along with the address settings and changes to
the address setting. This information may be retrievable
from a central computer operating the lighting network for
example. This information could be used to locate the
particular lighting device on the network by the serial
number. This may be useful in the event the lighting device
has to be changed for example.

According to one embodiment, when the lighting device
is removed from the network, the central controller, or
master controller, may be monitoring the network and
realize the lighting device has been removed. When the next
lighting device is attached to the system, at a similar location
with respect to other lighting devices, the central system or
master device may automatically set the address. Other
information may also be retrieved from the lighting device
such as date of manufacture, calibration information, color
settings or other information. The lighting network may also
use this information. For example, a network may retrieve
information from a lighting device; subsequently the light-
ing device may malfunction and be replaced. The new
lighting device may be of a newer version and as a result it
may be much brighter than the original device. The network
system could compare the information gathered from the
original lighting device and compare it to the information
gathered from the replacement device and then adjust the
replacement device accordingly.
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FIG. 1 illustrates a lighting system 100 according to one
embodiment of the present invention. Lighting system 100
may include one or more LEDs 104A, 104B, and 104C. In
an embodiment, the LEDs 104A, 104B, and 104C may
produce different colors (e.g. 104A red, 104B green, and
104C blue). The lighting system 100 may also include a
processor 102 wherein the processor 102 may independently
control the output of the LEDs 104A, 104B, and 104C. The
processor may generate control signals to run the LEDs such
as pulse modulated signals, pulse width modulated signals
(PWM), pulse amplitude modulated signals, analog control
signals or other control signals to vary the output of the
LEDs. In an embodiment, the processor may control other
circuitry to control the output of the LEDs. The LEDs may
be provided in strings of more than one LED that are
controlled as a group and the processor 102 may control
more than one string of LEDs. A person with ordinary skill
in the art would appreciate that there are many systems and
methods that could be used to operate the LED(s) and or
LED string(s) and the present invention encompasses such
systems and methods.

A lighting system 100 according to one embodiment of
the present invention may generate a range of colors within
a color spectrum. For example, the lighting system 100 may
be provided with a plurality of LEDs (e.g. 104A—C) and the
processor 102 may control the output of the LEDs such that
the light from two or more of the LEDs combine to produce
a mixed colored light. Such a lighting system may be used
in a variety of applications including displays, room illumi-
nation, decorative illumination, special effects illumination,
direct illumination, indirect illumination or any other appli-
cation where it would be desirable. Many such lighting
systems may be networked together to form large networked
lighting applications.

In one embodiment, the LEDs 104 and or other compo-
nents comprising alighting system 100 may be arranged in
a housing 312. The housing 312 may be adapted to provide
illumination to an area and may be arranged to provide linear
lighting patterns, circular lighting patterns, rectangular,
square or other lighting patterns within a space or environ-
ment. For example, a linear arrangement may be provided at
the upper edge of a wall along the wall-ceiling interface and
the light may be projected down the wall or along the ceiling
to generate certain lighting effects. In another embodiment,
the intensity of the generated light may be sufficient to
provide a surface (e.g. a wall) with enough light that the
lighting effects can be seen in general ambient lighting
conditions. In an embodiment, such a housed lighting sys-
tem may be used as a direct view lighting system. For
example, such a housed lighting system may be mounted on
the exterior of a building where an observer may view the
lighted section of the lighting system directly. The housing
may include diffusing, or other, optics such that the light
from the LED(s) 104 is projected through the optics. This
may aid in the mixing, redirecting or otherwise changing the
light patters generated by the LEDs. The LED(s) 104 may be
arranged within the housing 312, on the housing 312 or
otherwise mounted as desired in the particular application.

The lighting system 100 may also include memory 114
wherein one or more lighting programs and or data may be
stored. The lighting system 100 may also include a user
interface 118 used to change and or select the lighting effects
displayed by the lighting system 100. The communication
between the user interface and the processor may be accom-
plished through wired or wireless transmission 112. The
lighting system 100 may also be associated with a network
120 such that the lighting system 100 responds to network


















