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ABSTRACT 

Entertainment-based methods and apparatus involving a 
video display facility and a lighting facility. In one example, 
lighting effects generated by the lighting facility are auto 
matically coordinated With the video display facility. In 
another example, the lighting effects generated by the light 
ing facility are automatically coordinated With a video signal 
provided to the video display facility. 
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SYSTEMS AND METHODS FOR DIGITAL 
ENTERTAINMENT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t under 35 U.S.C. 
§120 as a continuation (CON) of US. Non-provisional 
application Ser. No. 10/045,604, ?led Oct. 23, 2001, entitled 
“Systems and Methods for Digital Entertainment.” 

[0002] Ser. No. 10/045,604 in turn claims the bene?t 
under 35 U.S.C. §119(e) of the following United States 
provisional patent applications: 

[0003] Ser. No. 60/243,250, ?led Oct. 25, 2000, 
entitled “Illumination of Liquids;” 

[0004] Ser. No. 60/262,153, ?led Jan. 17, 2001, 
entitled “Information Systems;” 

[0005] Ser. No. 60/242,484, ?led Oct. 23, 2000, 
entitled “Systems and Methods for Digital Entertain 
ment;” 

[0006] Ser. No. 60/262,022, ?led Jan. 16, 2001, 
entitled “Color Changing LCD Screens;” 

[0007] Ser. No. 60/268,259, ?led Feb. 13, 2001, 
entitled “LED-Based Lighting Systems and Methods 
for Vehicles;” and 

[0008] Ser. No. 60/277,911, ?led Mar. 22, 2001, 
entitled “Systems and Methods for Digital Entertain 
ment.” 

[0009] Ser. No. 10/045,604 also claims the bene?t under 
35 U.S.C. §120 as a continuation-in-part (CIP) of the 
folloWing United States Patent Applications: 

[0010] Ser. No. 09/213,607, ?led Dec. 17, 1998, 
entitled “Systems and Methods for Sensor-Respon 
sive Illumination;” 

[0011] Ser. No. 09/213,189, ?led Dec. 17, 1998, 
entitled “Precision Illumination Methods and Sys 
tems,” now US. Pat. No. 6,459,919; 

[0012] Ser. No. 09/213,581, ?led Dec. 17, 1998, 
entitled “Kinetic Illumination Methods and Sys 
tems;” 

[0013] Ser. No. 09/213,540, ?led Dec. 17, 1998, 
entitled “Data Delivery Track,” now US. Pat. No. 
6,720,745 

[0014] Ser. No. 09/333,739, ?led Jun. 15, 1999, 
entitled “Diffuse Illumination Methods and Sys 
tems;” 

[0015] Ser. No. 09/626,905, ?led Jun. 27, 2000, 
entitled “Illumination Components,” now US. Pat. 
No. 6,340,868, issued Jan. 22, 2002; 

[0016] Ser. No. 09/742,017, ?led Dec. 20, 2000, 
entitled “Lighting Entertainment System,” Which is a 
continuation of US. Ser. No. 09/213,548, ?led Dec. 
17, 1998, now US. Pat. No. 6,166,496, issued Dec. 
26, 2000; 

[0017] Ser. No. 09/815,418, ?led Mar. 22, 2001, 
entitled “Lighting Entertainment System,” now US. 
Pat. No. 6,577,080, Which also is a continuation of 

Feb. 24, 2005 

US. Ser. No. 09/213,548, ?led Dec. 17, 1998, noW 
Patent No. 6,166,496, issued Dec. 26, 2000; 

[0018] Ser. No. 09/616,214, ?led Jul. 14, 2000, 
entitled “Systems and Methods for Authoring Light 
ing Sequences;” 

[0019] Ser. No. 09/805,368, ?led Mar. 13, 2001, 
entitled “Light Emitting Diode Based Products;” 

[0020] Ser. No. 09/805,590, ?led Mar. 13, 2001, 
entitled “Light Emitting Diode Based Products;” 

[0021] Ser. No. 09/917,246, entitled “Systems and 
Methods for Color Changing Device and Enclosure,” 
?led Jul. 27, 2001; 

[0022] Ser. No. 09/923,223, entitled “Ultraviolet 
Light Emitting Diode Systems and Methods,” ?led 
Aug. 6, 2001; 

[0023] Ser. No. 09/886,958, entitled “Method and 
Apparatus for Controlling a Lighting System in 
Response to an Audio Input,” ?led Jun. 21, 2001; and 

[0024] Ser. No. 09/215,624, ?led Dec. 17, 1998, 
entitled “Smart Light Bulb,” now US. Pat. No. 
6,528,954, Which in turn claims the bene?t under 35 
U.S.C. § 119(e) of the following US. Provisional 
applications: 

[0025] Ser. No. 60/071,281, ?led Dec. 17, 1997, 
entitled “Digitally Controlled Light Emitting 
Diodes Systems and Methods;” 

[0026] Ser. No. 60/068,792, ?led Dec. 24, 1997, 
entitled “Multi-Color Intelligent Lighting;” 

[0027] Ser. No. 60/078,861, ?led Mar. 20, 1998, 
entitled “Digital Lighting Systems;” 

[0028] Ser. No. 60/079,285, ?led Mar. 25, 1998, 
entitled “System and Method for Controlled Illu 
mination;” and 

[0029] Ser. No. 60/090,920, ?led Jun. 26, 1998, 
entitled “Methods for SoftWare Driven Generation 
of Multiple Simultaneous High Speed Pulse Width 
Modulated Signals.” 

[0030] Each of the foregoing applications is hereby incor 
porated herein by reference. 

BACKGROUND 

[0031] Computer games are Well knoWn, Wherein one or 
more users interact With a computer to play a game, typically 
involving use of a control device, such as a mouse, joystick 
or keypad, to move objects that appear on a display screen 
to accomplish objectives of the game. There are many types 
of games, including ?rst-person games shooting, strategy 
games, War games, ?ghting games, puZZles, and many 
others. Computer games are played on or use many devices, 
including televisions, consoles, PDAs, handheld game 
devices, personal and laptop computers, and others. Some 
games are run on standalone computers, While others 
employ netWorks, such as the Internet and World Wide Web. 

[0032] The marketplace for computer games is very com 
petitive, and improvements to games are actively sought. 
Past improvements include enhancements to the graphical or 
sound quality of games, improvements to systems that run 
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games, such as processing speeds, and introduction of 
innovative game types. A need exists for further improve 
ments of the computer game experience, including enhance 
ments that take advantage of characteristics of the environ 
ment of the game user. 

SUMMARY 

[0033] The present disclosure sets forth improvements to 
computer games and other computer applications through 
the coordinated control of lighting systems that illuminate 
the environment of the user in coordination With the play of 
a game or the use of an application. In embodiments, the 
lighting systems disclosed herein change the illumination of 
the user’s real World environment in coordination With 
events, attributes and objects of a computer game. 

[0034] In an embodiment there is disclosed a system for 
imparting information using a lighting system. The system 
includes a computing device including a video display; a 
lighting system in communication With the computing 
device for producing illumination; and a softWare applica 
tion for dynamically controlling the illumination in response 
to or in coordination With information presented on the 
video display so as to impart information to a user. The 
softWare application can include a game and/or objects and 
may alloW for relation of a portion of the lighting system to 
an object. The information provided by the illumination 
system can relate to an attribute of an object. The softWare 
application can be controlled by a second softWare applica 
tion Which can also include a game. 

[0035] In an embodiment, the lighting system can include 
an LED and/or can include a screen upon Which the illumi 
nation is projected. This screen can be a cabana. The 
computing system may also include a video game console. 

[0036] In an embodiment, the information provided by the 
lighting system can be different from the information pro 
vided on the video display, either by being additive to the 
information provided on the video display, or duplicative of 
the information provided on the video display but in a 
different form. In an embodiment, the video display could 
provide no information. 

[0037] In an embodiment there is disclosed a system for 
controlling a lighting system comprising: lighting system 
including a lighting ?xture, the lighting system in commu 
nication With a computing device; and a softWare application 
including a softWare object operating in conjunction With the 
computing device; Wherein, the softWare application 
attaches the control of the lighting ?xture to the softWare 
object. The softWare application may include a game and the 
softWare object may comprise an object in the game. The 
system could also include a library of effects for use With the 
lighting system. 

[0038] In an embodiment there is disclosed a screen for 
use With a lighting system comprising; a frame designed to 
be placed in proximity to the user of a computing system 
and; a material mounted on the frame; Wherein the material 
is arranged in a manner so as to be able to re?ect illumina 
tion produced by a lighting system to the user of the 
computing system. This screen may be shaped to form a 
cabana and/or a portion of a sphere and/or may be formed so 
as to be repeatedly assembled and disassembled. Further, the 
computing system may include a video display and the 
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frame may be designed to be placed to at least partially 
enclose the video display, be placed behind the video display 
relative to the user, and/or at least partially encloses the 
computing system and the user. 

[0039] In an embodiment the screen could further include 
a mounting bar for the attachment of lighting ?xtures to the 
screen. The mounting bar may be arranged so that the 
lighting ?xtures have a ?xed point of attachment to the 
mounting bar. The mounting bar may alternatively or addi 
tively be arranged so that ?xtures have a ?xed point of 
projection onto the screen When attached to the mounting 
bar. Those lighting ?xtures may comprise at least a portion 
of the lighting system. 

[0040] In an embodiment there is disclosed a softWare 
application for use on a computing device comprising: 
computer code for generating a computer game on a com 
puting device; and computer code for controlling a lighting 
system in communication With the computing device. 

[0041] In another embodiment there is disclosed a method 
for visualiZing the relative location of virtual objects Within 
a virtual environment comprising: having a computing 
device; generating a virtual environment on the computing 
device, the virtual environment containing a plurality of 
virtual objects; associating With a virtual object, the illumi 
nation from a lighting ?xture; and visualiZing the relative 
location of the virtual object by the positioning of the 
illumination. The visualiZing may include the position of the 
illumination corresponding to the position of the lighting 
?xture or the position of the illumination corresponding to 
the position on a surface Which is illuminated by the 
illumination. The position on the surface may perform at 
least one of the folloWing: re?ection of the illumination, 
refraction of the illumination, absorption and reemission of 
the illumination. 

[0042] In another embodiment there is disclosed a method 
for enhancing the play of a computer game comprising: 
providing to a user a lighting system; providing to the user 
softWare for controlling the lighting system, the softWare 
being capable of interfacing With a computer game; and 
alloWing the user to use the softWare to control the lighting 
system in a manner that enhances the play of the computer 
game. 

[0043] In another embodiment there is disclosed a lighting 
system for use With a softWare application comprising: at 
least one lighting ?xture; and a computer application com 
patible With the softWare application, the computer applica 
tion alloWing for the softWare application to provide infor 
mation to a user through illumination generated by the 
lighting ?xture. The computer application may include com 
puter softWare and/or computer hardWare. The lighting 
?xture may include an LED and/or may be one of a plurality 
of netWorked lighting ?xtures. The lighting system may 
further include a mounting apparatus for holding the lighting 
?xture and/or a surface for the re?ection of illumination. 

[0044] In a still further embodiment there is disclosed a 
method for alloWing a softWare developer to include control 
of a lighting system Within a softWare application compris 
ing: providing a lighting system substantially similar to one 
provided to a user to a softWare developer; and providing an 
interface for alloWing the lighting system to communicate 
With a computing device to a softWare developer; Wherein 



US 2005/0041161 Al 

the software developer can use the interface to include 
control for the lighting system Within a software application. 
There can also be provided a library of prebuilt effects that 
can be used to generate a particular lighting effect on the 
lighting system to the softWare developer. 

BRIEF DESCRIPTION OF DRAWINGS 

[0045] The foregoing and other objects and advantages of 
the invention Will be appreciated more fully from the 
folloWing further description thereof, With reference to the 
accompanying draWings, Wherein: 

[0046] FIG. 1 shoWs a computer user With an embodiment 
of a lighting system. 

[0047] FIG. 2 shoWs an embodiment of a cabana for use 
With a lighting system. 

[0048] FIG. 3 shoWs an embodiment of a video display 
With a lighting system built in for displaying illumination 
indirectly to a user. 

[0049] FIG. 4 shoWs an embodiment of speakers With a 
lighting system built in. 

[0050] FIG. 5 shoWs an embodiment of a lighting system 
Which could be used herein. 

[0051] FIG. 6 shoWs an embodiment of a video display 
With a lighting system built in for displaying illumination 
directly to a user. 

[0052] FIG. 7 shoWs a How diagram for a method of 
coordinating illumination of an environment With execution 
of content of a computer application. 

[0053] FIG. 8 shoWs a How diagram for a method of 
adding lighting as an instance of an object-oriented pro 
gramming technique used to code a computer game. 

[0054] FIG. 9 shoWs a How diagram for a method of 
mapping real World lights and virtual lights to facilitate the 
coordinated control of lighting With the execution of a 
computer application. 

[0055] FIG. 10 shoWs the schematic of a system for 
storing ?les for the coding of an application for control of 
lighting in coordination With execution of a computer game. 

[0056] FIG. 11 shoWs a ?le structure for a con?guration 
?le for a method depicted in connection With FIG. 9. 

[0057] FIG. 12 shoWs a How diagram for creation and use 
of a con?guration ?le for coordinated illumination. 

[0058] FIG. 13 shoWs an embodiment of coordinated 
illumination Wherein a portion of a real World environment 
is lit by an array of light emitting diodes. 

[0059] FIG. 14 shoWs a How diagram for mapping of 
house lights to lights in a virtual lighting environment. 

[0060] FIG. 15 shoWs a How diagram for coordinated 
control of real World lights that are mapped to lights in a 
virtual lighting environment. 

[0061] FIG. 16 shoWs a system for coordinating lighting 
With a computer application for simulating an architectural 
project. 
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DETAILED DESCRIPTION 

[0062] To provide an overall understanding of the inven 
tion, certain illustrative embodiments Will noW be described, 
including various applications for programmable LED’s and 
LED lighting systems. HoWever, it Will be understood by 
those of ordinary skill in the art that the methods and 
systems described herein may be suitably adapted to other 
environments Where programmable lighting may be desired, 
and embodiments described herein may be suitable to non 
LED based lighting. The descriptions beloW focus primarily 
on using LED lighting systems for enhancement of com 
puter games as that term Would be understood by one of skill 
in the art. In particular, the beloW embodiments focus 
primarily on a “?rst person” type of interactive game 
involving space battles Where the softWare controlling the 
game is present on a user’s computer, for example installed 
on the user’s hard drive or on a CD ROM or other storage 
media controlled by the user. One example of such a 
computer game is produced by Mad Dog softWare under the 
title “Star Trek: Armada.” This type of computer game 
represents only one type of computer game With Which the 
beloW described systems and methods can be used. One of 
skill in the art Would readily see hoW to apply the beloW 
described embodiments to other types of computer games. 
Further these games need not be present on the user’s 
computer but could be run off of a netWork such as, but not 
limited to, the World Wide Web, the Internet, or any extranet 
or intranet netWork, or could be console-type or video 
parlor-type computer or video games. In addition, one of 
skill in the art Would understand that the embodiments 
described beloW could be used in conjunction With any type 
of computer softWare that need not be a game, but of any 
type of computer application. Further, the user need not be 
operating a computer, but could be operating any type of 
computing device, capable of running a softWare application 
that is providing that user With information. 

[0063] In computer games, there is typically a display 
screen (Which could be a personal computer screen, televi 
sion screen, laptop screen, handheld, gameboy screen, com 
puter monitor, ?at screen display, LCD display, PDA screen, 
or other display) that represents a virtual World of some type. 
There is also typically a user in a real World environment 
that surrounds the display screen. The present invention 
relates to computer games and their surrounding environ 
ment. 

[0064] In an embodiment of the invention described 
herein, the environment of a user of a computer game 
includes one or more light systems. As used herein “light 
systems” should be understood Where context is appropriate 
to comprise all light systems, including LED systems, as 
Well as incandescent sources, including ?lament lamps, 
pyro-luminescent sources, such as ?ames, candle-lumines 
cent sources, such as gas mantles and carbon arc radiation 
sources, as Well as photo-luminescent sources, including 
gaseous discharges, ?uorescent sources, phosphorescence 
sources, lasers, electro-luminescent sources, such as electro 
luminescent lamps, light emitting diodes, and cathode lumi 
nescent sources using electronic satiation, as Well as mis 
cellaneous luminescent sources including galvano 
luminescent sources, crystallo-luminescent sources, kine 
luminescent sources, thermo-luminescent sources, 
triboluminescent sources, sonoluminescent sources, and 
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radioluminescent sources. Light systems may also include 
luminescent polymers capable of producing primary colors. 

[0065] As used herein, the term “LED” means any system 
that is capable of receiving an electrical signal and produc 
ing a color of light in response to the signal. Thus, the term 
“LED” should be understood to include light emitting diodes 
of all types, light emitting polymers, semiconductor dies that 
produce light in response to current, organic LEDs, electro 
luminescent strips, and other such systems. In an embodi 
ment, an “LED” may refer to a single light emitting diode 
having multiple semiconductor dies that are individually 
controlled. It should also be understood that the term “LED” 
does not restrict the package type of the LED. The term 
“LED” includes packaged LEDs, non-packaged LEDs, sur 
face mount LEDs, chip on board LEDs and LEDs of all other 
con?gurations. The term “LED” also includes LEDs pack 
aged or associated With phosphor Wherein the phosphor may 
convert energy from the LED to a different Wavelength. An 
LED system is one type of illumination source. 

[0066] The term “illuminate” should be understood to 
refer to the production of a frequency of radiation by an 
illumination source. The term “color” should be understood 
to refer to any frequency of radiation Within a spectrum; that 
is, a “color,” as used herein, should be understood to 
encompass a frequency or combination of frequencies not 
only of the visible spectrum, including White light, but also 
frequencies in the infrared and ultraviolet areas of the 
spectrum, and in other areas of the electromagnetic spec 
trum. 

[0067] FIG. 5 illustrates a block diagram of one embodi 
ment of an illumination system 100. A processor 2 is 
associated With several controllers 3. The controllers 3 
control the poWer to the LEDs 4. As used herein, the term 
processor may refer to any system for processing electronic 
signals. A processor may include a microprocessor, micro 
controller, programmable digital signal processor, other pro 
grammable device, a controller, addressable controller, 
microprocessor, microcontroller, addressable microproces 
sor, computer, programmable processor, programmable con 
troller, dedicated processor, dedicated controller, integrated 
circuit, control circuit or other processor. A processor may 
also, or instead, include an application speci?c integrated 
circuit, a programmable gate array, programmable array 
logic, a programmable logic device, a digital signal proces 
sor, an analog-to-digital converter, a digital-to-analog con 
verter, or any other device that may be con?gured to process 
electronic signals. In addition, a processor may include 
discrete circuitry such as passive or active analog compo 
nents including resistors, capacitors, inductors, transistors, 
operational ampli?ers, and so forth, as Well as discrete 
digital components such as logic components, shift registers, 
latches, or any other separately packaged chip or other 
component for realiZing a digital function. Any combination 
of the above circuits and components, Whether packaged 
discretely, as a chip, as a chipset, or as a die, may be suitably 
adapted to use as a processor as described herein. It Will 
further be appreciated that the term processor may apply to 
an integrated system, such as a personal computer, netWork 
server, or other system that may operate autonomously or in 
response to commands to process electronic signals such as 
those described herein. Where a processor includes a pro 
grammable device such as the microprocessor or microcon 
troller mentioned above, the processor may further include 
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computer executable code that controls operation of the 
programmable device. In an embodiment, the processor 2 is 
a Microchip PIC processor 12C672 and the LEDs 4 are red, 
green and blue. 

[0068] The controller 3 may be a pulse Width modulator, 
pulse amplitude modulator, pulse displacement modulator, 
resistor ladder, current source, voltage source, voltage lad 
der, sWitch, transistor, voltage controller, or other controller. 
The controller controls the current, voltage or poWer through 
the LED 4. The controller also has a signal input Wherein the 
controller is responsive to a signal received by the signal 
input. The signal input is associated With the processor such 
that the processor communicates signals to the signal input 
and the controller regulates the current, voltage and or poWer 
through the LED. In an embodiment, several LEDs With 
different spectral output may be used. Each of these colors 
may be driven through separate controllers. The processor 
and controller may be incorporated into one device. This 
device may poWer capabilities to drive several LEDs in a 
string or it may only be able to support one or a feW LEDs 
directly. The processor and controller may also be separate 
devices. By controlling the LEDs independently, color mix 
ing can be achieved for the creation of lighting effects. In an 
embodiment, memory 6 may also be provided. The memory 
6 is capable of storing algorithms, tables, or values associ 
ated With the control signals. The memory 6 may store 
programs for controlling the LEDs 4. The memory may be 
memory, read-only memory, programmable memory, pro 
grammable read-only memory, electronically erasable pro 
grammable read-only memory, random access memory, 
dynamic random access memory, double data rate random 
access memory, Rambus direct random access memory, 
?ash memory, or any other volatile or non-volatile memory 
for storing program instructions, program data, address 
information, and program output or other intermediate or 
?nal results. A program, for example, may store control 
signals to operate several different colored LEDs 4. A user 
interface 1 may also be associated With the processor 2. The 
user interface may be used to select a program from memory, 
modify a program from memory, modify a program param 
eter from memory, select an external signal or provide other 
user interface solutions. Several methods of color mixing 
and pulse Width modulation control are disclosed in US. 
Pat. No. 6,016,038 “Multicolored LED Lighting Method 
and Apparatus,” the entire disclosure of Which is incorpo 
rated by reference herein. The processor 2 can also be 
addressable to receive programming signals addressed to it. 

[0069] There have been signi?cant advances in the control 
of LEDs. US. Patents in the ?eld of LED control include 
US. Pat. Nos. 6,016,038, 6,150,774, and 6,166,496. US. 
patent application Ser. No. 09/716,819 for “Systems and 
Methods for Generating and Modulating Illumination Con 
ditions” also describes, among other things, systems and 
controls. The entire disclosure of all these documents is 
herein incorporated by reference. In embodiments of the 
invention, the lighting system may be used to illuminate a 
real World environment. On such environment is shoWn in 
FIG. 1. In FIG. 1 a user (101) is using a computing device 
(103). The computing device has a visual display (104). The 
user also has at least one lighting ?xture (105) mounted 
nearby. Generally the lighting ?xtures (105) Will be mounted 
in a manner that the user (101) can see either the illumina 
tion projected by a lighting ?xture (105) directly, or indi 
rectly, such as by bouncing the illumination off a surface 
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(107). The lighting ?xtures in combination comprise the 
lighting system. The lighting system may be in communi 
cation With the computing device (103) by any manner 
knoWn to one of skill in the art Which can include, but is not 
limited to: Wired connections, cable connections, infrared 
(IR) connections, radio frequency (RF) connections, any 
other type of connection, or any combination of the above. 
In an embodiment, control may be passed to the lighting 
system via a video-to-DMX device, Which provides a simple 
Way of generating the lighting signal. Such a device may 
have a video-in port and a pass-through video-out port. The 
device may also have a lighting signal port Where the DMX, 
or other protocol data, is communicated to the lights in the 
room. The device may apply an algorithm to the received 
video signal (e. g. average, average of a given section or time 
period, max, min) and then generate a lighting signal cor 
responding to the algorithm output. For example, the device 
may average the signal over the period of one second With 
a resultant value equal to blue light. The device may then 
generate blue light signals and communicate them to the 
lighting system. In an embodiment, a simple system Would 
communicate the same averaged signal to all of the lights in 
the room, but a variant Would be to communicate the 
average of a portion of the signal to one portion of the room. 
There are many Ways of partitioning the video signal, and 
algorithms could be applied to the various sections of the 
light system, thus providing different inputs based on the 
same video signal. 

[0070] In the depicted embodiment the surface (107) com 
prises a screen designed to re?ect light. Alternatively the 
surface could be, but is not limited to, a Wall or other surface 
upon Which light could be re?ected. In another embodiment, 
the surface could be designed to absorb and retransmit light, 
possibly at a different frequency. For instance the surface 
(107) could be a screen coated With a phosphor Where 
illumination of a particular color could be projected on the 
screen and the screen could convert the color of the illumi 
nation and provide a different color of illumination to the 
user (101). For instance the projected illumination could 
primarily be in the blue, violet or ultraviolet range While the 
transmitted light is more of a White. 

[0071] In an embodiment, the lighting system is placed in 
a real World environment (109) that includes the computing 
device (103) and the user (101). The real World environment 
(109) could be a room that includes a computer. The lighting 
system could be arranged, for example, to light the Walls, 
ceiling, ?oor or other sections or objects in a room instead 
of, or in addition to lighting the surface (107). The lighting 
system may include several addressable lighting systems 
With individual addresses. With this system, much like the 
surface (107), the illumination can be projected so as to be 
visible to the user (101) either directly or indirectly. That is 
a lighting ?xture (105) could shine so that the light is 
projected to the user Without re?ection, or could be re?ected, 
refracted, absorbed and reemitted, or in any other manner 
indirectly presented to the user (101). 

[0072] Referring to FIG. 7, a ?oW diagram 700 depicts 
basic steps for providing for coordinated illumination of an 
environment in conjunction With execution of a computer 
application such as a game. At a step 702, the provider of the 
system provides for obtaining a content signal 702 that 
relates to content from the computer game. For example, the 
content signal may be computer code for execution of the 
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computer game, or a video or other signal that comes from 
the computer game system for display on a television or a 
monitor. At a step 704 the host establishes a system for 
controlling illumination of a real World environment, such as 
installing lights in a desired con?guration, such as an array 
of color LEDs located in the area of the user and positioned 
to illuminate the surface 107 of FIG. 1. The system further 
includes a processor or other element for alloWing the host 
to change illumination. Next, at a step 708, the user coor 
dinates the illumination control With the nature of the 
content signal obtained at the step 702. For example, upon 
receiving certain code or a certain signal from the computer 
game system, the illumination system may be controlled to 
change the illumination in the environment. Further detail 
Will be provided in connection With the embodiments 
described beloW. 

[0073] The surface (107) may also include one or more 
colors, ?gures, lines, designs, ?gures, pictures, photographs, 
textures, shapes or other visual or graphical elements that 
can be illuminated by the lighting system. The elements on 
the surface can be created by textures, materials, coatings, 
painting, dyes, pigments, coverings, fabrics, or other meth 
ods or mechanisms for rendering graphical or visual effects. 
In embodiments, changing in the illumination from the 
lighting system may create visual effects. For example, a 
picture on the surface (107) may fade or disappear, or 
become more apparent or reappear, based on the color of the 
light from the lighting system that is rendered on the surface 
(107). Thus, effects can be created on the surface (107) not 
only by shining light on a plain surface, but also through the 
interaction of light With the visual or graphical elements on 
the surface. 

[0074] In use, the illumination system can be used to 
provide information to the user (101) in response to or in 
coordination With the information being provided to the user 
(101) by the video display (104). One example of hoW this 
can be provided is in conjunction With the user playing a 
computer game on the computing device (103). The light 
system may be used to create one or more light effects in 
response to action on the video display (104). The lighting 
effects, or illumination effects, can produce a vast variety of 
effects including color-changing effects; stroboscopic 
effects; ?ashing effects; coordinated lighting effects; lighting 
effects coordinated With other media such as video or audio; 
color Wash Where the color changes in hue, saturation or 
intensity over a period of time; creating an ambient color; 
color fading; effects that simulate movement such as a color 
chasing rainboW, a ?are streaking across a room, a sun 
rising, a plume from an explosion, other moving effects; and 
many other effects. The effects that can be generated are 
nearly limitless. Light and color continually surround the 
user, and controlling or changing the illumination or color in 
a space can change emotions, create atmosphere, provide 
enhancement of a material or object, or create other pleasing 
and or useful effects. 

[0075] It is important to note that the lighting system 
producing illumination in response to the information pro 
vided on the screen alloWs the lighting system to describe or 
indicate activity that is not represented on the screen in any 
Way. The best example of this is by thinking of the user (101) 
using the video display (104) as a vieWport into a virtual 
environment created by the computing device (103). In the 
virtual environment, something could be behind the user, 



US 2005/0041161 A1 

however, the video display may only show a vieW in front 
of the user. The user could “turn around” and see the object 
behind them by rotating the vieWport. Objects Which are 
behind the user in this virtual environment could still be 
objects Which a user in a real environment Would be able to 
see because their vision is not limited by a vieWport into the 
real environment. The vieW through the vieWport, hoWever 
de?nes a particular positioning Within the virtual World (a 
placement and a facing). Therefore, the lighting system 
could shoW or indicate information about What is behind the 
user. This information is still produced in coordination With 
What is produced on the video display because the particular 
video display de?nes the user’s location in the virtual World. 
The lighting system therefore provides information in coor 
dination With or in response to the video display that is not 
actually pictured on the video display. In particular, it 
provides information that there is something not currently in 
vieW of the vieWport of the visual display, but present in the 
virtual World. 

[0076] In one embodiment, the lighting system may be 
used to extend the area of the user’s (101) vision beyond the 
edges of the video display. Referring to FIG. 1, the user 
could be playing a game Where the user is at the controls of 
a starship and there are various objects in a surrounding 
virtual space. The video display could shoW the vieW out of 
the supposed front of the starship shoWing other starships, 
planets, or other cosmic phenomena visible out the front of 
the starship. In many games, hoWever, the World is not 
de?ned solely by What is in front of the starship but the user 
is supposed to have a ?rst person vieW into a World that 
surrounds them. For instance another starship could be 
behind the starship the user is piloting in the game. The 
illumination system could provide indications as to locations 
of other objects beyond the visual display. For example, a 
starship may be displayed on the video display and the 
starship may appear to be irradiated With a blue light. The 
blue light may be coming from a light source Within the 
game environment, possibly a nebula that is outside the 
vieWing parameters of the screen of the video display. The 
nebula may be outside the upper right hand corner of the 
screen for instance. The lighting system could be used to 
create a light source visible to the user at the appropriate 
location based on the apparent irradiation on the ship. In 
FIG. 1 this may be accomplished by having a blue light 
re?ect off surface (107) at the point appropriate for the 
nebula. 

[0077] The illumination can be used to extend beyond the 
boundaries of the video display or the user’s actual vision. 
For instance, in the game World the user’s starship may be 
being attacked from behind. The illumination system could 
pass on this information to the user by ?ashing lights behind 
the user With a red color indicating to the user that they are 
being attacked from the rear. The user sees the illumination 
as it passes over the user and re?ects off of the surface or 
other objects surrounding the user. In this case, While there 
may be no indication of the rear attack on the video display, 
the lighting system provides the information to the user. 

[0078] The example of a rear attack shoWs that a surface 
(107) may be replaced or augmented by light in the entire 
user’s environment, or by other surfaces. The entire room or 
environment in Which the user is playing could be used to 
extend the effective vieWing space of a computer monitor. 
For example, a ?ash of light representing an explosion could 
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be generated behind a user to create the feeling that the 
explosion actually occurred behind the user. This could also 
be coordinated With sound such that the sound and light 
appear to be coming from the same area of the room. Such 
activity can alloW for a more in-depth game playing envi 
ronment. As discussed above the user in the game may be 
supposed to have a “?rst person” vieW into the game World. 
By surrounding the user With illumination, the user may be 
able to have real World space provide a simulation of that 
World outside the display on the video display. Further a 
moving object could appear to leave the video display and 
continue moving. For instance, the light from an explosion 
could begin on the video display, and appear to race toWard 
and even through the user. 

[0079] As discussed above, the lighting system may make 
use of a surface or screen to provide a location of the user’s 
vieWing of the projected illumination. A screen may be 
useful because it can provide a set real World environment 
designed to alloW easy control over the illumination outside 
the video display. In embodiments of this invention, there is 
a screen unit that is associated With the computer and that is 
used to re?ect color output from the light system. In an 
embodiment, the screen unit is an enclosure such as a cabana 
that is used to surround the display screen of a computer, 
Wherein the cabana re?ects back color from color lights. One 
embodiment of such a cabana is shoWn in FIG. 2. The 
cabana in FIG. 2 includes a frame 201 supporting fabric 203 
in a rigid or semi rigid structure such as a miniature tent. The 
fabric could be selected to provide a high re?ectivity and 
good visualiZation of light. Further, the cabana having a 
quarter spherical shape, or other three-dimensional shape, 
can alloW distance to be portrayed Without use of imposed 
perspective. Such a design may also alloW for the placement 
of the surface over a standard video display. The cabana in 
FIG. 2 also includes a mounting bar (205) upon Which 
lighting ?xtures may be mounted either temporarily or 
permanently. The advantage of such a mounting bar is that 
the cabana could be assembled and disassembled and the 
lighting ?xtures could be very quickly aimed to the appro 
priate points on the fabric (203) even if the assembler did not 
knoW the appropriate aiming of the lights. In one embodi 
ment, clips or other mounting devices can be included on 
mounting bar (205) that only alloW a particular installation 
of a particular ?xture aimed in a particular direction. Other 
examples of screens and enclosures for re?ecting light from 
the light system are set forth in appendix A. The enclosures 
could be anything from small, collapsible units, to large, 
even building-siZed, arrangements. Any enclosure designed 
to be associated With a display screen for a computer game 
and to re?ect color light from a light system associated With 
the computer game should be understood to be encompassed 
by the present disclosure. In an embodiment of the inven 
tion, there may be a light screen permanently associated With 
a computer for re?ecting light that represents an attribute of 
an object of a program running on the computer. The screen 
could be a completely or partially enclose an environment, 
such as computer surrounded by an enclosure of White or 
other material. One example could be a completely enclos 
ing arcade game setup as is knoWn to the art. Any number 
of lights (lighting ?xtures) may be used to light the screen. 
The one or more lights may include several addressable 
lighting systems and the projected illumination from indi 
vidual lighting ?xtures may be distinct, overlapped, or both 
on the screen. The screen itself could also contain lighting 


















