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SYSTEMS AND METHODS FOR CHANGING 
POWER STATES OF A REMOTE DEVICE 
USING ONE OR MORE CAMERA BODY 
CONTROLS AND A PRESET DELAY 

RELATED APPLICATION DATA 

This application is a continuation of US. application Ser. 
No. 12/705,052, ?led Feb. 12, 2010, and titled “Systems and 
Methods For Changing PoWer States Of A Remote Device 
Using One or More Camera Body Controls and A Preset 
Delay,” Which application claims the bene?t of priority of 
US. Provisional Patent Application No. 61/151,876, ?led on 
Feb. 12, 2009, and titled “Systems And Methods For Chang 
ing PoWer States Of A Remote Device Using One Or More 
Camera Body Controls And A Preset Delay.” Each of these 
applications is incorporated by reference herein in its entirety. 

FIELD OF THE INVENTION 

The present invention generally relates to the ?eld of pho 
tography. In particular, the present invention is directed to 
systems and methods for changing poWer states of a remote 
device using one or more camera body controls and a preset 
delay. 

BACKGROUND 

Photography is an integral component of modern society, 
and photographed images pervade our lives. Photographic 
images appear, for example, in books, magaZines, catalogs, 
journals, newspapers, billboards, posters and scrapbooks and 
are displayed in homes, art galleries, retail stores, shopping 
malls, of?ce buildings and many other places. While many 
photographic images are acquired using only natural ambient 
light, many other images are acquired using photographic 
?ash lighting. When image-acquisition ?ash lighting is used, 
a photographer often uses one or more modeling lights prior 
to image acquisition for any of a variety of reasons, such as 
checking for unWanted shadoWs, glare, re?ection, etc. and/or 
checking for desired shadoWs and other lighting effects. Gen 
erally, these modeling lights are either kept poWered up to a 
suf?cient level or turned up to a su?icient level When needed. 
Keeping the modeling lighting poWered up can be problem 
atic due to the heat this type of lighting generates, Which can 
be uncomfortable for live models and detrimental to heat 
sensitive still subjects. Occasionally turning up the poWer of 
modeling lighting can be inconvenient, even using more 
recent remotely-controlled modeling lights. 
Many photographic images are acquired Without adding 

special effects to the captured scene. HoWever, many other 
photographic images are acquired using added special 
effects, such as arti?cial Wind, snoW, mist and rain, and/or 
using contrived scenes that use in-scene props and other 
items, such as in-scene lighting. Today, many special effects 
generators, for example, fans, snoW shakers, mi sters and rain 
systems, are turned off and on electronically using dedicated 
on/off and/or speed/poWer control sWitches. Similarly, in 
scene lighting can often be controlled using such dedicated 
control sWitches. Typically, a photographer, or more often a 
photographer’s assistant, has the task of controlling the 
operation of any special effects devices and in-scene lighting 
for image acquisition. 

In addition, some photographic settings, such as very loW 
light scenes photographed in a photography studio (or other 
location having controllable ambient lighting), require ambi 
ent lighting to be loWered or turned off during image acqui 
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2 
sition so that the ambient light does not interfere With image 
acquisition. Often, this ambient lighting needs to remain on 
except for short periods at and around the time of image 
acquisition because the ambient lighting is necessary for the 
photographer and any assistants to see While moving around 
the studio and/or readying the scene for image acquisition. 
Usually, a photographer or photographer’ s assistant manually 
controls the pertinent ambient lighting device(s) using con 
ventional dedicated controls. 

SUMMARY OF THE DISCLOSURE 

In one implementation, the present disclosure is directed to 
a method of changing poWer states of a remote lighting device 
using a camera body, including detecting at least one ?rst 
camera body signal that is generated as a function of a user 
actuation of at least one camera body control; generating a 
?rst poWer level signal in response to said detecting of the at 
least one ?rst camera body signal, the ?rst poWer level signal 
including data representing a ?rst poWer output level for the 
remote lighting device; Wirelessly transmitting the ?rst poWer 
level signal so as to cause the remote lighting device to oper 
ate at the ?rst poWer output level; implementing a preset 
delay; and causing the remote lighting device to change from 
the ?rst poWer output level to a second poWer output level 
different from the ?rst poWer output level in response to 
expiration of the preset delay. 

In another implementation, the present disclosure is 
directed to a system for changing poWer states of a remote 
lighting device using a camera body. The system includes a 
means for detecting at least one ?rst camera body signal that 
is generated as a function of a user actuation of at least one 
camera body control; a means for generating a ?rst poWer 
level signal in response to said detecting of the at least one 
?rst camera body signal, the ?rst poWer level signal including 
data representing a ?rst poWer output level for the remote 
lighting device; a means for Wirelessly transmitting the ?rst 
poWer level signal so as to cause the remote lighting device to 
operate at the ?rst poWer output level; a means for implement 
ing a preset delay; and a means for causing the remote lighting 
device to change from the ?rst poWer output level to a second 
poWer output level different from the ?rst poWer output level 
in response to expiration of the preset delay. 

In still another implementation, the present disclosure is 
directed to a machine-readable hardWare storage medium 
containing machine-executable instructions for performing a 
method of changing poWer states of a remote lighting device 
using a camera body. The machine-executable instructions 
includes a set of machine-executable instructions for imple 
menting detection of at least one ?rst camera body signal that 
is generated as a function of a user actuation of at least one 
camera body control; a set of machine-executable instruc 
tions for generating a ?rst poWer level signal in response to 
the detection of the at least one ?rst camera body signal; a set 
of machine-executable instructions for initiating transmitting 
of the ?rst poWer level signal so as to cause the remote 
lighting device to operate at a ?rst poWer state; a set of 
machine-executable instructions for implementing a preset 
delay; and a set of machine-executable instructions for caus 
ing the remote lighting device to change from the ?rst poWer 
state to a second poWer state different from the ?rst poWer 
state in response to expiration of the preset delay. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For the purpose of illustrating the invention, the draWings 
shoW aspects of one or more embodiments of the invention. 
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However, it should be understood that the present invention is 
not limited to the precise arrangements and instrumentalities 
shoWn in the drawings, Wherein: 

FIG. 1 is a ?oW diagram illustrating a method of changing 
poWer states of a remote device using one or more camera 

body controls and a preset delay; 
FIG. 2 is a diagram of a photographic system that includes 

a camera, a Wireless controller, a remote multifunctional 
lighting system incorporating a modeling lighting source, and 
a special effects fan, Wherein the system is con?gured to 
perform steps of the method of FIG. 1; 

FIG. 3 is a high-level diagram of the Wireless controller of 
FIG. 2; 

FIG. 4 is a diagram illustrating a computer-based environ 
ment for con?guring a Wireless controller, such as the exter 
nal Wireless controller of FIGS. 2 and 3; 

FIGS. SA-B together contain a ?oW diagram illustrating a 
method of controlling the scene illumination output of mod 
eling lighting using a controller having a Wake mode, an 
autofocus assist mode and a backlight mode, such as the 
controller of FIGS. 2 and 3; 

FIG. 6 is an example timing diagram illustrating function 
ing of the autofocus assist mode of a Wireless controller, such 
as the controller of FIGS. 2 and 3, using the control settings 
illustrated on the screen of the graphical user interface of FIG. 

4; 
FIG. 7 is an example timing diagram illustrating function 

ing of the Wakeup mode of a controller, such as the controller 
of FIGS. 2 and 3, using the control settings illustrated on the 
screen of the graphical user interface of FIG. 4; 

FIG. 8 is a diagram illustrating circuitry and corresponding 
signaling suitable for use in the camera body interface of a 
controller, such as the controller of FIGS. 2 and 3; 

FIG. 9 is a high-level diagram illustrating a ?exible control 
system for controlling a host of devices, including modeling 
lighting devices, special effects devices, non-modeling con 
tinuous lighting devices and in-scene non-lighting devices, 
using one or more camera body controls of a camera body; 
and 

FIG. 10 is an elevational vieW of a photography studio 
containing a photographic system that includes a camera, 
ambient lighting devices and an in-scene lighting device, 
Wherein the system is con?gured to alloW a photographer to 
control operation of the ambient lighting devices and in-scene 
lighting device using the body of the camera; 

FIG. 11 is a diagram illustrating a digital camera-body 
status communication signal containing autofocus assist and 
backlight information that a controller of the present disclo 
sure can use to control one or more modeling lighting 

device(s); and 
FIG. 12 is an example timing diagram illustrating the con 

trol of one or more remote devices in a manner that synchro 
niZes a remote device to image capture. 

DETAILED DESCRIPTION 

Referring noW to the draWings, FIG. 1 illustrates a method 
100 of changing poWer states of a remote device using one or 
more camera body controls and a preset delay. As Will be 
readily understood by those skilled in the art after reading this 
entire disclosure, a control method containing broad concepts 
disclosed herein, such as method 100, is useful for a number 
of purposes, including: alloWing a photographer to use mod 
eling lighting to check for unWanted and/or Wanted lighting 
effects and levels that Will appear in images captured using 
?ash photography; alloWing a photographer to control opera 
tion of remote special effects; alloWing a photographer to 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
control ambient and in-scene lighting; alloWing a photogra 
pher to control remotely controllable devices appearing in a 
photographic scene; and any combination thereof, all Without 
having to remove an eye from the camera’s vieW?nder or 
live-vieW display. Such a control method also alloWs for use 
of modeling lighting to provide light for assisting a camera in 
carrying out its autofocus functionality. 
Method 100 typically begins at step 105 by detecting one or 

more camera body signals. As used herein and in the 
appended claims, the term “camera body signal” and like 
terms mean a signal generated either internally or externally 
relative to the camera body and that is used to control func 
tionality inherent in the camera body itself, any lens attached 
thereto and any image-acquisition ?ash-lighting device 
attached to the camera body or responsive to a ?ash-sync 
signal generated by the camera body. Because the present 
disclosure is directed to controlling devices starting prior to 
any image capturing, a shutter-release signal is excluded from 
the term “camera body signal.” As those skilled in the art Will 
appreciate, the term “shutter” as used herein and in the 
appended claims is intended to refer to a mechanical shutter, 
an electronic shutter and any combination thereof and equiva 
lent thereto. 
A camera body signal can be generated by a user actuating 

any type of sWitch or other actuator, mechanical, soft or 
otherWise. A camera body signal can also be generated by 
circuitry internal to a camera body in response to any one or 
more of a variety of events, such as a user actuating a sWitch 
(e.g., a partial press (a/k/a “half press”) of a shutter release 
button or a press of an autofocus button or a depth-of-?eld 

previeW button) and camera body circuitry determining a 
particular function is needed (e. g., a camera processor deter 
mining that the lens needs to be autofocused), among others. 
Examples of a camera body signal generated internally Within 
the camera body include, but are not limited to, a camera body 
Wake signal, a camera body sleep signal, an autofocus assist 
signal, a camera body backlighting on/off signal, a menu 
control signal, a ?ash compensation signal, a signal from a 
“click Wheel” or other user control, such as a partial-press 
sWitch signal generated upon a partial press of a shutter 
release button. Examples of a camera body signal generated 
externally include, but are not limited to, a partial-press 
sWitch signal initiated from an external device and commu 
nicated to the camera body, for example, via an external 
communications port on the camera body (e.g., a hotshoe, a 
proprietary connector port, a motor-drive port, a universal 
serial bus (U SB) port, a “FIREWIRE” (IEEE 1394) port, etc.) 
and any other camera body signal that can be initiated or 
generated externally from the camera body. Speci?c 
examples are described beloW in detail to give the reader an 
understanding of hoW step 105 can be implemented. 

HoWever, those skilled in the art Will appreciate that con 
trols provided to a particular camera body and camera body 
control signals vary to a great extent such that it is impractical 
to cover all current conventional camera body controls and 
camera body control signals, and that it is virtually impossible 
to predict future camera body controls and camera body con 
trol signals. That said, those skilled in the art Will readily be 
able to implement the broad concepts of the present disclo 
sure for virtually any one or more camera body controls 
and/or any one or more camera body signals. The detection of 
the one or more camera body signals can be performed inter 
nally or externally relative to the camera body, for example, 
by a controller, such as a microprocessor/software systems, 
hardWare controller, a combination of these, or other cir 
cuitry. Several examples of internal and external detection are 
described beloW in detail. 
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At step 110 a ?rst power state change signal is generated in 
response to the detection of the one or more camera body 
signals in step 105. Like detecting step 105, generating step 
110 can be performed internally or externally relative to the 
camera body, depending on the con?guration of the overall 
control system. For example, if a particular camera body 
includes an internal controller, generating step 110 can be 
performed internally. In another example in Which a control 
ler is provided externally to a camera body, generation step 
110 is performed outside the camera body. As Will become 
apparent from the detailed examples provided beloW, the ?rst 
poWer state change signal can be, for example, a signal rec 
ogniZable directly by the target, i.e., controlled, device(s) or 
recogniZable by an intermediate device, such as a Wireless 
receiving device that, in turn, generates one or more signals 
recogniZable by the controlled device(s). The relevant signal 
ing depends on the overall con?guration of the system. As 
Will also be discussed beloW, the ?rst poWer state change 
signal may be accompanied by and/or contain data, such as 
one or more poWer level values and/or a poWer state change 
time delay value for a subsequent poWer change, among 
others. Examples of such data are described beloW in the 
detailed examples. 
At step 115 the ?rst poWer state change signal is transmit 

ted so as to cause one or more controlled devices to operate at 

a ?rst poWer state. As alluded to above relative to generating 
step 110, the Way the controlled device(s) are caused to oper 
ate at the ?rst poWer state depends on the con?guration of the 
overall control system. For example, if a particular controlled 
device has user-settable poWer level settings that can be input 
Wirelessly, then the system can be con?gured, for example, so 
that the poWer state change signal contains a desired poWer 
level setting. In another example, if a particular controlled 
device has user-settable poWer level settings that can be input 
only either through an onboard user interface on the device or 
through a Wired port on the device, then the system may 
include tWo Wireless devices, a ?rst one at the camera body 
and a second one connected to the Wired input port of the 
controlled device. In one scenario, the ?rst Wireless device at 
the camera body may transmit a simple remote-device trigger 
signal to the second Wireless device at the controlled device. 
In this case, upon receiving the trigger signal the second 
Wireless device Would, for example, send the illumination 
output level setting. If multiple controlled devices are being 
controlled at the same time via Wireless devices, each of these 
devices may have a unique identi?er that a properly con?g 
ured system can utiliZe to implement differing control 
schemes among the multiple devices. Detailed examples of 
Ways of implementing transmitting step 115 are presented 
beloW. 

After each controlled device has been set to the ?rst poWer 
state at step 110, at step 120 a preset delay is implemented. 
This preset delay determines hoW long each controlled device 
Will be kept at the ?rst poWer state before the device Will be 
changed to a second poWer state. Typically, the preset delay 
Will be on the order of 1 second to 5 seconds or more, depend 
ing on the needs of the photographer. Such preset delay can be 
set in any suitable manner. For example, in some embodi 
ments the preset delay can be set by a photographer or assis 
tant. In other embodiments, the preset delay can be set by the 
manufacturer of the device providing the preset delay. 

The Way that step 120 can be accomplished varies, for 
example, With the overall system con?guration and capability 
of the controlled device(s). For example, if a particular con 
trolled device has a built-in timer that is Wirelessly settable 
With a delay and the device is able to change its poWer state 
When the timer times -out on the delay, then the transmission 
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6 
of the ?rst poWer state change signal at step 115 can be 
accompanied not only by a desired poWer change setting for 
the ?rst poWer state change but also by a delay value and a 
desired poWer state setting for the second poWer state change. 
Then, When the built-in timer times-out on the set delay, the 
controlled device automatically changes from the ?rst poWer 
state to the second poWer state. In another example Wherein a 
controller at the camera body has a timer and the controlled 
device at issue is responsive to poWer state change signals 
containing corresponding respective poWer change settings, 
at step 115 the controller sends the ?rst poWer state change 
signal containing a poWer state setting for the ?rst poWer state 
and then sets its internal timer to the desired delay. Then, 
When the controller’s timer times-out on the set delay, at step 
125 the controller sends a second poWer state change signal 
containing a poWer change setting for the second poWer state 
change. 
A further example includes tWo Wireless devices and a 

controlled device that has settable poWer states and a settable 
delay, but only through a Wired port. In one scenario, at step 
115 a ?rst one of the Wireless devices at the camera body 
sends the ?rst poWer state change signal to a second one of the 
Wireless devices at the controlled device. When the second 
Wireless device at the controlled device receives the ?rst 
poWer state change signal, it then loads ?rst and second poWer 
state settings and delay value into the controlled device, and 
the controlled device uses this information to control the ?rst 
and second poWer changes. In this example, steps 120, 125 
are performed by the various aspects of the sending of the 
original poWer state signal, loading of the delay and second 
poWer state setting by the second Wireless device and the 
response of the controlled device to the set delay and second 
poWer state level. In a dual Wireless device scenario other 
variations include, but are not limited to, the ?rst device 
including the delay timer, the second device including the 
delay timer, the ?rst device being programmed With desired 
poWer state levels and delay value and the second device 
being programmed With desired poWer state levels and delay 
value. Those skilled in the art Will readily appreciate that there 
are numerous possible scenarios for performing steps 120, 
125 and that a description of all of these scenarios is not 
needed for those skilled in the art to implement the broad 
concepts disclosed herein in any of the possible scenarios 
based on the present disclosure. Several particular examples 
of possible scenarios are described beloW in detail. 

FIG. 2 illustrates an exemplary photographic system 200 
that is con?gured to carry out the steps of method 100 of FIG. 
1. Referring to FIG. 2, and also to FIG. 1, photographic 
system 200 includes a camera body 204 and tWo continuous 
type modeling lighting apparatuses, namely, a multifunction 
lighting system 208, Which includes a continuous modeling 
light, and a dedicated modeling lighting device 212. In this 
example, each modeling lighting apparatus 208, 212 is con 
trollable from camera body 204 via a controller 216 mounted 
to a hotshoe 220 on the camera body. As described beloW in 
detail, controller 216 is con?gured to control the modeling 
lighting functionality of multifunction lighting system 208 in 
one, the other, or both of a Wake mode and an autofocus assist 
mode, depending on a user’ s preference, and to control mod 
eling lighting device 212 in a backlight control mode. Brie?y, 
Wake mode of controller 216 uses a camera body Wake signal 
and a corresponding camera body sleep signal each generated 
by camera body 204 to control scene illumination output 
levels of continuous type modeling lighting of multifunction 
lighting system 208. The Wake signal may be generated by 
any of a variety of controls on camera body 204. HoWever, a 
very useful control for a photographer to use to initiate the 
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Wake signal is a shutter release button 224 on camera body 
204, a partial press (commonly referred to as a “half press”) of 
Which causes the camera body to generate a Wake signal. The 
corresponding sleep signal is typically automatically gener 
ated by camera body 204, for example, by an internal micro 
processor, after a preset time folloWing release of the shutter 
release or other control. 

Autofocus assist (AFA) mode of controller 216 uses a 
camera body autofocus assist signal generated by camera 
body 204 to control scene illumination output levels of the 
modeling lighting of multifunction lighting system 208. In 
this example, camera body 204 is con?gured to generate an 
autofocus assist signal in tWo Ways, a ?rst in response to a user 
pressing an autofocus (“AF”) button 228 located on the cam 
era body Within ready reach of a photographer’s thumb and a 
second in response to the camera body (via autofocus cir 
cuitry (not shoWn)) determining that a lens 232 attached to the 
camera body needs to be actuated to bring the scene into 
focus. The generation of camera body autofocus assist signals 
in both of these manners is Well knoWn in the art such that 
further description is not necessary herein for those skilled in 
the art to implement the broad concepts disclosed herein. 

In this example, backlight (B/L) mode of controller 216 
uses a camera body 204 backlighting control signal generated 
by camera body to control scene illumination output levels of 
modeling lighting device 212. In this case, camera body 204 
includes a backlighting control button 236 that a user uses to 
turn backlighting of one or more displays, such as LCD 
display panel 240, on the camera body on and off as desired. 
It is noted that differing camera body models have differing 
Ways of handling backlighting functionality and signaling. 
For example, some current camera body models have on 
actuators, like backlight control button 236, Whereas others 
have on-sWitches. In mo st current camera bodies, each type of 
actuator is used in conjunction With a built-in timer used to 
control When the camera body turns the backlighting off. In 
addition, some current camera body models make the camera 
body backlighting signaling available at the hotshoe of the 
camera body, Whereas others do not. As Will be seen beloW, 
camera body 204 of FIG. 2 is of the type that makes camera 
body backlight signaling available at hotshoe 220. Camera 
body 204 is also con?gured like many conventional camera 
bodies to make camera body Wake (and sleep) and autofocus 
assist signals available at hotshoe 220. Further details of 
Wake, AFA and B/ L modes of controller are described beloW 
in greater detail after a description of multifunction lighting 
system 208 and modeling lighting device 212. 

In this example, multifunction lighting system 208 
includes a dual function lighting head 244 that provides both 
image acquisition strobe light from a ?ash source 248 (such as 
a xenon ?ash tube) and continuous light from a continuous 
light source 252 (such as a tungsten bulb). Lighting head 244 
is poWered by a suitable generator pack 256. A similar mul 
tifunctional lighting system is available from Profoto, Stock 
holm, SWeden, among other photographic lighting manufac 
turers. Generator pack 256 includes a built-in Wireless 
communications device 260 and an onboard microprocessor 
(not shoWn) responsive to a relatively robust set of user 
settable lighting control parameters, including modeling 
lighting control parameters. Parameters for operating multi 
function lighting system 208 that a user is able to set/control 
using Wireless communications device 260 include illumina 
tion output level settings. In this example, Wireless commu 
nications device 260 implements a pair of illumination level 
change delay settings. The use of these parameters and set 
tings is described beloW in greater detail. 
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Wireless communications device 260 is in Wireless RF 

communication With controller 216 so as to receive one or 

more instructions (sets) for controlling the operation of mul 
tifunction lighting system 208. In this connection, Wireless 
communications device 260 includes an RF receiver (not 
shoWn). In other embodiments, Wireless communications 
device 260 may also include an RF transmitter or, altema 
tively to separate RF receiver and transmitter, an RF trans 
ceiver. It is noted that in yet other embodiments, Wireless 
communications may be implemented using another commu 
nication technique, such as visible-light communication 
(e.g., using a strobe attached to controller 216) and infrared 
communication, among others. 
When an instruction (of instruction set, depending on the 

communication protocol) containing a poWer level setting is 
received by the built-in microprocessor of generator pack 256 
(for example via built-in Wireless communications device 
260, an external port 264 or a built-in user interface 268), the 
onboard microprocessor changes the output illumination 
level of continuous light source 252 to the setting provided in 
that instruction (set). If a delay value is not also provided With 
the instruction (set), continuous light source 252 Will stay at 
the neW setting until the microprocessor receives another 
poWer state instruction, such as another illumination output 
setting or a poWer-off instruction. HoWever, When the 
onboard microprocessor of generator pack 256 receives an 
instruction (set) containing ?rst and second poWer level set 
tings and a delay setting, the built-in microprocessor ?rst 
changes the illumination output of continuous light source 
252 to the ?rst poWer level setting, holds the illumination 
output for the delay setting and then changes the illumination 
output to the second poWer level setting. The poWer level 
setting may be expressed in any convenient form, such as 
percentage of maximum output poWer, absolute input poWer 
or absolute output poWer, among others. The delay setting 
may also be expressed as any convenient value, such as num 
ber of seconds, minutes or other prede?ned periods. 

In this example, modeling lighting device 212 is a standa 
lone modeling lighting device that utiliZes a continuous light 
source (on hidden side of device 212, but such as a tungsten 
bulb, a light-emitting diode (LED) or an array (panel) of 
LEDs) to provide continuous light at a user-selectable illumi 
nation output level. Such a modeling lighting device is avail 
able from Elinca, Geneva, SWitZerland, among other photo 
graphic lighting manufacturers. Modeling lighting device 
212 includes an onboard controller (not shoWn) that canbe set 
to any one of various illumination output levels via either of 
an integrated user interface 270 and a Wired communications 
port 272. Because modeling lighting device 212 does not have 
a built-in Wireless communications device like generator 
pack 256, the modeling lighting device is supplemented With 
an external RF Wireless communications device 276 that is in 
Wired communication With Wired communications port 272 
of the device. In this example, modeling lighting device 212 
is con?gured to be toggled betWeen tWo user-preset illumi 
nation output levels set by a user via integrated user interface 
270 in response to it receiving a certain trigger signal. Con 
sequently, Wireless communications device 276 is in Wireless 
RF communication With controller 216 so as to receive ?rst 
and second IOC signals (Which may be the same as one 
another) that cause Wireless communications device 276 to 
provide each certain toggling trigger signal to modeling light 
ing device 212. In this connection, Wireless communications 
device 276 includes an RF receiver (not shoWn). In other 
embodiments, Wireless communications device 260 may also 
include an RF transmitter or, alternatively to separate RF 
receiver and transmitter, an RF transceiver. It is noted that in 






















