
US 20080183307A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2008/0183307 A1 

Clayton et al. (43) Pub. Date: Jul. 31, 2008 

(54) UPGRADEABLE AUTOMATION DEVICES, Publication Classi?cation 
SYSTEMS, ARCHITECTURES, AND 
METHODS (51) Int. Cl. 

G05B 11/01 (2006.01) 

(75) Inventors: Randy Clayton, Frederick, MD (52) US. Cl. .......................................................... .. 700/8 

(US); Michael Antone, Ellicott 
City, MD (US); Daniel Rahme, (57) ABSTRACT 
Ellicott City, MD (US) A multi-level automation control architecture, methods, and 

systems are disclosed, Which provide enhanced scalability, 
Correspondence Address; functionality, and cost effectiveness for energy, access, and 
MICHAEL ANTONE control. The systems include various combinations of auto 
7160 RIVERWOOD DRIVE, SUITE 150 mation controllers, remote controllers and peripheral devices 
COLUMBIAJ M]) 21046 that are used to provide monitoring and control functionality 

over the various systems in a structure, such as HVAC, Water, 
(73) Assignee; Autani Corporation’ Columbia’ lighting, etc. In various embodiments, the automation con 

MD (Us) troller and various peripheral devices are implemented to 
provide an integrated energy management system for the 

(21) APPL No; 11/971,464 structure. The system alloWs the user to manage energy based 
on the day, time, the presence of people, and the availability of 

(22) Filed: Jam 9, 2008 natural lighting and heating, as Well as prioritize and partici 
pate in demand-response program. The system can be imple 

. . mented usin a remote controller and ex anded throu the 
Related U's' Apphcatlon Data addition of agutomation controllers, remgte controllerfgland 

(60) Provisional application No, 60/886,918, ?led on Jan peripheral devices to enable the system to be tailored to 
26, 2007. speci?c user requirements. 

Remote 12 
Controller 10 

Automation 1 0 Controller \/ ‘A 

Peripheral 
Devicen 

Peripheral 
Device1 

14 



Patent Application Publication Jul. 31, 2008 Sheet 1 0f 15 US 2008/0183307 A1 

603mm .1 :EmEQtQQ 

603mm 3 E6526“; 

o\_./ 5:95:00 
cozmEoS< 

\ 1. 

or $=2Eo0 
NA/ wHoEom 

F .5 



Patent Application Publication Jul. 31, 2008 Sheet 2 0f 15 US 2008/0183307 A1 

or 

6230 5226a 
E 

550260 20:51 
?acqzmm N_. 

/ 6=o=co0 cozmEoS< 
5226a N .E 



Patent Application Publication Jul. 31, 2008 Sheet 3 0f 15 US 2008/0183307 A1 

Fig. 3 
10 

Peripheral 
CRertnoltle ‘)4 on r0 er 

/ 

u \\ 



Patent Application Publication Jul. 31, 2008 Sheet 4 0f 15 US 2008/0183307 A1 

‘28% 63 658mg: o=5< 

CE 
5&6 82> - B1 

- 8n. 

._owcom EEOEQQEQEBLP ‘ mOQ EEEwCmEEEQQQ 82> - won z?woczm? - mom 5528505 - 5.22%: - Eu 

2%: 8mm wuém 6,3285% 65a 3380 
>P mo> 

Eow mow mam wow wow wow wow mow mom Em 

El 

603mm \cwncoumm 
60300 NE 5226a 

q .5 

6250 5226a 6:9:60 oHoEmm 



Patent Application Publication Jul. 31, 2008 Sheet 5 0f 15 US 2008/0183307 A1 

822w co=wEoS< 
or 

022mm 822w co=mEoS< 

0:95 2522 
A: 

.6525 .m2 xhoEmz 652$ 
mm .5 

ESQEQO 



Patent Application Publication Jul. 31, 2008 Sheet 6 0f 15 US 2008/0183307 A1 

@250 @9206 

F - 659:8 Em__o\wwwuo< 
L\ | u l | u | | in 

luuuli 

m - 659:8 Em=0\wwooo< 
6:9:60 ¢o=mEoS< 

/ 
NF 

8 .mm 



Patent Application Publication Jul. 31, 2008 Sheet 7 0f 15 US 2008/0183307 A1 

LOEQHQU 

f 

Em .E 6.3 sm 

4 

Us? $95 3 
w .5 



Patent Application Publication Jul. 31, 2008 Sheet 8 0f 15 US 2008/0183307 A1 

? 
P 

(O 
P 

Fig. 7 

12 



Patent Application Publication Jul. 31, 2008 Sheet 9 0f 15 US 2008/0183307 A1 

cm 

or 

mm .mm 



Patent Application Publication Jul. 31, 2008 Sheet 10 0f 15 US 2008/0183307 A1 

0 
N (O 

— 1 

O 
r _ 

—0 

E< 7» 
w _ 

P _ 

O 

\ _ 
0 

F32 
(D 

O 
Q 4-. 

w E “i 
I w L 

c» 2 
i; *."\ a 

E 
O 
(3 



Patent Application Publication Jul. 31, 2008 Sheet 11 0f 15 US 2008/0183307 A1 

Fig. 9a 



Patent Application Publication Jul. 31, 2008 Sheet 12 0f 15 US 2008/0183307 A1 

01 Lo O< 



Patent Application Publication Jul. 31, 2008 Sheet 13 0f 15 US 2008/0183307 A1 

12/14 10 

AC or RC 



Patent Application Publication Jul. 31, 2008 Sheet 14 0f 15 US 2008/0183307 A1 

m c2303 or 

Em... 

m co=moo|_ ER? 

\1 am 
.I - 

3N? \ om 

....... _ OE\O< Thu“ ...~ . E 

,D 4 7. E226 EwEwmmcm? x6362 co=moo|_-=_:_2 
2: .mm 





US 2008/0183307 A1 

UPGRADEABLE AUTOMATION DEVICES, 
SYSTEMS, ARCHITECTURES, AND 

METHODS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application No. 60/886,918 ?led Jan. 26, 2007 
and is related to US. Patent Application entitled “Upgrade 
ableAutomation Devices, Systems, Architectures, and Meth 
ods for Energy Management” ?led on even date herewith 
having attorney docket number 20070126B. 

STATEMENT REGARDING 
FEDERALLY-SPONSORED RESEARCH AND 

DEVELOPMENT 

[0002] Not Applicable. 

FIELD OF THE INVENTION 

[0003] The present invention is directed generally to auto 
mation systems and, more speci?cally, to automation systems 
to monitor and control conditions in and/ or around buildings 
and the operation of energy systems. 

BACKGROUND OF THE INVENTION 

[0004] Automation of the Work and leisure environment 
has been a concept that has been long pursued. Despite the 
continued pursuit, Widespread automation, particularly in the 
home, has not gone much beyond the use of timers, program 
mable thermostats, and universal remote controls for audio 
and video equipment. 
[0005] In the home, higher levels of automation have been 
left to the domain of the hobbyist and high net Worth indi 
viduals. A major reason being that home automation systems 
tend to be dif?cult to implement and maintain and/or 
extremely expensive relative to the utility and bene?ts of the 
system. Also, the solutions tend to be one siZe ?ts all, Where 
the bene?ts associated With the systems are realiZed With 
large system deployments, irrespective of Whether a person 
Wants to automate an individual socket, a room, or an entire 
facility. 
[0006] X10 has been the most Widely implemented proto 
col in the home automation industry. X10 is a loW-speed, 
unidirectional PoWerLine Communication/Carrier (PLC) 
solution that uses a home electrical poWer Wiring to commu 
nicate With various devices that control the various functions 
in the home, such as light sWitches, Wall receptacles, thermo 
stats, etc. Common criticisms of X10 are directed toWard its 
reliability and robustness, as Well as the level of user-friend 
liness. As such, these systems have been left to hobbyist and 
those people Willing to pay professional contractors to install 
and/ or maintain the systems. Other PLC protocols have been 
developed to address the criticisms of X10, Which have 
enhanced performance and user experience, but have not 
substantially broadened the market for these products. 
[0007] The high-end of the residential market has typically 
been addressed by comprehensive and expensive stand-alone 
systems, Which often require the use of professional services 
?rms to install and possibly maintain the system. These sys 
tems can be integrated With other systems, such as security 
and intercom systems, to defray the cost of system oWnership. 
In addition to the price of the comprehensive system, the cost 
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and inconvenience associated With providing an infrastruc 
ture to support these systems in existing structures has further 
constrained the market. 

[0008] The emergence of Wireless communication technol 
ogy and digital media has reinvigorated the automation mar 
ket, particularly the home market. NeW Wireless protocols 
and standards are being developed and adopted to support 
Wireless automation systems. The Wireless systems are not 
constrained by poWer lines and do not require expensive 
Wiring to build out a separate communication netWork or 
retro?t an existing structure. 

[0009] Currently, there are tWo emerging protocols being 
introduced in the 1“ generation of standard Wireless automa 
tion products, namely Zigbee and Z-Wave. Both protocols 
attempt to provide a Wireless netWorking standard that sup 
ports loW data rates, loW poWer consumption, security and 
reliability. Zigbee is open standard based on IEEE 802.15.4, 
While Z-Wave is a proprietary standard developed by Zensys, 
Inc., the current sole source for the chips that implement the 
protocol. 
[0010] Many of the high-end automation system vendors 
have developed media center systems for the distribution and 
control of audio and video signals throughout the structure, 
Which also include some home automation functionality. The 
media center provides control over various automation 
devices deployed in the structure and typically be accessed 
locally by a computer or remotely via the Internet. A universal 
remote control is typically provided, Which communicates 
With the media center, Which, in turn, communicates With the 
audio, video, and automation devices. 
[0011] Other products employ a gateWay controller that is 
controlled from a remote netWork operations center (“NOC”) 
via a netWork connection into the structure. The gateWay 
controller controls devices in the structure based on informa 
tion provided by the NOC and provide status information to 
the NOC. A remote control is provided to alloW for control of 
the individual automation devices Without having to repro 
gram the device through the NOC. 

[0012] Outside the home in non-residential settings, 
Whether it is for or non-pro?t, academic, governmental, 
social, etc., oWners and tenants face challenges similar to 
those in the residential market. Non-residential energy con 
sumers can employ highly sophisticated systems for control 
ling their heating, ventilation, and air conditioning 
(“HVAC”), as Well as for access control and information 
technology. Otherwise, these consumers are also generally 
limited to the use of programmable thermostats and motion 
controlled lighting. 
[0013] As such, most energy consumers have little visibil 
ity into their energy consumption patterns. The lack of vis 
ibility makes it dif?cult to modify or tailor consumption pat 
terns to reduce the energy consumed or the cost of the energy 
being consumed. Furthermore, participation in utility based 
conservation programs, such as demand-response programs, 
is typically limited to those residential and non-residential 
facilities that can operate With periodic interruptions of their 
air conditioning systems. 
[0014] Improved automation solutions are required that 
overcome the various limitations associated With prior art 
solutions to enable high quality, cost effective, and scalable 
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automation solutions for homes and businesses that can 
applied by the end users to their particular automation needs. 

BRIEF SUMMARY OF THE INVENTION 

[0015] The present invention provides, among other things, 
a scalable automation system that can be deployed as one or 
more independent systems at various times, Which can later 
be consolidated and operated by a centraliZed automation 
controller either as independent systems or as one consoli 
dated system. Unlike the prior art, the automation system of 
the present invention implements a hierarchical approach to 
the control platform that provides the end users With a Wide 
range of implementation schemes alloWing systems embody 
ing the present invention to be tailored to the speci?c appli 
cation and purpose of the user. The present invention can be 
implemented using various Wireline communication plat 
forms, e.g., poWerline, tWisted pair, coax, and ?ber, and pro 
tocols, as Well as Wireless technologies employing Zigbee, 
Z-Wave, Bluetooth, and/ or other proprietary and/or open stan 
dard, e.g., IEEE 802x, communication protocols. 
[0016] In the present invention, automation components 
generally can be grouped into three different types, automa 
tion controller, remote controller, and peripheral, or con 
trolled, device (or “peripherals”), Which have different roles 
in the system, such as master or command (command a func 
tion be performed), slave or function (perform a function), 
and peer (master or slave depending on function). Notably, in 
the present invention, different component types can provide 
command functionality, as Well as perform multiple roles at 
one time or different times, Which provides signi?cant ben 
e?ts from an implementation standpoint, as Will be discussed 
herein. Generally, the automation and remote controllers are 
peers from at least an interface perspective. The controllers 
are generally masters of the peripherals, making the periph 
erals slaves to the controllers, and the peripherals are gener 
ally peers to other peripherals. 
[0017] Peripheral devices in the present invention are gen 
erally implemented in a function role communicating directly 
With remote controllers and/or automation controllers 
depending upon the system con?guration and responding to 
their commands to perform a function, Which may include 
one or more steps, process, and/ or actions. For example, in the 
absence of an automation controller, the remote controller 
Will be used to communicate directly With and control periph 
eral devices. Common peripheral devices include electrical 
Wall and device receptacles and jacks, on/off, contact, and 
dimmer sWitches, visual (e.g., motion), audio, material 
(smoke, humidity, CO2, etc.), electromagnetic Wave (RF, IR, 
UV, etc.), and thermal sensors, thermostats, video equipment 
(e.g., cameras), audio equipment (e.g., microphones, speak 
ers), computer and other of?ce equipment and peripherals, 
etc. 

[0018] Automation controllers are generally command 
components. While in many embodiments the automation 
controller may only serve in a command role, various con 
?gurations could implement automation controllers With in a 
function role, in lieu of, or in addition to the command role. 
For example, While in most applications it Would be expected 
that the automation controller Would be capable of control 
ling all of the peripheral devices in the system; it may be 
desirable to incorporate multiple automation controllers into 
the system to provide additional functionality at various 
points in the building that is being automated. Also, if the 
automation controller includes Web broWsing capability, 
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video signal reception, communication equipment hook-up, 
etc., it may be desirable to have an automation controller 
deployed at a number of locations Within the building, in lieu 
of a computer and a traditional television set top box. It may, 
in turn, be desirable to control all of the automation control 
lers from one or more centraliZed automation controllers. 

[0019] Remote controllers in the present invention can 
serve as command or function components assuming a mas 

ter, slave, or peer role depending upon the system con?gura 
tion and functionality. For example, in various embodiments, 
the system Will be installed With only a remote controller and 
one or more peripheral devices. In these embodiments, the 
remote controller Will provide command authority and con 
trol over the operation of the peripheral devices. In various 
embodiments, When an automation controller is introduced 
into a system having only peripheral devices controlled by a 
remote controller, the automation controller may assume 
command authority over some or all of the peripheral devices, 
With the remote controller assuming a command role With 
respect to the automation controller for those peripheral 
devices that Were assumed. 

[0020] It Will be appreciated that different types of remote 
controllers can be employed in the present invention. For 
example, one type of remote controller may be able to provide 
command and/or slave functionality, While a second type of 
remote control may be able to serve solely to send commands 
to the automation controller, e.g., a standard remote control. It 
Will be further appreciated that the different types of remote 
controllers may enable different levels of functionality and 
feedback to the user. 

[0021] In addition, the remote controller can incorporate 
functionality that alloWs it to operate in multiple systems. For 
example, either type of remote controller can also serve as a 
“universal remote” controlling devices other than the auto 
mation peripheral devices. For example, the remote controller 
may be a master and/ or peer in a home automation system 
communicating using the Zigbee and/or Z-Wave protocols or 
other open or proprietary standard protocols With automation 
controllers and/or peripheral devices, While also supporting 
infrared (IR) or radio frequency (RF) signal transmission for 
line of sight (LOS) and/or non-line of sight (N LOS) control of 
audio and/or video equipment, such as TVs, DVD and CD 
players/recorders, DVRs, PVRs, and VCRs. 
[0022] In various embodiments of the present invention, the 
system may be in operation Without an automation controller 
using the remote controller to control a plurality of peripheral 
devices. In these embodiments, the remote controller recog 
niZes that there is not an associated automation controller, so 
it operates in the ?rst state, directly communicating With and 
controlling the peripheral devices. When the end user of the 
system introduces an automation controller into the system, 
the remote controller recogniZes the automation controller 
and operates in a second state communicating With the auto 
mation controller, instead of directly With the peripheral 
devices. If the associated automation controller becomes 
unassociated With the remote controller, then the remote con 
troller Will revert to the ?rst state and control the peripheral 
devices directly. 
[0023] The automation controller and a remote controller 
can provide different levels of control and functionality to the 
system. The remote controller, for example, may generally be 
able to control the on/off/dim state of a limited number of 
peripheral devices and provide some level of feedback, Which 
Will depend upon the type of remote controller, e.g., Whether 
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or not it has a display. In an exemplary embodiment, the 
remote controller does not have a display, but depicts the 
on/off/dim state of the peripheral device by lighting the key 
associated With that device. Alternatively, display remotes, 
remote monitors, or touch pads can provide individual device 
status displays or a device list that can be scrolled. The dis 
plays and touch pad can be integrated in the remote controller 
or separate components that communicate With the remote 
controller directly or indirectly. The remote controller may be 
con?gured to provide device status, irrespective of Whether it 
provides direct or indirect control of a peripheral device. 

[0024] In various embodiments, the system is operated 
using only the automation controller and the peripherals With 
out a remote controller. In these embodiments, the automa 
tion controller Will be accessible via one or more interfaces. 
For example, a display and data entry facility provided 
directly on the controller, a television or other monitor can be 
used for display With data entry on the controller or via an 
external device, such as a keyboard, etc. Other devices, such 
as computers, can be used to access the automation controller 
for the purposes of data access and input. Other computers 
can be con?gured in a client-server architecture With the 
controller for data access and entry. Alternatively, the con 
troller functionality could be distributed among multiple con 
trollers as discussed above. 

[0025] Additional devices can be employed to provide 
additional functionality or robustness to the system. For 
example, storage devices could be employed to off-load data 
collected by the automation controller. Access to the storage 
devices could be achieved via the automation controller or 
directly by another computer, Which can provide analysis 
capability off-line from the automation controller. 
[0026] The automation controller can provide enhanced 
functionality concerning the automation system, such as 
Internet connectivity, remote monitoring (i.e., any computer, 
anyWhere monitoring, advanced scheduling for peripheral 
devices (turn on different lights on different days of the Week 
for security purposes), periodic and continual monitoring of 
peripheral devices (con?rm children’s light and TV are off), 
event correlation from peripheral device feedback (turn off 
lights if no one in the room for ?ve minutes), peripheral 
device fault information (e. g., a light bulb burns out, so there 
is no current ?oW irrespective of the state of the peripheral 
device), event noti?cation (e. g., email, text message, audible 
or visible signal, or electronically generated phone call, etc.), 
access control and monitoring to one or more parties concem 
ing a detected event. 

[0027] The automation controller can also provide addi 
tional functionality beyond the automation system. For 
example, it can provide a Web interface for broWsing or a 
control system for communication equipment used to provide 
services, such as plain old telephone service (POTS), voice 
over Internet Protocol (VoIP), video, audio, and data. In 
embodiments With suf?cient computing and storage capacity, 
various softWare applications can be run and/or ?les can be 
stored and sent to/from the automation controller. Video 
applications can be included, such as video recording, audio/ 
video broadcast or stream reception and codec functions. It 
could also provide modem, router, and/ or sWitch capabilities, 
if desired. 

[0028] Furthermore, the automation controller can be in a 
housing that includes one or more peripheral devices. For 
example, the automation controller housing can include one 
or more controlled electrical receptacles. Given that the auto 

Jul. 31, 2008 

mation controller Will often times be located proximate other 
electrical equipment that can be controlled, the inclusion of 
peripheral devices Within the automation controller housing 
provides a cost effective and space e?icient solution. Com 
munication betWeen the automation controller and the 
peripheral devices Within the housing probably is most cost 
effectively implemented via circuitry internal to the housing; 
hoWever, the peripheral devices could employ a transceiver 
and communicate in the same manner as other peripheral 
devices. 

[0029] In addition, there does not necessarily need to be a 
one-to -one correspondence betWeen the number of peripheral 
device transceivers for communicating With the controllers 
and the number of electrical devices being controlled. For 
example, electrical Wall outlets typically have tWo receptacles 
per outlet. In the prior art, each receptacle is considered a 
different controlled device. In the present invention, the Wall 
outlet can be considered one peripheral device With each 
receptacle being a sub-device. Both receptacles communicate 
With the controller via a common transceiver. One of ordinary 
skill can expand this concept, for example, to provide a multi 
receptacle, plug strip that shares a communication path 
(transceiver) to/from the controller. 
[0030] Similar to the remote controller, the automation 
controller can employ integrated or external display capabil 
ity. For example, the automation controller can be con?gured 
to display information on one or more television screens 

and/or computer monitors. Conversely, the automation con 
troller may have an integrated display, Which may or may not 
be a touch screen. 

[0031] In various embodiments, the system includes both 
stationary and mobile peripheral devices. The mobile devices 
can be used for security and safety purposes, such as theft 
prevention and tracking the location of children and disabled 
adults, as Well as pets and objects. The system detects the 
location of the mobile device periodically and/or on-demand 
and can employ information concerning the mobile device 
provided by stationary devices. 
[0032] Also, the peripheral devices can be con?gured to 
communicate With other systems. For example, a peripheral 
device, such as a plug strip/surge protector, may include 
communication capability With a computer via USB cable or 
other connection. In these embodiments, the peripheral 
device could send a system message to the computer that 
poWer Was going to be interrupted and for the computer to 
perform a graceful shutdoWn. It could also send a signal that 
initiates the booting up of the computer. 
[0033] Embodiments of the present invention also may 
include a limited purpose remote controller (“LPRC”), Which 
can be a Wall mounted, free-standing, or handheld device. The 
LPRC can be embodied as a con?gurable on-off or dimmer 
sWitch that can be used to control one or more peripheral 
devices directly and/ or via the automation controller or the 
remote controller. For example, the LPRC can be con?gured 
to control one light or one electrical receptacle in a room 
similar to a traditional light sWitch. Alternatively, the LPRC 
may be con?gured to control a group of lights and/or other 
peripheral devices. The LPRC is recon?gurable, such that the 
automation instruction created by the LPRC upon actuation 
can be varied as desired by the user. For example, the lighting 
con?guration can be varied, if a room is rearranged and audio 
and video components can be added and subtracted from the 
control of the LPRC as desired. 
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[0034] The automation system can be deployed over a Wide 
range of applications from providing basic automation and 
control functionality With individual peripherals in the home 
or Workplace to orchestrating the operation of the peripherals 
to provide comprehensive energy, automation, and access 
management solution. 
[0035] In various embodiments, the automation system 
Will perform integrated energy management of part or all of a 
facility. For example, a user in a business setting may estab 
lish a multi-level energy management structure. At a ?rst 
level, the user establishes day and time of day settings for the 
heating, ventilation, and air conditioning (“HVAC”) equip 
ment/units and systems. Typically, this Will involve setting a 
?rst temperature range for hours of operation and a second 
temperature range for hours of non-operation. 
[0036] A second level of control may be implemented at the 
Work space and common area level. For example, the tem 
perature of a Work space may be controlled depending upon 
Whether or not a person is present at the facility or Whether a 
meeting is scheduled or people are present in a Workspace, 
such as a conference room. 

[0037] The concept of controlling the temperature depend 
ing upon the presence of a person at the home or Work place 
can be exceeded more generally to “just in time” energy 
management. In various embodiments, the automation con 
troller provides access control and/or monitoring or interacts 
With an access control/monitor system and a person’s Work 
space or part of a residence is not supplied electricity unless 
the person is present. Upon detection of a person entering a 
facility, the automation controller Would turn on the supply of 
poWer to a person’s Work space and adjust the temperature of 
the Work space accordingly. In various embodiments, the 
automation controller could begin poWering up computer 
equipment and peripherals, so the equipment is ready to use 
When a person’s reaches their Work space. When a person 
leaves a Work space, the automation can direct the return of 
the Work space to its non-operational set points. 
[0038] At another level, the automation controller can coor 
dinate the different energy management activities Within a 
facility and/or Work space. For example, a Work space envi 
ronment Will be de?ned at least in part by the temperature and 
lighting intensity. The automation controller can be con?g 
ured to balance the solar impact, i.e., light and heat provided 
by sunlight, Within an area With the light and heating/cooling 
provided by the building systems to minimize the energy cost 
and/or consumption. In this case, the automation controller 
could control various lights, HVAC vents and/or units, and 
WindoW blinds in a coordinated manner to reduce energy 
consumption. Alternatively, the automation controller could 
interact With an area controller that could be coordinating the 
peripherals Within an area. For example, the area controller 
could include or be associated With various sensors, such as 
temperature, light intensity, and motion, in the area, Which 
provide local information used to control the area environ 
ment. 

[0039] The present invention addresses limitations of the 
prior art as Will become apparent from the speci?cation and 
draWings. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0040] The accompanying draWings are included for the 
purpose of exemplary illustration of various aspects of the 
present invention, and not for purposes of limiting the inven 
tion, Wherein: 
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[0041] FIGS. 1-5b shoW embodiments of automation sys 
tems; 
[0042] FIGS. 6a-7 shoW embodiments of automation con 
troller; 
[0043] FIGS. 8a-9b shoW embodiments of peripheral 
devices; 
[0044] FIGS. 1011-!) show embodiments of a system includ 
ing at least one mobile peripheral device and, 
[0045] FIGS. 11-16 shoW embodiments of LPRCs. 
[0046] It Will be appreciated that the implementations, fea 
tures, etc. described With respect to embodiments in speci?c 
?gures may be implemented With respect to other embodi 
ments in other ?gures, unless expressly stated, or otherWise 
not possible. 

DETAILED DESCRIPTION OF THE INVENTION 

[0047] FIG. 1 depicts an automation system 10 embodi 
ment of the present invention. The system 10 includes various 
components, such as an automation controller 12, a remote 
controller 14, and one or more peripheral devices 16 M. In this 
embodiment, the automation controller 12 has tWo Way com 
munications With the peripheral device 16 (as shoWn by the 
solid arroWs). It also has at least one Way communication With 
the remote controller 14, and, optionally tWo Way communi 
cations With the remote controller 14 (as indicated by the 
dashed arroWs). In addition, the remote controller 14 can have 
optional one or tWo Way communications With one or more of 

the peripheral devices 16M 
[0048] Communication betWeen the automation controller 
12 and the peripheral devices 16 can be Wired and/or Wireless 
depending upon the particular implementation. Wired com 
munication can make use of the poWer lines, local area net 
Works, or direct links betWeen communication ports, such as 
USB, RS-232 and 485, etc. Wireless communications can 
employ one or more Wireless technologies, such as Zigbee, 
Z-Wave, Bluetooth, and/ or other proprietary and/ or open stan 
dard, e.g., IEEE 802x, communication protocols transmit 
ting signals in the infrared and/ or radio frequency spectrum. 
As mentioned above, Zigbee and Z-Wave are protocols that 
have been developed speci?cally for applications, such as 
automation, Where some of the devices used in the system, 
such as those operating on battery poWer, may require loW 
poWer, reliable, non-line of sight communication. 
[0049] In embodiments such as FIG. 1, the automation 
controller 12 may serve as a peer or slave to the remote 
controller 14 depending upon the desired level of functional 
ity and communication betWeen the controllers. For example, 
When one Way communication is provided from the remote 
controller 14, the automation controller 12 Will act only as a 
slave performing an operation in response to a command/ 
input from the remote controller 14. In embodiments provid 
ing for tWo Way communication, the controllers may serve as 
peers or as a master and slave depending upon the con?gu 
ration of the system 10. For example, if the only communi 
cation from the automation controller 12 to the remote con 
troller 14 is to send information requested by remote 
controller 14, then the automation controller 12 Will operate 
as a slave to the command/input sent by the user via the 
remote controller 14. Conversely, if the automation controller 
12 can request/command certain actions be taken by the 
remote controller 14, such as report a status, then the control 
lers Will most likely be operating in a peer relationship. 
[0050] Embodiments based on FIG. 1 may include one or 
tWo Way communication betWeen the remote controller 14 
























