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SYSTEMS AND METHODS FOR CONSERVING ENERGY IN AN
ENTERTAINMENT SYSTEM

Background

(0001} Video service providers, such as cable providers and satellite television
providers, offen provide subscribers with an external television receiver {also known as a
set~iop box) that 18 wtithized o recetve television content and provide the television
content to an associated television recetver. Telewvision recetvers are often complex
devices that reguire a significant amount of energy to operate. However, 115 a problem
that users often forget to tum-off the television receiver afier completing viewing of' a
television program. Often, the user turns-off the television, but forgets (o tum-oft the
television receiver. For example, a viewer may leave for work, turn-off the television,
but forget to twrn-off the television receiver. Thus, the television receiver continues to
operate in an active state all day, outputiing video content to the television that is turned
off, and drawing a significant amount of energy for no reason.

{0002} As a solution to this problem, many television receivers now include an
inactivity timer. The television receiver operates to shut-off automatically afier a
specified period of time if no user input {e.g., channel change requests, requests to view
an electronic programming guide and the like) is received within the specified period of
time. However, a viewer may watch a particular program for a significant amount of
time without providing any input to the television receiver. For example, a viewer may
watch football without changing the channel or otherwise providing input to the
tel EVISION rece1ver fi};r four houwrs or more. A viewer m ay be'(:s:}mg; VEry apsat fd
television receiver shuts off sulomatically during a narticular program, sspecially if the
television receiver shuts off during the last play of & football game., Thus, the mterval tor
activation of the in aativity' timer is often selected 1o correspond with the maximum
expected time fength of prograraming viewabls by a user {e.g., four hours {or a sporting
event},

13003} In many cases though, the use of a single time interval for activating an

recerver on i the wmormng alter leaving for work, and the television receiver may not



CA 02727201 2015-11-13

shut off automatically until four hours after the user stopped watching television.
Similarly, the user may leave the television receiver on in the evening after they go to
bed. Again, the television receiver may shut off automatically four hours after the user
stops watching television. In the described example, the television receiver is left on
unnecessarily for eight hours a day, resulting in a significant waste of energy by the

television receiver.

Summary

[0003a] Accordingly, in one aspect there 1s provided an entertainment device
comprising: an input module that receives presentation content from a content source; an
output interface module communicatively coupled to the input module that outputs the
presentation content for presentation by a presentation device; a data collection module
that aggregates usage data regarding the entertainment device during multiple user
sessions, wherein at least two of the user sessions comprise first and second instances of
similar presentation content viewed on different days for which low-power state events
differed between a user-imtiated low-power event and a first timer trip event; and a power
management module coupled to the output interface module and the data collection
module that: comprises a first timer configured to automatically enter the entertainment
device 1into a low-power state after a predetermined first period of time; processes the
usage data to determine viewing habits of a user specific to the instances of similar
presentation content viewed on different days, to predict when the user completed
watching a third instance of the similar presentation content; determines, based on the
user viewing the third instance of the similar presentation content, a probability that the
user will complete viewing the third instance of the similar presentation content at a time
comparable to the user-initiated low-power event collected from the first instance of the

similar presentation content; and determines, based on the determined probability, to

automatically command the output interface module to enter a low power mode state at a

time related to a time of the user-initiated low-power event collected from the first

instance of the similar presentation content.

[0003b] According to another aspect there 1s provided a television receiver
comprising: an input module that receives video content from a content source; an output
interface communicatively coupled to the input module that outputs the video content for
presentation on a presentation device; a data collection module that aggregates multiple
types of usage data regarding the television receiver during multiple user sessions,

wherein the usage data includes at least two user sessions comprising a similar television
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program viewed on different days for which a low-power state was entered for the
television recerver for at least one of the sessions by a user-initiated low-power event; and
a power management module that 1s coupled to at least the output interface module and
the data collection module and that: includes a timer configured to automatically enter the
television recetver 1nto the low-power state after a predetermined period of user
inactivity; evaluates the multiple types of usage data and present operating parameters of
the television receiver to predict when a user will complete viewing of a third user session
comprising the similar television program viewed on a third day; and determines to
automatically command the output intertace module to enter a low power mode state
based on the prediction , wherein the prediction provides a time similar to an occurrence
time of the user session for which the low-power state of the television receiver was
enacted by the user-imitiated low-power event.

[0003¢] According to yet another aspect there 1s provided a method for placing an
entertainment device into a power mode state, the method comprising: receiving user log-
in information at a television receiver having a first timer configured to automatically
enter the entertainment device into a low-power state after a predetermined first period of
time; aggregating usage data of a particular user associated with the log-in information
regarding the television recerver during multiple user sessions, wherein at least two of the
user sessions comprise first and second 1nstances of similar presentation content viewed
on different days for which low-power state events differed between a user-initiated low-
power event and a first timer trip event; outputting presentation content for presentation
on an associated presentation device; evaluating the usage data of the particular user and
present operating parameters of the television receiver based on at least one rule to
determine viewing habits of the particular user specific to the instances of similar

presentation content viewed on different days, to predict whether the particular user has
completed watching a third instance of the similar presentation content; determining,
based on the viewing the third 1nstance of the similar presentation content, a probability
that the particular user will complete viewing the third instance of the similar presentation
content at a time comparable to the user-imitiated low-power event collected from the first
instance of the similar presentation content; and determining, based on the determined
probability, to command at least one component of the television receiver to enter a low

power mode state at a time related to a time of the user-initiated low-power event

collected from the first instance of the similar presentation content.

2a
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Briet Description of the Drawings

[0004] The same number represents the same element or same type of element in
all drawings.

[0005] FIG. I illustrates an embodiment of an entertainment system.

[0006] FIG. 2 illustrates the entertainment device of FIG. 1 embodied as a
television recelver.

[0007] FIG. 3 illustrates an embodiment of an entertainment system.

[0008] FIG. 4 1llustrates an embodiment of an entertainment device including a
sensor device for monitoring usage by a user.

[0009] FIG. 5 illustrates an embodiment of a method for placing an entertainment

device mnto a low power mode state.

Detailed Description

[0010] The various embodiments described herein generally provide apparatus,
systems and methods for conserving energy in an entertainment system. More
particularly, an entertainment device tracks usage patterns of a user over time and utilizes
the collected information to automatically enter a low power mode state at appropriate
times. As used herein, a low power mode state may refer to any reduced power state of
components of an entertainment device, including a standby state, a sleep mode state or
an off state. By entering the low power mode state automatically at flexible times based
on usage patterns, the entertainment device achieves optimized energy savings without
the need for user intervention. In short, the various embodiments described herein
provide an entertainment device that automatically enters a low power mode state based

on an evaluation of usage data collected during multiple user sessions.

2b
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{0011} The entertainment device may conprise any type of device or system that
cuiputs content for presentation on an associated presentation device {e.g., an extemal
television recetver that outputs video content fo a television} or that is integrated with a
presentation device (e.g., a television recerver integrated with g television). In at least
one embodiment, an entertainment device comprises a television recetver that receives
video content from a television distribution system and outputs the television
programuming to a television or other type of display device. However, the teachings
described herein may be applied to other entertainment devices, incloding stereos, digital
viden recorders (IVRs) and the like. During the output of presentation content, the
entertammment device moniiors and aggregates usage data regarding the entertainment
device. In at least one embaodiment, the entertainment device collects usage data during
multiple user sessions, and evaluates the usage data o generate a profile including usage
characteristics of a user or users of the entertainment device.

[0012] For example, the entertaimment device may track when a user typically
watches programmuing on particalar days of the w eek, what programunung the

typically watches, when the user typically provides user input to the entertainment device

(e.g., powers-on the dw}tce? chzmgss the channel, views an ¢lectronic programming
guide} and the like. The entertainment device may process the usage data to determine

when to enter a low power mode siate, In at least one embodiment, the entertainment

relative or absolute times, responsive (o process jing the u..s-{agedam For eﬂampi &, an
mactivity timner may be activated to place the enlertaiiwnent device into a low PUWeY
mode state at an absolute time of 8:30 A M. in the morning each day afier the user leaves
tor work, Also, the entertainment device may be operable to activate the in activity timer
e enter a fow power mode state at a relative thne during specific times of the day, such
as 15 minutes after the last user input received during output of a nevws program in the
moring. In at Jeast one embodiment, the entertainment device applies rules doring
evaluation of the aggregated usage data to determine a peviod for the inactivity timers

and/or to otherwise determine whether to automatically enter a low power mode atate.

o
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[6013] The usage data may indicate that different inactivity Hmers are applicable
at different times or in different scenarios, Thus, in at least one embodiment, the
parameters of the entertainment device, such as the time, date and/or present
programming being outputted, to determine when to enter the low power mode state, For
example, if the entertainment device typically outputs a news program each morning,
then the entertainment device may enter a low power mode state at 8:00 AM. each day
atter the news program commences. However, if the entertainment device is presently
outputting a sporting event during a particular user session in the moming, then the
entertamnment device may determune that entering the low power mode state at 8:30 A M.
s 1ot appropriate, and may select another appropriate inactivity timer and/or time fo enter
the low power mode state.

16014] FIG. 1 illustrates an embodiment of an entertainment system 100, The
entertainmment system 100 presents content to a user 110, The entertainment system 100
includes a content source 102, an entertainment device 104, a presentation device 106
and 8 remote control 108, Each of these components is discussed in greater detail below.
The entertainment system 100 may include other devices, components or elements not
iHustrated for the sake of brevity.

{0015} The content source 102 is operable for receiving, generating and/or
commuicating content {0 an entertainment device 104, The content to be recetved,
processed, outputted and/or comypunicated may come in any of various forms including,
but not mited o, audio, video, data, information, or otherwise. In at least one
embodiment, the content source 1072 is eperable for receiving various forms and types of
content from other sources, # ggregating the content and transmitting the content to the
entertainment device 104, For example, the entertainment device 104 may comprise a
television receiver (g.4., a set-top box), and the content source 102 may comprise a
satellite, cable, broadhand or terrestrial television distribution systent. It is to be
appreciated that the content source 102 may receive practically any form and/or type of
mformation from one or more sources inchuding streamin g television programming,
recorded @udio of video, electronic programming guide data and the ke, Exemplary

content sources 102 inclide television distribution systems {e.g., over-the-aiy
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transmission facilities, cable television distribution head-ends and satellite television

{0016} The entertainment device 104 is operable to receive content front the
content source 102, and to output the received content for presemtation by the
presemtation device 106, In at {east one embodiment, the presentation device 106 1s o
display device (e.g., a television} 'cﬁnﬁgmed to display content 1o a user. The
entertainment device 104 may receive an audio/video siream o any format {e.g., analog
or digital format), and output the audio/video stream for presentation by the presentation
device 106, In at least one emnbodiment, the entertainment device 104 comprises a
televiston receiver that receives and demodulates television sipnals that are outputted for
display on a display device {e.g., a television). As used herein, a television receiver may
aise be referred o as a set-top box, which is a television receiver that 1s located externally
with respect to a display device. The ententairunent device 104 may be further configured
o outpul menus and other information that allow a user (o control the ouput of video
cordent by the entertainment device 104, In some embodiments, the entertainment device

104 and the presentation device 106 may be integrated as a device combining the
functionality of a display device and a set-top box, digital video recorder {DVR) or the
ke,

[66817] In at least one embodiment, the content source 102 and the entertainnient
device 104 may be integrated into one or more anits. For example, the entertaimment
device 104 and the content source 102 may comprise a stereo that outputs audio content
from files (e.g., MP3 3} stored on a storage medium, audio content stored on an optical
disk {e.g., compact disks (CDs) and digital-veraatile disks {DVD%}} and other types of
removable storage mediums. In at least one embodiment, the entertainment device 104
comprives a digital viden recorder {D\?R} miadia server, DVD player or the like that
cutputs stored video content for presentation by the presentation device 106,

|8018] The presentation device 106 may be any device configured to receive an
atichio/ video stremm from the entertainment device 104 and present the audio/video siream
to a usar. Examples of the presentation device 106 include a television, a viden monitor,
or sunilar device capabie of presenting audio and video information 1o a user. The

entertaiiynent device 1{4 mav be commmunicatively coupled 1o the presemiation device
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106 through any tvpe of wired or wireless connection. Exemplary wired conngctions
include coax, fiber, composite video and high~definition multimedia mterface (HDMI).
Exemplary wirveless connections include Wik, ultra~-wide band (UWRB) and Bloetooth, In
some froptementations, the presentation device 106 mavy be integrated within the
entertainment device 104, For example, a cable-ready television may include a converter
device for receiving audio/video streams from the content source 102 and displaying the
audiovideo streams to a user 110,

[0019] The remote control 108 may comprise any system or apparatus configured
to remotely operate the entertainment device 104 and/or the presentation device 106, In
at least one embodiment, the remote control 108 may manipulate the output of content by
the entertainment device 104, The entertainment device 104 and the remote comrol 108
may comununicate using any type of communication medium and any type of
communication protoco l. For example, the remote control 108 may w;‘-mi@ssly
communicate with the entertainment device 104 over a radio frequency (RF) or infrared
(IR) communication hink.

{00208] In at least one embodiment, the remote control 108 receives user input
from the user 11} reguesting o remotely control the emertainment dovice 104, For
cxampie, the user input may request to manipulate playback of content agtputted for
presemfation by the entertainment device 104, The user 110 may provide the user input
by pressing one or more buttons of the remote contrel 108, In at least one embodiment,
the remote control 108 1dentifiey the pressed button and generates a key code
corvesponding with the pressed bution. The generated key code s transmutted by the
remote contral 1US to the entertaiment device 104, The entertainment devies 104
recetves the key code and performs appropriate processing functions based on the key
code {e.g., changing ity operation or manipulating playback of content).

10021} The entertainment device 104 13 additionally operable to generate o

aggregate usage data regarding the output of content by the entertainment device 1{4.
The usage data may include any type of information regarding the usage of the
entertamnment device 104, The usage data may inchude viewing characteristics, which in
some embodiments may be tracked by the time of day, the day of the week, the length of

for particular viewing scssions, the programs watched, the time spent viewing cach
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program and/or any combination thereof. More particularly, the usage data mav be
collected during multiple viewing sessions by the user 110,

[0022] For exampie, a user 110 may wake-up each moming and activate the
entertaiiument device 14 and the presentation device 106 at 7:00 A M. in order to watch
{he news as they get ready for work. Some morings, the user 110 mav deactivate {e.g.,
power-off) the entertainment device 104 and/or the presentation device 106 at 8:00 AM.
as they leave for work. It will be appreciated that the term power-off, as used herein,
may refer to shutting off a device or placing the device into a low power mode state. The
user may also typically waich television each evening between 6:30 P.M. and 10:00 P.M.,
and similarly power-off the entertainment device 104 some evenings at 10:00 P.M.,
O,Gc-asi@ﬂaliy forgetting to power-off the entertainment device 104 before going to bed.
Thus, the usage data, collected during a plurality of viewing sessions, may indicate that
the user 110 typically watches television from 7:00 A M. to 8:00 A M. in the momin

and 6:30 P.M. t0 10:00 P.M. in the evening.

L

U

{0023} The entertainment device 104 is further operable to evaluate the usage
data to determine whether 10 automatically enter a low power mode state. For example,
in the above described example, the entertainment device 104 may enter the low POWEE
mode state at 8:15 A.M. responsive to evalusting the usage data, rather than waiting four
howrs for the ac tivzgtiml of a traditional mactivity timer. In at least one embodiment, the
entertainment device 104 may aggregate multiple types of usage data and evaluate one or
more of the types of usage data to determine whether to automatically enter the low

power mode state.

b S

{24} For exampie, the usage data may include time of day vi ewing habity a8
well as day of week viewing habits, In other words, the endertainment device 104 may
differentiate between the viewing habits of users not only at specific fimes of the day, but
on specific days as the week, Thus, the entertainment device 104 may account for
different viewing habits on days that the user 110 is working versus days that the user
110 is off from work.

[B025) FIG, 2 illustrates the entertainment device 104 of FIG. | embodied as a

television recetver 104 A, The television recerver 10445 will be discussed in reference 16
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modute 202, a data collection module 204, a power management module 206, and s
processor 208, Each of these components will be discussed in greater detail below. The
tefevision recetver 104A may include other elements, components or devices not
illustrated for the sake of brevity.

{0026} The input module 202 is operable to receive the video input siream 210
from the content source 102 (see FIG. 1). In at least ong embodiment, the input module
202 comprises g tuner operable to receive and tune any type of television signal. For
example, the inpat modale 202 may receive an over-the-air broadeast signal, a direct
broadeast satellite signal, a cable television signal and/or an internet delivered video
signal and tane the video input stream 210 to exiract selected television programming,

(08271 The data collection module 204 18 operable 1o monitor and ag gregate
usage data regarding the television receiver 104A. More particularly, the data collection
module 204 agaregates usags data during multiple sessions. The data may c()mpriw any
type of usage data reparding the use of the television receiver 104A and the cutput of
content by the television receiver 1044, such as the usage data types described above in
conpunction with FIG. 1. The data collection module 204 may collect any granolarity of
usage data depending on desired design criteria.

{DOIB] In al least one cmbodiment, users of the television recetver 104A may
provide wdentifving miormation to the television receiver 104 A for each viewing session.
For exampie, users may login {o the {elevision recetver 104 A each time the television
recerver 1044 1s powered-on. Thus, usage data may be tracked on a per user hasis to
allow the power management module 206 to pertorm an evaluation of the usage data
atiyibutable o particular users

{0029 The power management module 206 is operable to control the power
module 206 is operable to command various components of the television receiver 104A,
such as the mput module 202, the data collection module 204 and/or the provessor 2 (38, 1w
enter or exit a tow power mode state based on an evaluation of the usage data aggregated
by the data coliection module 204, The power managemert madule 206 may be

cmbodied as # separate hardware device within the television receiver 104A, or may be
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embodied as software operating on a general purpose processor of the television receiver
1044, such as the processor 208,

{0030] The television receiver 104A further includes a processor 208 operable to
receive video content, e.g., video input stream 210 and responsively output a video output
stream 212 for presentation by the presentation device 106. The processor 208 may also
be referred to herein as an oviput interface module, The processor 208 may be operable
for recetving and ou.‘i}fnﬁﬁng any type of presentation content. For example, the PrOCESSOr
208 may recetve and output an over-the-air hroadeast signal, a direct broadcast satellite
signal or a cable television signal. In some embodiments, the processor 208 may receive
or retrieve content from a storage medium, such as an ophical disk, internal or external
hard drive, a portable storage device {e.g.. universal serial bus (USB} memory sticks) and
the like. The processor 208 may also receive content from external servers, such as video
servers, that are communicatively coupled to the television receiver 104 A over the
internet or other types of data networks.

0031] The processor 208 may operate to perform various signal and data
sigmals recetved via any type of network interface, 1o generate an appropriate format
video stream {e.g., video output stream 212) for output to the presentation device 106
{sce FIG, 1), The processor 208 may comprise multiple components, such as a
dernodulator, an audio decoder, a video decoder, a data decoder and/or a graphics
processor (o generate the video stream. Commands received from the remote contro} 108
are operable to control the output of audic and video conlent by the processor 208, For
example, the processor 208, via an associated receiver or transceiver (not shown in FIG.
23, may receive a key code causing processor 208 to manipulate the output of the video
content vesponsive to the key code. The key codes may include, for example, requests o
change a channel, requests to view recorded content, requests 1o view an electronic
prograroming guide, requests to activate a picture-ine-picture (PIF) mode of the television
receiver 104A and the like. The processor 208 operates, responstyve (o the key codes, o
output the video oulput stream 212 for presentation by the presentation device 106, The

video streamn generated by the processor 208 may inchude menus, slectronic programming

o
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guides and the hke that are navigable using commands received from the remode control
138,

180321 As described above, the power management modude 206 evaluaies usage
data aggregated by the data collection module 204, over multiple viewing sessions, {o
determine whether to auwtomatically command components of the television receiver
1044, such as the processor 208 and/or the input module 202, to enter a low power mode
state. In at least one emboditnent, the power management module 206 applies one or
more rules during the evaluation of the usage data to determine whether to command the
output interface module to enter the low power mode state. The power management
module 206 may utilize any type of artificial intelligence, heuristic rules, fuzzy logic or
the like 1 evaluating the usage data to determine whether to command components of the
television recetver 104A to enter the low power mods state.

{0033] In at Jeast ong embodiment, the powsr mavnagement wodule 206 evaluates
the usage data ilrif ASSOC ati:{m with present opezfating parameters of the television receiver
104 A to determine whether to automatically place components of the television receiver
HO4A (e.g., the processor 208} to enter a low power mode state. Exemplary operating
parameters include the time that the television receiver 1044 was powered-on, the
particular channel and/or program being watched, when the user 110 last requested to
view an electronic programming guide, the last user input command received, the
particular user 110 utilizing the television receiver 104A and the like. In some
embodiments, the television recetver 104A evaluates the usage data and the present
operating parametlers 10 predict when the user completed watching the television
programuung sutputted by the processor 208,

{34] The embodiments described below illustrate examples of how the power
management module 208 may evaluate the usage data to determine whether to enter a
fow power mode state. In the described examples, the power management module 206
utitizes the following usage data collected by the data collection module 204, A user 110
watches television each weskday morning prior to leaving for work., They typically tum
on the television at approximately 7:00 AM,, and change the channel, if necessary, to
view the desived news program. They stherwise do not change the channe! or provide

any other inpet, via the remote control 108 {see FIG. 1) 1o the television receiver 1044

Forwie's
..
-
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during the duration of the news program, which is broadeast between 7200 A M. and §:00
AM,

{3035} Each morning before leaving for work, the user 110 powers-off the
presentation device 1806, but only sporadically powers-off the television receiver 1044,
On davs m which the user 110 does not power-off the television regeiver 1044, the
television receiver 104A enters a low power mode state afier a predetermined duration of
time since the last recaived user input. In the described example, the pre-determined
duration of time is 4 hours since the last received user input, The user’s 110 moming

schedule for the first two viewing weeks is illustrated below.

[0836] Table #1 — User morning viewing characteristics
Day Powered-on  Powered-off
Week #1

Tu Ebfﬁia} £ gg ¥ 7:5%

Wednesday 7033 Receiver shuts-off automatically at 11:03
Thursday 710 8:03

Friday 5:57% Receiver shuts-off automaticall voat 157
Saturday  10:00# 12:30

Sunday MNo TV watching m moming

Week #2
Monday T.(G3* Receiver shuts-off automatically at 11:03
Tuesday T-00* Recetver shuts-off automatically at 11:00
Wednesday  6:55% 8:{}

Thursday 7. 30% g:15

[ d

friday 657 Receiver shuts-off automatically at 10:57
Satarday 930 10:20

sunday N TV watching

* Indicates that the user watched channel 3

# Indicates that the user watched chanmel 32

il
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[6037] After the data collection module 204 aggregates usage data for two weeks,
the power management module 206 begins evaluating the usage data to determine
a particular time in the morning. For example, as the table lustrates above, the user 110
typically watches channel 3, cach morning, from approximately 7:00 A M. to 3:00 A M.
The following examples iflustrate scenarios in which the power management module 206

may evaluate the usage data above,

[038] Example #1

HH39] On Monday of week #3, the user powers-on the television receiver 104A
at 7:05 A.M. and begins watching channel 3. The user 110 then leaves for work and
torgets to tum-ofl the television recaiver 104A. The above described usage data indicates
that the user 110 likely intended to stop watching the television program at approximately
8:00 AM. Thus, the power management module 206 determines that 805 A M. is an
appropriate time to command the processor 208 to enter the low power mode state based
on an evaluation of the usage data. The processor 208 thus enters the low power mode

state respousive to g command from the power management module 206 at 8:05 AM,

{0040] Examiple #2

{0041} On Tuesday of week #3, the user powers-on the television receiver 1044
at 7:35 A.M. and begins watching channel 32, The program presently broadeast on
chamael 32 rans from 6:00 1o 13:00 each mormng. The power management module 206
determines that the usage data indicates that the user dogs not intend to power-off the
device at 8:00 A M. Because of the Hmited information regarding the user’s 110 viewing
of channel 32, the power management module 206 determines that 10:05 A M., which ig
after the end of the program presently broadceast on channel 32, is an ap g}rf_spriate; time 1o
command the processor 208 to enter a low power mode state. The processor 208 thus

enters the low power mode state at 10:05 A M.
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{0642} Example #3

{0043} On Friday of week #3, the user 110 powers-on the television receiver at
7:00 AM. and begins watching channel 3. At 7:35 AM., the user 110 changes the
channel and begins watching channel 32. At 9:30 A M. the user 110 agamn changes ths

channel, and begins watching a movie on channel 72 that ends at 11:30 AM., and then

management module 206 determines that 11:45 A M., which is after the movie ends on
channel 72, is an appropriate time to comumnand the processor 208 {o enter the low power
mode state. The power management module 206 selects 11:45 A M. as an appropriate
deactivation time to allow the user 110 with an additional 15 intates, after the end of the
movie on channel 72, to provide additional user input to the television receiver 104A.
Since no additional user input is provided, it is likely that the user is no longer watching

programuming outputied by the television receiver 104A.

[6044] Exampic #4

{0045] On Saturday of week #3, the user 110 powers-on the television receiver at
between 7:00 AM. and R:00 A M. 18 immediately followed by the broadeast of a movie
between 8:00 AM. and 10:00 A M. Based on evaluation of the usage data, the power
management module 206 determines that the rules applied on Monday-Friday for turning
off the television receiver 104A automatically at 8:05 AM. if channel 3 is pres ently
being cutputted may not apply on Saturdays because of differences in viewing habits of
the user 110 on weekdays and weekends. Thas, the powsr management module 206
processes both the usage data, and present operating parameters of the television rocetver
LA (e.g., the date) to determine an appropriate time interval for the mactivity timer.
tor example, the power management module 206 may determine that 10:05 AM.,
following the end of the movie, may be an appropriate time to comumand the processor
206 to enter a low power made state. Thus, if no additional user fuput is received by the
television recetver 104A priorto 105 AN, then the processor 208 enters a low power

mode state at 10:05 A M
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{0046] In the described examples, the television recetver 104A evahuates the
usage data to achieve more optimal energy savings compared with utilizing a default
inactivity timer of four hours. For example, on Monday, the television receiver 104A
saves 3 hours of energy consunaption by entering the low power mode state automatically
based on an evaluation of the previous weeks® usage data, Likewise, the television
receiver 104A saves 1.5 hows of energy consumption on Tuesday, and 1.75 hours of

oy consurnption on Frday, Taken over raonths of time, the saved energy
consumption saved becomes significant,

Emﬂﬂ As described above, some present operating parameters of the television
recotver 104A ‘ma}fbee?ab&tﬁd by the power management module 206 when
determining whether to command the processor 208 to enter a low power mode state, In
at least one embodiment, an operating parameter evaluated by the power management
module 206 may inchude when the user 110 last requested to view an electronic
progranumang guide. For example, on Monday of week #4, the user 110 powers-on the
television receiver 1044 at 7:18 A M., and begins watching channel 3. At 7:37 AM., the
user 11 requests to view an electronic programuming guide and browses through various
programs that are to be broadeast on other channels starting at 8:00 AM. The user 110
then exits the elecironic programming guide and resumes viewing of channef 3

[0048] Normally, the television receiver 104, based on an evaluation of the usage
data, may command the processor 208 (o enter a low power mode state at £:05 A M.,
afier the news program on charmel 3 commences. However, the request for the electronic
programuming guide may indicate that the user 110 dosgs not intend to commence viewing
of television progranuning at 8:00 A.M. Thas, the power management module 206 may
deterrnine that another program is broadeast on channel 3 from §:00 AM. to $:30 AM.
The power managament module 206 may then determine that £:33 AM. is an appropriate
time 1o command the processor 208 to entey the low power mode state. I no additional

usor ii_‘i}‘.s‘s;it is received from the user 110 by §:35 AM.,, then the power management

(6049} Continuing with the previous cxamgﬂe the user |10 subseguently provides
user input to the television receiver 104A at R:31 AM. For example, the user 110 may

request to switch from channel 3 to channel 8. Thus, the power management madule 206

p,f).'
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subsequently evaluates the present operating parameters of the television receiver 1044,
m association with the usage data, to adjust an absolute or relative time of an ;i;aactiviiy
timer. For example, the power management module 206 may adjust the inactivity timer
tor the processor 208 to enter the low power mode state afier completion of the television
program presently airing on channel 9 at 8:31 A M.

{OGSH] "The described examples illustrate that the power management module 206
15 operable to provide dynamically adjustiable mactivity timers depending on usage data
and operating parameters of the television receiver 104A. Thus, rather than utilizing a
pre-defined nactivity time interval, such as 4 hours, the power management module 206
may adjust the inactivity timer depending on the present situation, providing more
aptimal energy conservation while nunimizing possible inferruptions to the user 11,
{0051} Further, differing rules may be applied by the power management module
206 at different times of the day. For example, the usage data during the moming may
allow for the implementation of more rigid rules utilized by the power management

module 206 to comnmand the processor 208 to enter the low power mode state than the

during the morming are more vigid and defined than the viewing characteristics of the user
P10 at night. For example, the user 110 may turn-off or otherwise stop watching
television programming outputied by the PrOCessor 201§ at various times ach night
depending on what particular program the user 110 is watching. However, over time, the
power management module 206 may evaluate the usage data for each night of the week,
and may implemend different rules for handling the activation of mactivity timers for
cach night depending on the type of programuming that the user 110 watches each night.
{3052} In at least one embodiment, the powser management module 206 may
evaluate the present operating parameters of the television receiver 104A 1o determine
whether the television veceiver 104A is presently downdoading and/or culputting for
presentation a video-on-demand movie or other downloaded content, For example, the
power management modole 206 may determine that the input module 202 is presently
downloading a video file or other content from a remwote contert source. Thus, it may be
ingppropriate for the television receiver 1044 to enter a low power mode state doaring the

peandency of the download. In at least one embodiment, the power management wmodule
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206 is operable to monitor the download through the inpul medule 202 and command that

p=u

processor 208 o enter a low power mode state responsive to completion of the download.

{0033] For example, the television receiver 104A may be in the process of
downloading a 3 B movie at 1.5 MB/s. Thus, the movie takes approximately 57
minuies (o download, The power management module 206 monitors the input modude
202 and deternunes that the movie download is 20% complete. Based upon the
information collected from the input modale 202, the power management module 206
determines that the television receiver 104A should remain in a full power mode state for
safficient time to provide user input to the television receiver 104A after completion of
the download. In at least one embodiment, the power management module 206
periodically monitors the download by the input module 202 and adjusts the period of the
activity timer based on the percentage completion of the download. For example, if the
download is proceeding at a fsster rate than expected by the mput moduls 202, then it
may be appropriate to reduce the period of the inactivity timer, Likewise, if the
download is proceeding slower than expected, then the power management module 206
may sitailarly increase the interval of the input module 206 an appropriate length of time.

{80341 If the user is watching a video-on-demand (VOD) or pay-per-view (PPV)
novie, ﬂwﬂ, it may be 'i:nﬁp}}m}:;riate for t}ie.'teievi;s!ien yeceiver i 04A {0 enter a low POWEY
mode state during the playback of the VOD or PPV movie. In at least one ettbodiment,
the power man agement module 206 is operable to determine whether the PrOCessor 08 1
presently outputting the VOD or PPV movie. In at least ong emnbodiment, the
determination is made based on user input recetved from the remote comrol 108, For
example, the user 110 may request 1o view a VOD or PPV movie using the remote
control 108, The powsr management module 206 may then set a flag or ather type of
idicator responsive to the conunand received from the remote control 108, and utilize
the mdicator to determine whether to command the processor 208 to enter the low pOWwWEL
mods state.

{OGS5] In another embodiment, the video input stream 210 may include
information identifying that video input stream 210 as VOD or PPV content. Thus, the

powsr management modale 206 may evaluate the information in the video input sircam

§

paracat,
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210 1o determuine whether to command the processor 208 to enter a low power mode

state. For example, MPEG data, metadata, clectronic programming guide data or the like

may incicate that the video mput stream 210 18 VOD or PPV content. The power
management module 206 evaluates the video tvpe information {o select an appropriate
imnachvily tuner tor the {elevision receiver 104A.

0056 In at least one embodiment, the power management modude 206
deternines the remaining presentation tume of the VOD or PPV video and selects a timer
to command the processor 208 to enter a low power mode state after completion of the
movie. For example, the movie may have a remaining presentation time of 50 minutes
and the inac tivity timer may be set for 65 minutes to provide ample time for the user 1o
provide input after completion of the movie. In another embodiment, the power
management module 206 may periodically query the input module 202 and/or processor

the processor 208 has completed output of the V 0D or PPV movie, thern the power
management module 206 m ay evaluate other data, as described above, to determine
whether to command the processor 248 to enter the low power mode state. However, in
at least one embodiment, if the processor 208 is still outputting the PPV gr VOD movie,
then the power management module 206 may loop around and perform the same query at
a future specified mierval,

{00571 1t is to be appreciated that that the various functional elements 202 through
208 shown as operable within the television receiver 104A may be combined into fewer
discrete elements or may be broken up into a larger number of discrete functional
clements as a matter of design chotee. Thus, the particular Rinctional decomposition
suggested by FIG. 2 15 intended merely as exemplary of one possible functonal
decomposition of elements within the television receiver 1(4A.

{0038} 1 another embodiment, a television recerver or other type of
entertatnment device may be configured to enter a low power mode state autornatieally if
an associated presentation device 1s powered-oft. For exanple, a satellite television
receiver may be powered-off automatically responsive 1o a user powering-off an
asgociated television, FIG. 3 illustrates an enmbodiment of an entertainment system 300,

' 4

The entertamment system 380 includes an enteriaimmnent device 302, a presentation
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device 304 and a remote control 306, Fach of these components is discassed in greater
devices not Hlustrated for the sake of brevity,

[0039] The entertainment devies 302 is operable to sutput presentation content to
the presentation device 304. In at least one embodiment, the entertainment device 302
comprises a television receiver that outputs a video signal {0 a television or other type of
prasentation device 304, A user npus comnands, via the remote controd 306, to
wirelessty control the entertainment device 302 and/or the presentation device 304,
Commands may include, for example, requests to power-on/off the entertainment devics
302 and/or the presentation device 304, requests o change channels outputted by the
entertainment device 302, requests tos view an electronic programming guide, and the
ltke, The commands utilized fo remotely control the entertainment device 307 may be
mdependernt of the conmmands utitized to remotely control the presentation device 334, In
at least one embodinent, the remote control 306 cutputs a unigque key code to power-
on/otl the presentation device 304,

{0060} The presentation device 304 is similar to the presentation device 106 of
F1G. 1. Likewise, the remote conirol 306 1s simitar to the remote control 108 of FIG. 1.
Further discussion of the presentation device 304 and the remote control 306 is omitied
herein for the sake of brevity.

10061} The entertainment device 302 includes an input module 308, a power
management module 310, a wireless receiver 312 and a processor 314, The input module
308 is operable to receive presentation content from a content source {not shown in FIG,
33, and is similar 1o the input module 202 of FIG. 2. The processor 314 is operable to
output a presentation stream 314 1o the preseniation device 304, and s similar to the
nrocessor 208 of FIG, 2

{8062] The power management module 310 is operable to conirol the power
consumption of the entertatnment device 302, The power management module 310 is
operable to command various components of the entertainment device 302, such as the
input modide 308 andior the processor 314, to enter or exit a low power mode state based
on an operating state of the presentation device 304, In other words, the power

management module 310 is operable 10 determine whether the presentativn device 304

e



CA 02727201 2010-12-07
WO 2010/008763 PCT/US2009/047908

has entered an off-state, and conunands other components {e.g., the processor 314} to
enter a low power mode state responsive to determining that the presentation device 314
has entered the off-state. The power management modude 310 may be embodied as a
separate hardware device within the entertaimument device 302, or may be embodied as
software operating on a general purpose processor of the entertainment device 302, such
as the processor 314,

{0063} In at least one embodiment, the power management module 310
determnines that the presentation device 304 is operating in the off-state by monitoring
key-codes transmitted by the remote control 306 to the presentation device 304. For
example, the presentation device 304 may respond to a w que Key code from the remote
control 306 that responsively powers-off the presentation device 304, If the wireless
recetver 312 receives the unigue key code, then the power management module 310
responsively determines that the presentation device 304 is in a powered-ofl state. In
some embodiments, the presentation device 304 may respond to the same kev-code to
voth power-on and power-oft. Thus, the power management modude 310 may store a
cownter or some other type of value that indicates whether the previous key-code from the
remote control 306 was requesting 1o power-on or power-aif the presentation device 304,
Bach successive presentation deviee 304 power function key-code recetved from the
remote control 306 may aliermate the value or counter. When the value indicates that the
presentation device 304 is powered-off, then the power management module 310
responsively commands the processor 314 to enter a low power mode state.

{0064} in at least one embodiment, the power management module 310 inchudes
measurement eircuitry for measwring impedance ov the like of the presentation device 304
to determine whether the presentation device 304 is in an off-state. An appropriately
selected impedance threshold may be selected o indicate whether the presentation device
304 is in an offestate. The threshold nay be selected based on any desired design eriteria.
{f the measurement indicates that the presentation device 304 is in an off-state, then the
power management module 310 responsively commands the processor 314 1o enter a low
power mode state.

{0065} In at least one emibodiment, the power management modude 310 is

configured o periodically query the presentation device 304 for the operating state of the

19
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presentation device 304, The query may be transwmitted over any type of wired or
wireless connection between the entertainment device 302 and the presentation device
304. In at least one embodiment, the query and a response to the query may be
transmitted over a wired connection utilized by the processor 314 to output content to the
presentation device 304. The power management module 310 receives the response to
the gquery and responsively detenmines whether to automatically command the processor
314 to enter a fow power mode state,

(0666} In at least one embodiment, the detection functionality of the power
management module 310 is combined with the usage data evaluation of the power
management module 206 of FIG. 2. For example, the power management module 206
may evaluate an operating state of the presentation device 304, usage data regarding the
entertainment device 302, the present operating parameters of the entertainment device
302 or any combination thercof to determuine whether 1o command the PrOCEssor 314 to

ente

Furol

“@ low power mode state.

{67 In at least one embodiniend, an entertainment device may evaluaie data
collected by motion sensors or other devices within a structure to determine whether to
cnter a tow power mode state. FIG. 4 illustrates an embodiment of an enterfainment

device 400 meluding a sensor device 410 for monitoring usage by auser 110, The

presentation device 106, a remote countrol 108 and a sensor device 410, Each of these
components is discussed in greater detail below. Discussion of components conumon to
FIGS. 1-3 is omitted herein for the sake of brevity.

[0068] The entertainment device 1048 is similar to the entertainment device 104
of FIG. 1. The entertainment device 1048 is operable to guery and/or receive sensing
information from the sensor device 410 and process the sensing information. In at leasi
one enbodiment, the sensor device 410 comprises a motion sensor that detects motion
within a room. For example, the motion sensor may be a component of & Hehtin g system
within a home, The motion sensor provides motion sensing information to the
entertainment device 104B. The entertainment device 1048 processes the motion sensing

mnformation to determine whether to enter a low power mode siate.
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[0069] For example, the entertainment device 104B recetves information from the

sensor device 410 that indicates that the user 110 has left the room. If the user 110

entertmmnment device 1048 may enter a low power mode state. Other types of sensing
wformation may also be evaluated by the entertainment device 1048, For example,
wntormation from door sensors, locks, security svstems and the like mav be evaluated by
the entertainment device 1048 to determine whether to enter a low power mode state,

{0070] In at least one embodiment, the sensor device 410 is assoctated with the
entertainment device 1048, In other embodiments, the sensor device 410 may be
associated with other svstems, such as lighting systems, sccarity systems and the like.
The entertainment device 104B and the sensor device 410 may be commuumnicatively
coupled through any type of communication mediam. In at least one embodiment, the
entertatument device 1048 and the sensor device 410 are communivatively coupled
through a power line comnunication network (f: g., a HomepP i g connection},

{00 71} The entertainment device 1048 may evaluate the sensing information in
association with usage data as described above to determine whether to enter a low power
mode state. For example, viewing characteristics may indicate that the user 110 watches
the news every moming as described above. Sensing information 418 may further
indicate that the user 110 leaves the room at approximately the same fime each maoming.
Thus, after aggregating viewing characterstics and sensing wnformation over a pertod of
time, the enterfainment device 104B may determine that isen,sﬁing mformation regarding
the user 110 leaving the room in the morming indicates that the user 110 has completed
thelr viewing scssion. 1 herefore, the entertainment device 104B may enter a low power
mode state responsive to receiving sensing information from the sensor device 410 that
wndicates that the user 110 has lefi the room for a specified period of time.
associated with particular time periods, such that the emtertainment device 1048 evaluates
the sensing information with different rules at different times of the day or different days
of the week. For example, sensing imnformation regarding the user 1190 leaving the room
at 8:00 A M. may indicate that the user 110 has left for work, By contrast, sensing

wlonmation regarding the user 110 leaving the room at 1500 P.M. may indicate that the
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user 110 has left the bedroom to grab a smack in the kitchen. By evaluating the usage
data in association with the sensing information, the entertainment device 1048 may
more accurately when whether (o enter a low power mode state without interrupting a
viewing session of the user 110,

[0073] FIG. S illustrates an emnbodiment of a methad for placing an entertainment
device into a low power mode state. More particularly, FIG, 5 illustrates a method for
plaaimg an 'efntcftaii:u:twnt‘ d_@‘sf'iﬁi’f:f ko a low }}ﬁ;;\"}?et‘f mode state when a user 1s not uﬁiﬁg the
entertainment device. The method of FIG. 3 may include other processes not illustrated
for the sake of brevity,

{3074] The process includes -z;gg.z*e;gzat‘,ﬁzig usage data regardibe an entertainment
device {operation 502}, The usage data may be aggregated over a plurality of user
SCRSI0NS. 1 e USaZEL data mnay e:mnprise- RSCr '&f“’im‘viﬂg charactieristics or Ay other t},‘pc of
data as described above. For example, the usage data may include time of day viewing
charactenistics, day of the week viewing characteristics and the like. In some

mbodiments, multiple types of usage data may be aggregated by an entertatnment
device,

U751 The process further includes cutputting presentation content for
presemiation on ap assocyaied presentation device {operation 504). The process further
mcludes evaluating the usage data and present operating parameters of the extertainment

device based on at least one rule to determine whether a gser iS-‘presen’tfi}" "ils.ing the

COMPTISe .demm:smmg a pmbahi}ity that the user i3 using the entertatnment device {eg .
presently watching a program) based on past viewing characteristics, the presently
auiputted television program and/or the last received aser mput, In at least one
embodiment, a first evaluation may he performed using first usage data and the present
operating parameters to deterniine whether the user is presently using the entertairunent
device. .Simiiaf}i}%, a segond evaluation miay be performed usin g the second usage data
and the present operating parameters to determine whether the user is presently using the
entertainment device. The determination regarding whether the user is presently using
the entertainment device may based on the results of the first evaluation, the second

™%

gvaluation, or any combination thereot

*$ Y
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[6076] If a determination is made that the user is not presently using the
enfertainment device, then the methoed further comprises commanding components of the
entertainment device to enter a low power mode state {operation 508). However, if &
deterniination is made that the user is presently using the entertainment device, then the
repeating the determination made in operation 506 until such time that the entertainment
device is powered-off.

[6077] Although specific embodiments were described berein, the scope of the
mvention is not Hmited to those specific embodiments. The scope of the invention is

defined by the following claimy and any equivalents therein.

e
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What is claimed is:

l. An entertainment device comprising:

an input module that receives presentation content from a content source;

an output interface module communicatively coupled to the input module that
outputs the presentation content for presentation by a presentation device;

a data collection module that aggregates usage data regarding the entertainment
device during multiple user sessions, wherein at least two of the user sessions comprise
first and second instances of similar presentation content viewed on different days for
which low-power state events differed between a user-initiated low-power event and a
first timer trip event; and

a power management module coupled to the output interface module and the data
collection module that:

comprises a first timer configured to automatically enter the entertainment
device into a low-power state after a predetermined first period of time;

processes the usage data to determine viewing habits of a user specific to
the instances of similar presentation content viewed on different days, to predict when the
user completed watching a third instance of the similar presentation content;

determines, based on the user viewing the third instance of the similar
pivsentation content, a probability that the user will complete viewing the third 1nstance
of the similar presentation content at a time comparable to the user-initiated low-power
event collected from the first instance of the similar presentation content; and

determines, based on the determined probability, to automatically
command the output interface module to enter a low power mode state at a time related to
a time of the user-initiated low-power event collected from the first instance of the similar

presentation content.

2. The entertainment device of claim 1, wherein the output interface module
aggregates a plurality of types of usage data, and wherein the power management module
evaluates the plurality of types of usage data and present operating parameters of the
entertainment device to determine whether to command the output interface module to

enter the low power mode state.
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3. The entertainment device of claim I, wherein the power management module
evaluates the usage data and a time to determine whether to command the output interface

module to enter the low power mode state.

4, The entertainment device of claim 1, wherein the power management module
evaluates the usage data and a date to determine whether to command the output interface

module to enter the low power mode state.

5. The entertainment device of claim 1, wherein:

the presentation content comprises television programming; and

the power management module evaluates the usage data and a presently outputted
television program to determine whether to command the output interface module to enter

the low power mode state.

0. The entertainment device of claim I, wherein the power management module
evaluates the usage data and a last received user input to determine whether to command

the output interface module to enter the low power mode state.

7. The entertainment device of claim 6, wherein the last received user input

LOMPLues a feguust to view an electroniz programining guide.

8. The entertainment device of claim 1, wherein the power management module
receives sensing information from a sensor device and evaluates the sensing information
and the usage data to determine whether to command the output interface module to enter

the low power mode state based on the usage data.

9. The entertainment device of any one of claims 1 to 8, wherein the usage data

further comprises nature and duration of content that is viewed at various times of day.

10. A television receiver comprising:

an input module that receives video content from a content source;

an output interface communicatively coupled to the input module that outputs the
video content for presentation on a presentation device;

a data collection module that aggregates multiple types of usage data regarding

the television receiver during multiple user sessions, wherein the usage data includes at
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least two user sessions comprising a similar television program viewed on different days
for which a low-power state was entered for the television receirver for at least one of the
sessions by a user-initiated low-power event; and
a power management module that 1s coupled to at least the output interface

module and the data collection module and that:

includes a timer configured to automatically enter the television receiver
into the low-power state after a predetermined period of user inactivity;

evaluates the multiple types of usage data and present operating
parameters of the television recerver to predict when a user will complete viewing of a
third user session comprising the similar television program viewed on a third day; and

determines to automatically command the output interface module to enter
a low power mode state based on the prediction, wherein the prediction provides a time
stmilar to an occurrence time of the user session for which the low-power state of the

television recerver was enacted by the user-initiated low-power event.

11. The television receiver of claim 10, wherein the multiple types of usage data
include time of day viewing characteristics of the television receiver and day of the week

viewing characteristics of the television receiver.

12. The clevision receiver ve elaiia 16 o '], whaerein the present opelaiing

parameters include a presently outputted television program.

13. The television receiver of any one of claims 10 to 12, wherein the power
management module 1s operable to determine an operating state of the presentation
device, and wherein the power management module evaluates the operating state of the

presentation device 1n association with the usage data and the present operating
parameters of the television receiver to determine whether to automatically command the

output interface module to enter the low power mode state.

14. The television receiver of any one of claims 10 to 12, wherein the power
management module evaluates the usage data and a date to determine whether to

command the output interface module to enter the low power mode state.

15. The television receiver of any one of claims 10 to 12, wherein the power

management module determines that the video content received by the input module is
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video-on-demand content and commands the output interface module to enter the low

power mode state responsive to completion of the video-on-demand content.

16. The television recetver of any one of claims 10 to 15, wherein the usage data
further comprises the nature and duration of content that 1s viewed at various times of

day.

17. A method tfor placing an entertainment device into a power mode state, the
method comprising:

recelving user log-in information at a television receiver having a first timer
configured to automatically enter the entertainment device into a low-power state after a
predetermined first period of time;

aggregating usage data of a particular user associated with the log-in information
regarding the television receiver during multiple user sessions, wherein at least two of the
user sessions comprise first and second instances of similar presentation content viewed
on different days for which low-power state events differed between a user-initiated low-
power event and a first timer trip event;

outputting presentation content for presentation on an associated presentation
device;

Coeevaltauag the usage data od ihe particilai Usci and present opeiating paraineicts
of the television receiver based on at least one rule to determine viewing habits of the
particular user specific to the instances of similar presentation content viewed on different
days, to predict whether the particular user has completed watching a third instance of the
similar presentation content;

determining, based on the viewing the third instance of the similar presentation
content, a probability that the particular user will complete viewing the third instance of
the similar presentation content at a time comparable to the user-initiated low-power
event collected from the first instance of the similar presentation content; and

determining, based on the determined probability, to command at least one
component of the television receiver to enter a low power mode state at a time related to a
time of the user-initiated low-power event collected from the first instance of the similar

presentation content.

18. The method of claim 17, wherein the first usage data comprises a time.
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19. The method of claim 17, wherein the first usage data comprises a date.

20. The method of any one of claims 17 to 19, wherein the present operating

parameters include a present outputted television program.

21. The method of any one of claims 17 to 19, wherein the present operating

parameters include a last recetved user mnput.

22. The method of any one of claims 17 to 21, wherein the usage data further

comprises nature and duration of content that 1s viewed at various times of day.
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