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(57) Abstract: Methods and apparatus to detect a time-shift event associated with the presentation of media content are disclosed. A
— disclosed system generates a first metering event representative of a first time period in which a program was continuously presented
& and a second metering event representative of a second time period in which a program was continuously presented. A time-shift
&\ detector receives the first and second metering events and calculates a presentation gap value and a broadcast time jump value. The
time-shift detector compares the presentation gap value and the broadcast time jump value to determine whether a pause event, a

fast forward event or a rewind event occurred.
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METHODS AND APPARATUS TO DETECT A TIME-SHIFT EVENT
ASSOCIATED WITH THE PRESENTATION OF MEDIA CONTENT

TECHNICAL FIELD

[0001] The present disclosure pertains to audience measurement and, more
particularly, to methods and apparatus to detect a time-shift event associated with the

presentation of media content.

BACKGROUND

[0002] Companies that rely on broadcast video and/or audio programs for

revenue, such as advertisers, television networks and content providers, wish to know
~-the size and demographic composition of the audience(s) that consume their

program(s). Audience measurement companies address this need by measuring the
demographic composition of a set of statistically selected households and the program
consumption habits of the member(s) of those households. For example, audience
measurement companies may collect media consumption data from a selected
household by monitoring the content displayed on that household’s television(s) and

by identifying which household member(s) are watching that content.

[0003] Traditionally, broadcast programs have been consumed at the time
of broadcast. Therefore, it was safe to assume that audience members using an
information presenting device such as a television or radio consumed the entire
broadcast stream during the period in which the information presenting device was in

use. Recently, however, recording devices such as audio cassette players, video
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cassette recorders (VCR’s), set top boxes (STBs), digital video recorders (DVRs), and
personal video recorders (PVRs) such as the TiVo® product and other devices that
permit content to be recorded and replayed in accordance with the desires of the
audience members have become commonplace. Additionally, the introduction of
video on demand (VOD) and internet streaming services allows consumers to request
media content to be presented according to their desire. These devices and services
have increased the audience members’ ability to time-shift the consumption of
broadcast programs (i.e., to record a program at the time of broadcast and consume
that same program at a later time or to retrieve and present media content at any time).
The ability to time-shift media content has also provided the consumer with enhanced
power to consume only selected portions of broadcast programs by, for example,
skipping or fast-forwarding through portions of recorded content. Some consumers
have used this enhanced ability to avoid viewing advertising commercials or other

portions of the broadcast program.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. I is a schematic illustration of an example system to detect

time-shift events associated with the presentation of media content.

[0005] FIG. 2 is a schematic illustration of an example metering event data

structure.

[0006] FIG. 3 is a more detailed block diagram of an example time-shift

event detector (shown in FIG. 1).
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[0007] FIG. 4 is a chart illustrating a correlation between multiple content

metering events and a series of media content programs.

[0008] FIG. 5 is a chart illustrating a correlation between multiple content

metering events and a series of media content programs.

[0009] FIG. 6 is flowchart representative of example machine readable
instructions which may be executed to implement a portion of the metering device of

FIG. 1.

[0010] FIG. 7 is a flowchart representative of example machine readable

instructions which may be executed to implement the time-shift detector of FIG. 1.

[0011] FIG. 8 is a flowchart representative of example machine readable
instructions which may be executed to implement the time-shift event detection

process of FIG. 7.

[0012] FIG. 9 is a block diagram of an example computer system that may
be used to execute the machine readable instructions represented by FIGS. 6, 7, or 8

to implement the apparatus of FIG. 1 and/or FIG. 3.

DETAILED DESCRIPTION

[0013] The example apparatus and methods described herein may be used
to facilitate the detection of time-shift events (e.g., fast-forward, rewind, pause)
associated with a digital recorder (e.g., a digital or analog tape recorder, a personal
video recorder (PVR), a digital video recorder (DVR), a digital versatile disc (DVD)

recorder, a digital audio recorder, a video on demand (VOD) service, an internet
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streaming service, and/or any other system that allows users to time-shift media
content. More specifically, the example apparatus and methods employ identifying
codes inserted in media content (e.g., codes inserted by media creators, broadcasters,

digital recorders, etc.) to determine which, if any, time-shift events have occurred.

[0014] In the illustrated example apparatus, media content metering events
are generated from identifying data embedded in media content during the
transmission, creation, and/or presentation of the media content. A media content
metering event (also referred to herein as a metering event) is a data structure that
stores information (e.g., start time, duration, encoded broadcast time) about one
consecutive presentation of a single media content program on a monitored
information presentation device. A new metering event is created when the media
content program presented on the monitored information presentation device is
changed (e.g., when the consumer chooses to view a different media content program,
when a commercial interrupts the media content program, when a first program ends
and a new program begins, etc.) New metering events are also created when media
content is not played continuously and consecutively (e.g., wheﬁ a time-shifting event
occurs.) The type of time-shift event that has occurred, if any, may be determined by
comparing the data stored in consecutively captured metering events. One of ordinary
skill in the art will recognize that, while the forgoing description ignores commercial
interruptions, commercials may be analyzed as media content in the same manner as

any other media content program.

[0015] FIG. 1 is a schematic illustration of an example system 100 to detect
time-shift events associated with a monitored site 110. In the illustrated example, one

or more media content provider(s) 101 deliver content to one or more monitored
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site(s) 110, each of which includes an entertainment system 111 and a local metering
system 113. The local metering system 113 is coupled via a network 122 to a data
collection server 124, and a time-shift event detector 126. Although multiple
monitored sites 110 will typically be monitored, for ease of discussion the following

will refer to a single example monitored site 110.

[0016] The media content provider 101 may be implemented by any service
provider such as, for example, an internet service provider, a cable television and/or
radio service provider 102, a terrestrial television and/or radio service provider 104,
and/or a satellite television and/or radio service provider 106, each of which may
include VOD. The media content provider 101 may distribute various types of media
content to the monitored site 110 including television broadcasts and radio broadcasts.
The media content may originate with program content creators such as a television
network head-end. The media may then be transmitted to loéal broadcast stations or
cable/satellite providers known as final distributors that are capable of transmitting
the media content to the monitored site 110. An example final distributor is

represented by the terrestrial antenna/satellite receiver dish 108 of FIG. 1.

[0017] The entertainment system 111 of the monitored site 110 receives a
plurality of media content signals transmitted on a plurality of channels by the media
content provider(s) 101. The entertainment system 111 may be adapted to process
and present analog and/or digital media content signals provided in any format such
as a National Television Standards Committee (NTSC) television signal format, a
phase alternating line (PAL) television signal format, an ATSC signal, etc. The

plurality of media content signals may be received by an STB 112, by a DVR 114, by
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an integrated receiver decoder (IRD) (not shown), and/or by an information

presentation device 116 such as a television or a radio.

[0018] The monitored site 110 of FIG. 1 may be implemented by any site
configured to receive a media content signal from a media content provider 101 and to
monitor the presented audio and/or video programming presented on the
entertainment system 111 to generate media consumption data. Media consumption
data refers to any data that is generated or stored by the monitored site 110 to
characterize the way that one or more consumer(s) at the monitored site 110 use
media content and is further described below. The monitored site 110 may be, for
example, a residential home, a restaurant, a store, etc. that contains the entertainment
system 111. Although only one monitored site 110 is illustrated in FIG. 1, a person of
ordinary skill in the art will readily appreciate that a plurality of monitored sites
(preferably statistically selected to reflect a population of interest) will preferably be
employed to generate media consumption data. The monitored site 110 of FIG. 1
includes the entertainment system 111 (including, in this example, STB 112, a DVR
114, and an information presentation device 1 16), and a local metering system 113
(including, in this example, a metering device 118 and a home unit 120). Although
for ease of illustration and discussion, only one entertainment system 111 and one
metering system 113 is shown, a person of ordinary skill in the art will appreciate that
multiple metering devices 118 metering systems 113, and/or multiple entertainment

systems 111 may be employed within the monitored site.

[0019] The example information presentation device 116 of FIG. 1 may be
implemented by any device configured to present the audio and/or video content

contained in the media content signals provided by the media content provider 101
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such as, for example, a digital or analog television, a computer monitor, a plasma
display screen, a LCD display screen, a radio and/or any other device capable of

presenting audio and/or video content.

[0020] The example STB 112 of FIG. 1 is a conventional device that is
configured to tune and/or process media content signals. It may be implemented, for
example, by a cable converter for receiving cable programming or by an integrated
receiver/decoder for receiving satellite programming. The received media content
signals are processed into audio and/or video signals that are output by the STB 112
and forwarded to the information presentation device 116 and/or to tﬁe DVR 114.

The STB 112 may process and/or decode the media content signal(s) before they are
output. The output of the STB 112 may be in any format such as, for example, the
National Television Standards Committee (NTSC) television signal format, the ATSC
format, the phase alternating line (PAL) television signal format, and/or any other
format that is compatible with the DVR 114 and/or the information presentation
device 116. Persons of ordinary skill in the art will appreciate that, in some
implementations, the STB 112 may nof be present. For example, in some instances,
the DVR 114 or the information presentation device 116 provides the functionality of
the STB 112 such that the STB 112 and the DVR 114 or the STB 112 and the

information presentation device 116 are implemented by a single device.

[0021] The example DVR 114 of FIG. 1 is configured to receive the signal
output by the STB 112 or a media content signal received directly from the media
content provider 101 and to record media content contained in the media content
signal. The illustrated DVR 114 is configured to digitally record media content to an

internal memory device such as a hard drive. In addition to recording media content,
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the DVR 114 is also configured to play back recorded media content and to perform
time-shift tricks (e.g., pausing the media content, fast forwarding the media content,
rewinding the media content, slow-motion playback of the media content, etc.) during
playback of the media content. For example, a consumer may decide to pause a
program currently being presented and to resume playback of the program at a lat;,r
time. The output of the DVR 114 may be sent to the information presentation device
116 in any desired format (e.g., the National Television Standards Committee (NTSC)
television signal format, the ATSC format, or the phase altérnating line (PAL)
television signal format). As used herein, the term “digital video recorder” is defined
to include digital video recorders (DVRs), personal video recorders (PVRs), a
computer with a television tuning card configured to capture television content, etc.
Additionally, a digital audio recorder may be substituted for the DVR 114 to record
audio content such as satellite radio audio content. The DVR 114 is well known to

those of ordinary skill in the art and is not further described herein.

[0022] The example metering device 118 illustrated in FIG. 1 is configured
to monitor the signals output Hy the STB 112 and/or the signals output by the DVR
114 to collect and/or store media consumption data. The illustrated metering device
118 includes data collector 118A, time stamper 118B, event populator 118C, local
storage 118D, and communication device 118E. The illustrated metering device 118
detects the tuning status of a tuning device disposed in the STB 112 and/or monitors
the signal output by the STB 112 and/or the signal output by the DVR 114 to extract

| identifying .data embedded in those signals. Alternatively or additionally, the
metering device 118 of FIG. 1 generates identifying data from the received audio

and/or video signals. The metering device 118 uses collected and/or generated data to
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create content metering events, each of which represents the uninterrupted
consumption of particular media content. Metering events will be explained in further
detail below. The metering device 118 transmits the metering events to the home unit
120, the data collection server 124, and/or to any other location capable of receiving
such events. One of ordinary skill in the art will recognize that the example metering
device 118 may include other functionality and components similar to known
metering devices. Likewise, the example metering device 118 may be capable of
monitoring audience measurement data other than the data used in the metering

events.

[0023] The data collector 118A is capable of extracting identifying data
such as ancillary identification codes and timestamps, source identifier data (SID),
watermark data, metadata, etc. that may be embedded in the video, audio data (e.g.,
closed captioning text), and/or control signals (e.g., electronic program guide data)
provided by the media content provider 101 and/or output by the STB 112, the DVR
114, and/or the information presentation device 116. The identifying data may
contain information associated with programming contained in the audio, video, data
and/or control signals such as title, length information, owner, and time and date
information (i.e., time stamp data), etc. The time and date information may be
associated with the production, transmission, and/or the encoding of the identifying
data. The identifying data may be inserted into the video and/or audio signals by the
media content creator, the network head-end, the final content distributor, the media
content provider 101, the DVR 114, the STB 112, the metering device 118, or any

other entity that 'processes, transmits, handles, and/or broadcasts the media content.
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[0024] To detect, generate, and/or extract the identifying data associated
with media content presented on the information presentation device 116, the data
collector 118A may, for example, analyze a vertical blanking interval (VBI) to detect
embedded codes, analyze watermark data found in the audio, video data or control
signals, generate a signature (e.g., data which is uniquely characteristic of the media
content signal or a portion thereof), etc. The technique employed depends on the
format of the signal analyzed and the encoding technique used to insert the
identification data in the signal and/or the signaturing technique used to represent the

signal.

[0025] Persons of ordinary skill in the art will appreciate that there are
numerous known methods for obtaining identifying data from a tuned program. For
example, it is known to embed program identification codes and timestamps in the
vertical blanking interval of analog television signals, and to extract those codes to
identify the program tuned by an analog television set. It is also known to embed
audible- codes in a broadcast program that are not intended to be detected by a human
ear, but may bé detected by an electronic listening device positioned to detect sound
output by a speaker associated with an information presenting device. As another
example, it is known to extract the SIDS énd timestamps used with multiplexed
digital broadcast streams to identify which of a plurality of programs carried in the
multiplexed stream is being presented on an information presentation device. As still
another example, it is known to create a proxy for a program (sometimes referred to
as a program signature) and to compare that proxy to a database of known proxies to
identify a program presented on an information presenting device. These and other

techniques may be used alone or in combination to extract program identification data

10
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identifying a program presented on an information presenting device. The precise
manner chosen to collect that identification data is immaterial to the present

invention.

[0026] To associate a current time with media content, the metering device
118 includes the time stamper 118B. As media content is received and/or presented,
the time stamper 118B may monitor an internal clock or use any other method to
determine the current time. The time may be retrieved as the local time at the location
of the monitored site 110, Greenwich Mean Time (GMT), a measurement of elapsed

time since an initial time, or any other value for quantifying time.

[0027] The event populator 118C uses the identifying data extracted by the
data collector 118A, generated by the time stamper 118B, or retrieved from any other
available source to create content metering events. A metering event is a data
structure that stores identifying data about a period of time in which a given media
program is continuously presented in real-time (i.e., no fast forwarding, rewinding,
pausing, or media content presentation changes (e.g., channel changes, etc.) occur) by
the information presentation device 116. For a metering event to be created, the
same program must be viewed for a period of time because each metering event
corresponds to one uninterrupted viewing of that program. A metering event is
completed and the duration of the presentation of the media content is stored when the
presented program changes (e.g., the household selects another program (i.e., a
channel change occurs), a commercial (or other intervening content) is presented, the
current program ends, etc.) or a time-shifting trick occurs (e.g., pause, rewind, fast-

forward). The metering events may be stored in the local storage 118D and/or

11
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transmitted via the communication device 118E to the home unit 120, data collection

server 124, and/or to any other location capable of receiving data.

[0028] An example metering event data structure 200 is illustrated in FIG.
2. The example metering event data structure includes a field to contain a time when
the media content is/was presented by the information presentation device 116 (e.g., a
presentation-start-time 202 generated by the time stamper 118B of the metering
device 118), a length of time that the media content is presented on the information
presenting device 116 (e.g., a duration 204), a unique identifier associated with the
media content or distributor (e.g., a SID 206), a time associated with the
broadcasting/encoding of the television programming (e.g., a broadcast-start-time
208), and a media event type (e.g., event type 210). A person of ordinary skill in the
art will readily appreciate that th.e fields illustrated in the example metering event data
structure 200 are examples. Other data structure(s) with different field(s) may

likewise be employed in addition to or in place of the fields shown in FIG. 2.

[0029] The event populator 118C of the illustrated example collects and
analyzes the identifying data to populate the fields of the example metering event data
structure 200. For example, the event populator 118C may determine the event type
210 by analyzing the identifying data. For instance, if the identifying data indicates
that the identifying data was inserted by the network head-end or content creator, the
event type 210 will indicate that the metering event data structure 200 is a program
content metering event. Conversely, if the identifying data indicates that the
identification data was inserted by a final distributor (e.g., media content provider(s)
101), the event type 210 may indicate that the metering event data structure 200 is a

final distributor metering event. Event type data is used to ensure that data contained

12
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in metering events is properly understood. For example, timestamp data inserted by a
network head end and time stamp data inserted by a final distributor may not be
calibrated relative to each other and, thus, cannot be compared to provide meaningful

data.

[0030] The event populator 118C uses data extracted by the data collector
118A and/or generated by the time stamper 118B to determine the broadcast-start-
time 208 and/or the presentation-start-time 202 of the media content. The
presentation-start-time 202 is the time at which presentation of the media content
begins on the information presentation device 116 being monitored and is usually
generated by the time stamper 118B. The broadcast-start-time 208 is the time the
television program was broadcast/encoded by the television service provider 101 or
the final distributor 108 and is usually extracted from the media content by the data
collector 118A. The presentation-start-time 202 and the broadcast-start-time 208 will
be equal or approximately equal if a program is viewed at the same time or
substantially the same time the program is broadcast. Of course, distribution delays
that occur in content distribution systems (e.g., distribution via satellite) may cause a
delay between the encoding time and the actual viewing time. The pfesentation-start-
time 202 and the broadcast-start-time 208 will differ significantly if the program is
recorded and then viewed at a later time. The broadcast-start-time 208 and the
presentation-start-time 202 may be recorded in units of seconds, fractions of seconds,

and/or any other unit for measuring time durations.

[0031] To determine the duration 204 for which the media content is
presented on the information presentation device 116, the metering device 118 of the

illustrated example collects and analyzes identifying data from the media content

13
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and/or analyzes an internal clock. As noted above, metering events are generated
whenever a time-shift event occurs and/or whenever the program presented on the
monitored information presentation device 116 is changed. The metering device 118
may determine that a time-shift event has occurred by, for example, monitoring the
time data embedded in the media content identifying data. The metering device 118
may determine that the presented program has changed by, for example, monitoring
the identifying data embedded in the presented content or its associated control
system (e.g., the SID). If the received time is not continuous (e.g., the time does not
change or the time jumps in a non-continuous manner), or if the SID of the presented
program changes, the metering device 118 records the time that has expired since the
presentation-start-time 202 in the duration field 204 to thereby complete the current

metering event.

[0032] Returning to FIG. 1, the illustrated home unit 120 is a well-known,
conventional store and forward device. The illustrated home unit 120 receives and
stores media consumption data (e.g., metering events and/or other identifying data)
collected by one or more metering devices 118 located at the monitored site 110. The
home unit 120 is configured to aperiodically, periodically, or conEinuously transmit
the media consumption data to the data collection server 124 via the network 122.
The network 122 may be any type of public or private network, such as, for example,
the internet, a LAN, a telephone network, a cable network, and/or a wireless network.
The home unit 120 may communicate with the data collection server 124 and transmit
the collected media consumption data to the data collection server 124 via any

network protocol. For example, the home unit 120 may use a file transfer protocol

14
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(FTP) or email to transfer the collected media consumption data and/or metering

events to the data collection server 124.

[0033] The data collection server 124 of the illustrated example is a server
that is configured to receive and process the media consumption data collected by the
metering device 118. The data collection server 124 may be configured to generate
statistical reports of interest to, for example, media content providers 101. The data
collection server 124 may also be configured to transmit the collected media
consumption data including metering events to the time-shift event detector 126 for

analysis.

[0034] The time-shift event detector 126 of the illustrated example is
configured to analyze the metering events contained in the media consumption data
received from the data collection server 124 to determine if a time-shift event (e.g., a
pause event, a fast forward event, a rewind event, etc.) has occurred. The time-shift
event detector 126 may detect a time-shift event by calculating differences between
the presentation times and the broadcast times of consecutive metering events of the
same event type to determine a temporal relationship associated with the metering
events. For example, the time-shift event detector 126 may compare the time
differences between the presentation times and the broadcast times of two consecutive
metering events to predetermined thresholds to determine if a time-shift event has
occurred. The illustrated time-shift event detector 126 is also configured to transmit
messages to the data collection server 124 to indicate a time-shift event has occurred.
An example time-shift event detector 126 is described in detail below in conjunction

with FIG. 3.

15



WO 2006/132622 PCT/US2005/019613

[0035] FIG. 3 is a block diagram of an example time-shift event detector
126. The example time-shift event detector 126 of FIG. 3 includes an end time
module 302, a time jump module 303, a comparator 304, and a set of thresholds 306.
The example time-shift event detector 126 may be implemented as several
components of hardware, each configured to perform one or more functions, may be
implemented in software or firmware in which one or more programs are used to
perform the different functions, or may be implemented by a combination of
hardware, firmware, and/or software. The example time-shift event detector 126 may
be implemented in a metering device at a consumption site, at the data collection

server, and/or any other location.

[0036] The end time module 302 is configured to calculate the end times for
metering events that are received from the data collection server 124. The
presentation-end-time is calculated by adding the presentation-start-time 202 to the
duration 204. The presentation-end-time is the local time that the media content
presentation of the media content was stopped or interrupted by a commercial or time-
shift trick. The broadcast-end-time is calculated by adding the broadcast-start-time
208 to the duration 204. The broadcast-end-time corresponds to the time when the
broadcast and/or reception of the media content was stopped or interrupted by a

commercial or time-shift trick.

[0037] The example time jump module 303 calculates time differences
between the respective presentation start times and the respective broadcast start times
of two successive metering events of the same event type and associated with the
same media content. More specifically, the time jump module 303 of the illustrated

example calculates an event gap time (e.g., a difference between the presentation-
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start-time of a given metering event and the presentation-end-time of the immediately
prior metering event) and a broadcast time jump (e.g., a difference between the
broadcast-start-time of the given metering event and the broadcast-end-time of the
immediately prior metering event). The event gap time is the amount of actual time
that passes between the two successive metering events. For example, if the
presentation of some media content is interrupted by a five second commercial, there
will be a five second event gap time between a metering event associated with the
presentation of the media content at a time before the commercial and a second
metering event corresponding to the presentation of the same media content at a time
after the commercial. The broadcast time jump is the change in the broadcast time
between two successive metering events. For example, if some media content is
presented and then five seconds of that same content is skipi)ed by fast forwarding,
there will be a broadcast time jump of five seconds between a metering event
associated with the presentation of the media before the fast-forwarding and a second
metering associated with the presentation of the media after the fast-forwarding. The
event gap time and the broadcast time jump will be explained in further detail in

conjunction with the description of Figs. 4 and 5.

[0038] The example comparator 304 of FIG. 3 may be implemented using
the processor 906 of FIG. 9, described in detail below. The comparator 304 is
configured to analyze the metering events received by the example time-shift event
detector 126 to determine if a time-shift event has occurred. In particular, the
comparator 304 compares the calculated event gap time and the broadcast time jump
for a pair of metering events to data from the threshold table 306 to determine if a

time-shift event has occurred. The thresholds may be static, may be dynamically
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determined by an adaptive software process, may be provided by the user, and/or may
be derived by any other method. The threshold table 306 may contain thresholds
associated with a pause event, a fast forward event, and/or a rewind event. These
thresholds may be derived from an average amount of time that it takes for media
content to travel from the head-end or broadcaster to the monitored site 110, from
empirical data corresponding to ideal times, or from any other method. A person of
ordinary skill in the art will readily appreciate that there are many methods to
implement the threshold table 306 such as hardware registers and/or any other

memory devices.

[0039] In addition, the comparator 304 may be configured to filter the
metering events to eliminate false detection of time-shift events. For example, the
comparator 302 may filter the metering events by identifying the metering events that
are not both of the same metering event type (e.g., program content metering events
and final distributor metering events), by identifying metering events that are not
associated with the same program, etc. Metering events associated with different
programs and/or different event types should not be compared because the embedded

times are not synchronized and their comparison is, thus, meaningless.

[0040] FIGS. 4 and 5 are charts illustrating the correlation between media
content series and example content metering events. FIG. 4 shows a time series
wherein Show 1 having SID 1 is presented for 15 minutes, a commercial is presented
for 5 minutes, Show 1 is presented for another 10 minutes, and then show 2 is
presented. Show 2 may be presented because Show 1 has ended or because the user
selected to change presentation to Show 2. As shown in FIG. 4, Event 1 is associated

with the presentation of Show 1 prior to the commercial. The presentation-start-time
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(start) is zero for the example, however, the presentation start time may correspond to
an actual time at which media presentation begins. The duration of Event 1 is fifteen
because Show 1 was presented for 15 minutes before the commercial interruption.
The broadcast-start-time (BStart) is zero indicating that media content is being
presented at the same time that it is broadcast. The example event-type (ET) is
program content (PC) indicating the broadcast-start-time was encoded by the
broadcast head-end. Similarly, Event 2 corresponds to the presentation of Show 1

following the commercial and Event 3 corresponds to the presentation of Show 2.

[0041] FIG. 4 additionally shows values for event gap time and broadcast
time jump. The eveﬁt gap time between Event 1 and Event 2 is calculated by
subtracting the presentation-start-time of Event 2 (20) from the presentation-end-time
of Event 1 (15). The event gap time of five indicates that five actual minutes passed
between the two events (i.e., the five minqtes during which the commercial was
presented). The broadcast time jump between Event 1 and Event 2 is calculated by
subtracting the broadcast-start-time of Event 2 (20) from the broadcast-end-time of
Event 1 (15). The broadcast time jump of five indicates that five minutes of broadcast
media content was presented between the two events (i.e., the five minutes of media
content in the commercial). Similarly, the event gap time and the broadcast time
jump may be calculated for Event 2 and Event 3. However, the time-shift detector
126 will not compare these events because the SID value of the two metering events

differ.

[0042] FIG. 5 illustrates a second time series wherein Show 1 is presented
for 15 minutes, Show 1 is paused for 10 minutes, Show 1 is presented for 20 minutes,

Show 1 is rewound at double speed 10 minutes which takes five minutes, and Show 1
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is presented for an additional 25 minutes. Event 1 is associated with the presentation
of Show 1 before the pause time-shift trick, Event 2 is associated with the
presentation of Show 1 after the pause time-shift trick, and Event 3 is associated with

the presentation of Show 1 after the rewind time-shift trick.

[0043] The event gap time and the broadcast time jump are calculated in the
same manner as the events in FIGS. 4-5. As FIG. 5 shows, the event gap time and the
broadcast time jump calculated for Event 1 and Event 2 are different in the illustrated
example. The difference exists because the pause time-shift trick caused the
broadcast time to stop (i.e., the media content was no longer presented) while the
actual time that expired between Event 1 and Event 2 was 10 minutes. Likewise, for
Event 2 and Event 3 the time jump was negative because the media content was
rewound 10 minutes, while the event gap time was 5 minutes because the rewinding
time-shift trick took five minutes to complete. Details regarding the characteristics of

different time-shift tricks will be presented in detail below.

[0044]  As shown in FIGS. 4-5, the example system does not generate
metering events for commercials in the media content; however, metering events
could be generated for commercials. The metering events generated for commercials
may be ignored by the time-shift detector 126 to enable detection of time-shift events.
For example, the metering events associated with a commercial may be dropped by
the time-shift event detector 126 so that the metering events before and after the
commercial may be analyzed. Alternatively, the metering events for a commercial
may be analyzed in the same manner that other programs are analyzed to determine if

any time-shift events occurred during a commercial.
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[0045] A flowchart representative of example machine readable instructions
for implementing the apparatus 118, 124 and/or 126 of FIGS. 1 and 3 is shown in
FIGS. 6-8. In this example, the machine readable instructions comprise a program for
execution by a processor such as the processor 906 shown in the example compﬁter
900 discussed below in connection with FIG. 9. The program may be embodied in
software stored on a tangible medium such as a CD-ROM, a floppy disk, a hard drive,
a digital versatile disk (DVD), or a memory associated with the processor 906, but
persons of ordinary skill in the art will readily appreciate that the entire program
and/or parts thereof could alternatively be executed by a device other than the
processor 906 and/or embodied in firmware or dedicated hardware in a well known
manner. For example, any or all of the metering device 118, data collector 118A,
time stamper 118B, event populator 118C, local storage 118D, communication device
118E, data collection server 124, time-shift detector 126, end time module 302, time
jump module 303, comparator 304, and thresholds 306 could be implemented by
software, hardware, and/or firmware. Further, although the example program is
described with reference to the flowcharts illustrated in FIGS. 6-8, persons of ordinary
skill in the art will readily appreciate that many other methods of implementing the
example apparatus 118, 124 and/or 126 may alternatively be used. For example, the
order of execution of the blocks may be changed, and/or some of the blocks described

may be changed, eliminated, or combined.

[0046] The program of FIG. 6 begins when the data collector 118A extracts
content identification data from media content presented on a monitored information
presentation device (block 602). Next, the time stamper 118B generates time-stamp

data to indicate the time that the media content was presented at the monitored site
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110 (block 604). The event populator 118C then creates a new metering event storing
the presentation-start-time, source identifier, broadcast-start-time, and event-type that
were extracted during blocks 602 and 604 (block 606). The metering device 118 then
continues to sample the media content by extracting content identification data and
comparing it to the content identification data in the content metering event (block
608). If the content identification data does not match the content identification data
previously extracted (e.g., the SID changes) it is assumed that the media content has
changed and control proceeds to block 618 at which the duration of the event is
stored. Otherwise, the metering device 118 examines the encoded time-stamp data
(block 612). If the encoded time-stamp data is not consecutive, but, rather, indicates a
significant jump in time compared with the previous extracted time-stamp data, a
time-shift event has occurred and control proceeds to block 618 to complete the
current metering event and create a new one. Otherwise, control returns to block 608

to process the next sample.

[0047] When control has moved to block 618, the metering event has ended
because a time-shift trick has occurred or the presented media céntent has changed.
Therefore, the amount of time that has elapsed since the start of the current metering
event is recorded in the duration field (block 618). The completed metering event is
then transferred to the home unit 120, stored at the metering device 118 in the local
storage 118D, and/or transmitted to the data collection server 124 using the

communication device 118E (block 616).

[0048] The example program of FIG. 7 may be used to implement the time-
shift detector 126. The program of FIG. 7 begins when a first metering event is

received from the data collection server 124 (block 702). The end time module 302
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then calculates the presentation-end-time (PresentationEndTimel) of the first
metering event by adding the presentation-start-time (PresentationStartTimel) to the
duration (duration1) specified in the first metering event (block 704). The end time
module calculates the broadcast-end-time (BroadcastEndTimel) by adding the
encoded-start-time (BroadcastStanTimel) to the duration (duration1) specified in the
first metering event (block 706). The time-shift detector 126 then receives a second
metering event (block 708). The end time module 302 then calculates the
presentation-end-time (PresenationEndTime2) of the second metering event by adding
the presentation-start-time (PresentationStartTime2) to the duration (duration2)
specified in the second metering event (block 710). The end time module calculates
the broadcast-end-time (BroadcastEndTime2) by adding the broadcast-start-time
‘ (BroadcastStartTime2) to the duration (duration2) lspeciﬁed in the second metering
event (block 712). The time jump module 303 then calculates the event gap time
(PresentationEventGap) by subtracting the presentation-start-time of the second
metering event from the presentation-end-time of the first metering event (block 714).
The time jump module 303 then calculates the broadcast time jump
(BroadcastTimeJump) by subtracting the broadcast-end-time of the first metering
event from the broadcast-start-time of the second metering (leck 716). Then, the
calculated values are passed to the comparator 304 and the Determine Time-Shift

Event procedure shown in FIG. 8 is called (block 718).

[0049] The example Determine Time-Shift Event process 800 of FIG. 8
begins by determining whether the two metering events Event! and Event?2 are the
same type of metering events (e.g., both are program content metering events or both

are final distributor metering events) (block 802). If the metering events Event] and
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Event?2 are different types of metering events, they cannot be used as a combination to
determine time shift-events (block 802) and control returns to block 708, wherein the
next metering event is received and analyzed in conjunction with the most recently
received prior event (i.e., Event2 and a next event Event3 are analyzed in

combination).

[0050] If the two metering events Event] and Event2 are the same type of
metering event, control advances to block 804 and the process 800 determines
whether both metering events Event! and Event2 are associated with the same
program (block 804). The comparator 304 may determine whether both metering
events Event] and Event2 are associated with the same media content by examining
the contents of fields SID1 and SID2 to determine if the SIDs contained therein are
the same (i.e., Eventl and Event2 are associated with the same program). If SID/ is
equal to SID2 and the media content tuning status associated with each of the
metering events is equal, then the comparator 304 determines that both metering
events Eventl and Event2 are associated with the same media content. If the metering
events Eventl and Event2 are not associated wfth the same media content, they cannot
be used to determine time-shift events (block 804) and control returns to block 708,
wherein the next metering event is received and analyzed in conjunction with the
most recently received prior event (i.e., Event2 and a next event Event3 are analyzed

in combination).

[0051] If the metering events Eventl and Event2 are associated with the
same media content (block 804), the comparator 304 determines whether the second
metering event Event2 follows the first metering event Event] in time (block 806).

For error checking, the comparator 304 may determine whether the second metering
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event Event2 follows the first metering event Event] in time by comparing the
presentation-start-time of the second eventPresentationStartTime2 and the
presentation-start-time of the first event PresentationStartTimel. If the presentation-
start-time PresentationStartTime2 is less than the presentation-start-time
PresentationStartTimel (i.e., PresentationStartTime2 < PresentationStartTimel), then
the second metering event Event2 does not follow the first metering event Event/ and
control returns to block 708, wherein the next metering event is received and analyzed
in conjunction with the most recently received prior event (i.e., Event2 and a next

event Event3 are analyzed in combination).

[0052] Ifthe presentation-sfart-time PresentationStartTime2 of the second
event is greater than the presentation-start-time PresentationStartTimel of the first
event(e.g., PresentationStartTime2 > PresentationStartTimel) (block 806), then the
comparator 304 determines that the second metering event Event2 follows the first

metering event Event/ in time and control advances to block 808.

[0053] The comparator 304 then attempts to eliminate false time-shift
events by determining if the difference between the event gap time
PresentationEventGap and the broadcast time jump BroadcastTimeJump is greater
than a predetermined minimum time-shift threshold (e.g., MinReasonableCodeJump)
(block 808). Without this check, time-shift events may incorrectly be reported when
there is a delay between the time that the media content is broadcast and the time that
the media content is presented (i.e., sa;ellite transmission time). The difference
between the event gap time and the broadcast time jump can be calculated using the
following equation:

|PresentationEventGap — BroadcastTimeJump| > MinReasonableCodeJump
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The value of MinReasonableCodeJump may be equal to the typical difference
between the time the media content is received at a viewing site and the time the
television program is broadcast/encoded (e.g., 3 seconds) or may be any other value
that reduces the number of false time-shift events detected. If the difference between
the event gap time PresentationEventGap and the broadcast time jump
BroadcastTimeJump is not greater than the MinReasonableCodeJump (block 808),
control returns to block 708 of FIG. 7, wherein the next metering event is received

and analyzed in conjunction with the most recently received prior event.

[0054] If MinReasonableCodeJump criterion is met (block 808), the
comparator 304 attempts to detect a pause event (block 810). A pause event may be
detected by determining whether the broadcast time jump (e.g., BroadcastTimeJump)
is less than or equal to the minimum reasonable code jump (e.g.,
MinReasonableCodeJump) and whether the time difference between the presentatidn
end time of the first metering event Event! and the presentation start time of the
second metering event Event2 (e.g., PresentationEventGap) is larger than a
predetermined minimum pause. threshold (e.g., MinPauseTime) and less than or equal
to a predetermined maximum pause threshold (e.g., MaxPauseTime). Using this
calculation, a pause event is detected when no media content has been skipped
between the two events but there is a gap in the presentation time. The
MinPauseTime may be equal to five seconds and the MaxPauseTime may be equal to
7200 seconds. A person of ordinary skill in the art will readily appreciate that the
values of the MinPauseTime and the MaxPauseTime listed above are merely
examples and other values may be chosen. The comparator 304 may determine if a

pause event has occurred using the equation:
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(BroadcastTimeJump <= MinReasonableCodeJump) &&

(PresentationEventGap >= MinPauseTime) && (PresentationEventGap <=

MaxPauseTime). |
If the comparator 304 determines a pause event was not detected (i.e., the above
evaluation was false) (block 810), control advances to block 814. Otherwise, the
comparator 304 transmits a message to the data collection server 124 to indicate that a
pause event was detected and the program was paused for PresentationEventGap
seconds (block 812) and control returns to block 708 of FIG. 7. The comparator 304
may use any communication protocol to transmit the message to the data collection
server 124, For example, a RS-232 protocol may be used to transmit the message to

the data collection server 124.

[0055] If a pause event is not detected (block 810), the comparator 304 then
attempts to detect a fast forward event (block 814). A fast forward event may be
detected by comparing the broadcast time jump BroadcastTimeJump and the event
gap time PresentationEventGap to one another and to predetermined thresholds. For
example, the comparatbr 304 may determine whether the broadcast time jump
BroadcastTimeJump is less than a predetermined minimum reasonable code jump
(e.g., MinReasonableCodeJump), whether the BroadcastTimeJump is greater than
PresentationEventGap, and whether the PresentationEventGap is less than or equal to
a predetermined maximum fast forward duration MaxFFDuration. Using this
calculation, a fast forward event is detected when the gap between the encoded times
of metering events is greater than the amount of time that elapsed between the
metering events, provided that the error checking for reasonable code jumps and

maximum fast forward duration is satisfied. The comparator 304 may assume a user
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will not fast forward for more than five minutes and therefore, the MaxFFDuration
may be equal to 300 seconds. A person of ordinary skill in the art will readily
appreciate that the value of the MaxFFDuration listed above is merely an example
and other values may be chosen. The comparator 304 may determine if a fast forward
event has occurred using the equation:

(BroadcastTimeJump > MinReasonableCodeJump) && (BroadcastTimeJump

> PresentationEventGap) && (PresentationEventGap <= MaxFFDuration).
If the comparator 304 determines a fast forward event was not detected (block 814),
control advances to block 818. Otherwise, the comparator 304 transmits a message to
the data collection server 124 to indicate that a fast forward event was detected and
the television program was fast forwarded BroadcastTimeJump seconds (block 816)

and control returns to block 708 of FIG. 7.

[0056] If a fast forward event is not detected (block 814), the comparator
304 then determines if a rewind event is detected (block 818). The rewind event may
be detected by comparing the event gap time PresentationEventGap and the broadcast
time jump BroédcastT imeJump to one another and to predetermined thresholds. For
example, the comparator may determine whether the absolute value of the
BroadcastTimeJump is greater than the MinReasonableCodeJump, whether the
MinReasonableCodeJump is less than zero, and whether the PresentationEventGap is
less than or equal to a maximum rewind duration MaxRWDuration. Using this
calculation, a rewind event is detected when the gaps in presentation and broadcast
times indicate that a first presented media content was broadcast after a second
consecutively presented media content, provided that the error checking for

reasonable code jump and maximum rewind duration is satisfied. The comparator
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304 may assume a user will not rewind for more than five minutes and therefore, the
MaxRWDuration may be equal to 300 seconds. A person of ordinary skill in the art
will readily appreciate that the value of MaxRWDuration listed above is merely
example and other values may be chosen. The comparator 304 may determine if a
rewind event has occurred using the equation:

(\BroadcastTimeJump| > MinReasonableCodeJump) &&

(BroadcastTimeJump < (0) && (PresentationEventGap <= MaxRWDuration,).
If the comparator 304 determines a rewind event was not detected (block 818), control
returns to block 708 of FIG. 7. Otherwise, the comparator 304 transmits a message to
the data collection server 124 to indicate that a rewind event was detected and the
television program was rewound |BroadcastTimeJump| seconds (block 820) and

control returns to block 708 of FIG. 7.

[0057] FIG. 9 is a block diagram of an example computer system which
may execute the machine reasonable instructions represented by the flowcharts of
FIGS. 6-8 to implement some or all of the apparatus shown in FIGs. 1 and 3. The
compu.terA system 900 may be a personal computer (PC) or any other computing
device. In the illustrated example, the computer system 900 includes a main
processing unit 902 powered by a power supply 904. The main processing unit 902
may include a processor 906 electrically coupled by a system interconnect 908 to a
main memory device 910, a flash memory device 912, and one or more interface
circuits 914. In an example, the system interconnect 908 is an address/data bus. Of
course, a person of ordinary skill in the art will readily appreciate that interconnects

other than busses may be used to connect the processor 906 to the other devices 910-

29



WO 2006/132622 PCT/US2005/019613

914. For example, one or more dedicated lines and/or a crossbar may be used to
connect the processor 906 to the other devices 910-914.

[0058] The processor 906 may be any type of well known processor, such
as a processor from the Intel Pentium® family of microprocessors, the Intel Itanium®
family of microprocessors, the Intel Centrino® family of microprocessors, and/or the
Intel XScale® family of microprocessors. The processor 906 also may be a Digital
Signal Processor (DSP) or other processor optimized for signal processing functions
and/or applications. In addition, the processor 906 may include any type of well
known cache memory, such as static random access memory (SRAM). The main
memory device 910 may include dynamic random access memory (DRAM) and/or
any other form of random access memory. For example, the main memory device
910 may include double data rate random access memory (DDRAM). The main
memory device 910 may also include non-volatile memory. In an example, the main
memory device 910 stores a software program which is executed by the processor 906
in a well known manher. The flash memory device 912 may be any type of flash

memory device. The flash memory device 912 may store firmware used to boot the

computer system 900.

[0059] The interface circuit(s) 914 may be implemented using any type of
well known interface standard, such as an Ethernet interface and/or a Universal Serial
Bus (USB) interface. One or more input devices 916 may be connected to the
interface circuits 914 for entering data and commands into the main processing unit
902. For example, an input device 916 may be a keyboard, mouse, touch screen, track

pad, track ball, isopoint, and/or a voice recognition system.
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[0060] One or more displays, printers, speakers, and/or other output devices
917 may also be connected to the main processing unit 902 via one or more of the
interface circuits 914. The display 918 may be a cathode ray tube (CRT), a liquid
crystal displays (LCD), or any other type of display. The display 918 may generate

visual indications of data generated during operation of the main processing unit 902.

[0061] The computer system 900 may also include one or more storage
devices 920. For example, the computer system 900 may include one or more hard
drives, a compact disk (CD) drive, a digital versatile disk drive (DVD), and/or other

computer media input/output (I/O) devices.

[0062] The computer system 900 may also exchange data with other
devices 922 via a connection to a network 924. The network connection may be any
type of network connection, such as an Ethernet connection, digital subscriber line
(DSL), telephone line, coaxial cable, etc. The network 924 may be any type of
network, such as the internet, a telephone network, a cable network, and/or a wireless
network. The network devices 922 may be any type of network devices 922. For

example, the network device 922 may be a client, a server, a hard drive, etc.

[0063] Although certain methods, apparatus, and articles of manufacture
have been described herein, the scope of coverage of this patent is not limited thereto.
On the contrary, this patent covers all apparatus, methods and articles of manufacture
fairly falling within the scope of the appended claims either literally or under the

doctrine of equivalents.
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What is claimed is:

1. A method of detecting a time shift event comprising:

receiving a first metering event representative of a first time period in
which a program was continuously presented on an information presenting device;

receiving a second metering event representative of a second time
period in which a program was continuously presented on an information presenting
device, the first and second time periods being sequential;

calculating a presentation gap value corresponding to a difference
between a start presentation time of the second metering event and an end
presentation time of the first metering event;

calculating a broadcast jump value corresponding to a difference
between a start broadcast time of the second metering event and an end broadcast time
of the first metering event;

comparing the broadcast jump value to at least one threshold and the
presentation gap value to at least one threshold and comparing the broadcast jump
value to the presentation gap value to determine whether a pause event, a fast forward
event or a rewind event occurred.

2. A method as defined in claim 1, wherein the first and second metering
events are both program content metering events or both final distributor metering
events.

3. A method as defined in claim 1, wherein the first and second metering
events comprise a program identifier, a presentation start time, a duration, and a

broadcast start time.
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4, A method as defined in claim 3, wherein at least one of the end
broadcast time and the end presentation time associated with at least one of the first
metering event and the second metering is computed by summing the presentation
start time associated with the metering event and the duration associated with the
metering event.

5. A method as defined in claim 1, wherein the predetel;mined threshold
comprises at least one of a minimum reasonable code jump, a minimum pause time, a
maximum pause time, a maximum fast forward duration, and a maximum rewind
duration.

6. A method as defined in claim 1, wherein the time-shift event was
generated by at least one of a digital video recorder, a personal video recorder, a set
top box, a digital versatile disc recorder, a video cassette recorder, an internet
streaming service, and a video on demand service.

7. An apparatus to detect a time-shift event associated with the
presentation of media content comprising:

an end time module to receive a first metering event representative of a
first time period in which a program was continuously presented on an information
presenting device and a second metering event representative of a second time period
in which a program was continuously presented on an information presenting device
and to calculate the times when the respective presentations were complete;

a time jump module to calculate a presentation gap value
corresponding to a difference between a start presentation time of a second metering
event and an end presentation time of the first metering event and a broadcast jump

value corresponding to a difference between a start broadcast time of the second
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metering event and an end broadcast time of the first metering event;

a threshold table to store at least one threshold value; and

a comparator to compare the broadcast jump value to the at least one
threshold, the presentation gap value to the at least one threshold, and the broadcast
jump value to the presentation gap value to determine whether a pause event, a fast
forward event, or a rewind event occurred.

8. An apparatus as defined in claim 7, wherein the first and second
metering events are both program content metering events or both final distributor
metering events.

9. An apparatus as defined in claim 7, wherein the first and second
metering events comprise a program identifier, a presentation start time, a duration,
and a broadcast start time.

10.  An apparatus as defined in claim 9, wherein at least one of the end
broadcast time and the end presentation time associated with at least one of the first
metering event and the second metering is computed by summing the presentation
start time associated with the metering event and the duration associated with the
metering event.

11.  An apparatus as defined in claim 7, wherein the predetermined
threshold comprises at least one of a minimum reasonable code jump, a minimum
pause time, a maximum pause time, a maximum fast forward duration, and a
maximum rewind duration.

12.  An apparatus as defined in claim 7, wherein the time-shift event was

generated by at least one of a digital video recorder, a personal video recorder, a set
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top box, a digital versatile disc recorder, a video cassette recorder, an internet
streaming service, and a video on demand service.
13. A machine readable medium storing instructions structured to cause a

machine to:

receive a first metering event representative of a first time period in
which a program was continuously presented on an information presenting device;

receive a second metering event representative of a second time period
in which a program was continuously presented on an information presenting device,
the first and second time periods being sequential;

calculate a presentation gap value corresponding to a difference
between a start presentation time of the second metering event and an end
presentation time of the first metering event;

calculate a broadcast jump value corresponding to a difference
between a start broadcast time of the second metering event and an end broadcast time
of the first metering event;

compare the broadcast jump value to at least one threshold and the
presentation gap value to at least one threshold and compare the broadcast jump value
to the presentation gap value to determine whether a pause event, a fast forward event
or a rewind event occurred.

14. A machine readable medium as defined in claim 13, wherein the first

and second metering events are both program content metering events or both final

distributor metering events.
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15. A machine readaBle medium as defined in claim 13, wherein the first
and second metering events comprise a program identifier, a presentation start time, a
duration, and a broadcast start time.

16. A machine readable medium as defined in claim 15, wherein at least
one of the end broadcast time and the end presentation time associated with at least
one of the first metering event and the second metering is computed by summing the
presentation start time associated with the metering event and the duration associated
with the metering event.

17. A machine readable medium as defined in claim 13, wherein the
predetermined threshold comprises at least one of a minimum reasonable code jump,
a minimum pause time, a maximum pause time, a maximum fast forward duration,
and a maximum rewind duration.

18. A machine readable medium as defined in claim 13, wherein the time-
shift event was generated by at least one of a digital video recorder, a personal video
recorder, a set top box, a digital versatile disc recorder, a video cassette recorder, an
internet streaming service, and a video on demand service.

19.  An apparatus to create a metering event representative of a time period
in which a program was continuously presented on an information presenting device
comprising:

a data collector to extract and/or generate identifying data associated
with the program,;

a time stamper to associate a current time with the program; and

an event populator to gather extracted and/or generated data and to

create and/or populate a metering event data structure.
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20.  An apparatus as defined in claim 19, further comprising a local storage
to store the metering event.

21.  An apparatus as defined in claim 19, further comprising a
communication device to transmit the metering event to other devices.

22. A method of creating a metering event representative of a time period
in which a program was continuously presented on an information presenting device
comprising:

extracting and/or generating identifying data associated with the
program;

associating a current time with a program; and

gathering extracted and/or generated data and creating and/or
populating a metering event data structure.

23.  An apparatus as defined in claim 22, further comprising a local storage
to store the metering event.

24.  An apparatus as defined in claim 23, further comprising a
communication device to transmit the metering event to other devices.

25. A machine readable medium storing instructions structured to cause a
machine to:.

extract and/or generate identifying data associated with the program;

associate a current time with a program; and

gather extracted and/or generated data and create and/or populate a
metering event data structure.

26.  An apparatus as defined in claim 25, further comprising a local storage

to store the metering event.
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27.  An apparatus as defined in claim 26, further-comprising a
communication device to transmit the metering event to other devices.

28. A method of monitoring the presentation of a media content program
on an information presenting device comprising:

creating a plurality of metering event data structures, each of the data
structures being representative of a time period in which a program was continuously
presented on a monitored information presenting device; and

analyzing the metering event data structures to identify time-shift
events.

29. A method as defined in claim 28, further comprising:

extracting encoded program identification data;

generating local program identification data; and

writing the extracted encoded program identification data and the
locally generated program identification data into fields of a metering event data
structure.

30. A method as defined in claim 29, further comprising analyzing the
extracted encoded program identification data and the locally generated program
identification data to determine if a time-shift event has occurred.

31. A method as defined in claim 28, wherein the information presenting
device comprises at least one of a radio., a television, a personal computer, and a
display monitor.

32. A method of monitoring the presentation of a media content program
on an information presenting device comprising:

creating a plurality of metering event data structures, each of the data
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structures being representative of a time period in which a program was continuously
presented on a monitored information presenting device; and

analyzing the metering event data structures to identify time-shift
events.

33. A method as defined in claim 32, further comprising:

extracting encoded program identification data;

generating local program identification data; and

writing the extracted encoded program identification data and the
locally generated program identification data into fields of a metering event data
structure.

34. A method as defined in claim 33, further comprising analyzing the
extracted encoded program identification datan and the locally generated program
identification data to determine if a time-shift event has occurred.

35. A method as defined in claim 32, wherein the information presenting
device comprises at least one of a radio, a television, a personal computer, and a
display monitor.

36. A machine readable medium storing instructions structured to cause a
machine to:

create a plurality of metering event data structures, each of the data
structures being representative of a time period in which a program was continuously
presented on a monitored information presenting device; and
analyze the metering event. data structures to identify time-shift events.
37. A machine readable medium as defined in claim 36, further

comprising:
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extract encoded program identification data;
generate local program identification data; and
write the extracted encoded program identification data and the locally
generated program identification data into fields of a metering event data structure.
38. A machine readable medium as defined in claim 37, further structured
to analyze the extracted encoded program identification data and the locally generéted
program identification data to determine if a time-shift event has occurred.
39. A machine readable medium as defined in claim 36, wherein the
information presenting device comprises at least one of a radio, a television, a

personal computer, and a display monitor.
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