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(57) ABSTRACT 
In accordance with some implementations, a method for 
determining viewer interest is disclosed. The method is per 
formed on a client system having one or more processors, a 
camera, and memory storing programs for execution. The 
electronic device captures analyzes captured visual data to 
detect physical indicia of interest associated with a user of the 
client system. The electronic device then determines a level of 
interest of the user with respect to media content being dis 
played in the proximity of the users based on the detected 
physical indicia of interest. The electronic device then sends 
the determined level of interest to a server system; the server 
system including an interest profile for the user of the client 
system. The electronic device then receives, from the server 
system, recommendations for additional media content for 
the user based, at least in part on, the determined level of 
interest. 
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DETERMINING USER INTEREST THROUGH 
DETECTED PHYSICAL INDICA 

TECHNICAL FIELD 

0001. The disclosed implementations relate to the field of 
displaying media content generally and in particular to using 
determining a user's interest in displayed media. 

BACKGROUND 

0002 There are currently many avenues for users to con 
Sume media content. In addition to traditional, non-interac 
tive avenues such traditional television, radio, or projection 
screens in movie theatres, new electronic devices provide 
additional avenues to consume media content, such as 
streaming content over the Internet via computers, Smart 
phones, or tablets. Some of these additional avenues are inter 
active and allow users to interact with the distributors of 
media content. This increased interaction allows distributors 
or producers of media content to provide more personalized 
services to the consumers of the media content. 
0003. One option for producers or distributors of media 
content to provide personalized services is through a recom 
mendation engine. Such engines select new media content to 
recommend to the user based on information known about a 
user. Increasing the amount of information that a recommen 
dation engine has concerning a specific user increases the 
accuracy of recommendation engine to correctly recommend 
media content that the user will find interesting. As a result, 
gathering information concerning what media content a user 
finds interesting and what media content a user does not find 
interesting is important to providing a good user experience. 
0004. The new avenues for viewing media content allow 
additional interaction that allows media content distributors 
to more efficiently gather information relating to a user's 
interest. Generally, the user indicates interest in a piece of 
media content by selecting a level of interest or otherwise 
rating the media content. Many recommendation systems are 
integrated directly into media content display platforms and 
allow users to indicate whether or not they found a particular 
piece of media content interesting. 

SUMMARY 

0005. In accordance with some implementations, a 
method for determining viewer interest is disclosed. The 
method is performed on a client system having one or more 
processors, a camera, and memory storing one or more pro 
grams for execution by the one or more processors. The client 
system captures visual data of a user of the client system with 
the camera. The client system analyzes the captured visual 
data to detect physical indicia of interest associated with a 
user of the client system. The client system then determines a 
level of interest of the user with respect to media content 
being displayed in the proximity of the users based on the 
detected physical indicia of interest. The client system then 
sends the determined level of interest to a server system which 
maintains an interest profile for the user of the client system. 
The client system then receives, from the server system, rec 
ommendations for additional media content for the user 
based, at least in part on, the determined level of interest. 
0006. In accordance with some implementations, a client 
system for determining viewer interest is disclosed. The cli 
ent system has one or more processors, a camera, and memory 
storing one or more programs to be executed by the one or 
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more processors. The one or more programs include instruc 
tions for capturing visual data of a user of the client system 
with the camera. In some implementations, the client system 
includes instructions for analyzing the captured visual data to 
detect physical indicia of interest associated with a user of the 
client system. The client system in some implementations 
may also include instructions for determining a level of inter 
est of the user with respect to media content being displayed 
in the proximity of the users based on the detected physical 
indicia of interest. In some implementations, the client sys 
tem also includes instructions for sending the determined 
level of interest to a server system; the server system includ 
ing an interest profile for the user of the client system. In some 
implementations, the client system further includes instruc 
tions for receiving, from the server system, recommendations 
for additional media content for the user based, at least in part 
on, the determined level of interest. 
0007. In accordance with some implementations, a non 
transitory computer readable storage medium storing one or 
more programs configured for execution by a client system 
with an associated camera is disclosed. The one or more 
programs also include instructions for capturing visual data 
of a user of the client system. The one or more programs 
further include instructions for analyzing the captured visual 
data to detect physical indicia of interest associated with a 
user of the client system. The one or more programs also 
include instructions for determining a level of interest of the 
user with respect to media content being displayed in the 
proximity of the users based on the detected physical indicia 
of interest. The one or more programs may also include 
instructions for sending the determined level of interest to a 
server system; the server system including an interest profile 
for the user of the client system. The one or more programs 
further include instructions for receiving, from the server 
system, recommendations for additional media content for 
the user based, at least in part on, the determined level of 
interest. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a block diagram illustrating a client/server 
environment including a client system with a display inaccor 
dance with some implementations. 
0009 FIG. 2A is a block diagram illustrating a client sys 
tem in accordance with some implementations. 
0010 FIG. 2B is a block diagram of an event list received 
from a server system in accordance with Some implementa 
tions. 
0011 FIG.3 is a block diagram illustrating a server system 
in accordance with some implementations. 
0012 FIG. 4 is a flow diagram illustrating the process of 
using detected physical indicia of a user to determine the 
interest a user has in media being displayed on a display 
associated with a client system in accordance with some 
implementations. 
0013 FIG. 5A depicts an example of determining user 
interest through physical indicia in accordance with some 
implementations. 
0014 FIG. 5B depicts an example of determining user 
interest through physical indicia in accordance with some 
implementations. 
0015 FIG. 5C depicts an example of determining user 
interest through physical indicia in accordance with some 
implementations. 
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0016 FIG. 6A depicts an example of determining user 
interest through tracking displayed objects and determining 
the user focus area in accordance with Some implementations. 
0017 FIG. 6B depicts an example of determining user 
interest through tracking displayed objects and determining 
the user focus area in accordance with Some implementations. 
0018 FIG. 6C depicts an example of determining user 
interest through tracking displayed objects and determining 
the user focus area in accordance with Some implementations. 
0019 FIG. 7 is a flow diagram illustrating the process of 
detecting user interest based on physical indicia in accor 
dance with Some implementations. 
0020 FIG. 8 is a flow diagram illustrating the process of 
detecting user interest based on physical indicia in accor 
dance with Some implementations. 
0021 FIG. 9 is a flow diagram illustrating the process of 
detecting user interest based on physical indicia in accor 
dance with Some implementations. 
0022. Like reference numerals refer to corresponding 
parts throughout the drawings. 

DESCRIPTION OF IMPLEMENTATIONS 

0023. In some implementations, a user of a client system 
views media content via the client system on either a display 
integrated into the client system or associated with the client 
system. Providers of the media content find great value in 
determining the users attentiveness to the displayed media 
content as knowing the users interest in media content can 
help media providers tailor future content or recommenda 
tions more closely to the users interests. Accordingly, in 
Some implementations, a users interest in displayed media is 
determined by analyzing visual data of the user (Such as 
visual data from photographs or video) for physical indicia of 
user interest. An advantage of Such an implementation is that 
the user does not have to actively indicate their interest to the 
system. 
0024. In some implementations the client system includes 
the ability to detect physical indicia associated with a user. 
For example, the client system has access to an associated 
camera or a microphone. The client system then uses the 
camera to capture and store visual information about the user. 
The client system then analyzes the captured visual informa 
tion for any physical indicia of interest in media content. 
0025. In some embodiments, determining physical indicia 
of interest includes determining the position of the eyes of the 
user using gaze tracking techniques. For example, the client 
system uses the position and orientation of each eye to deter 
mine where the user is looking relative to the display. By 
determining where the user is looking the client system is able 
to determine whether the user is focusing on the display. If the 
user is determined to be focusing on the display associated the 
client system determines on what portion of the screen the 
user is focusing. In some implementations, the client system 
then uses this information to determine a level of interest for 
the user associated with the media currently being displayed. 
0026. In some implementations, the physical indicia of 
interest determined from the visual information includes the 
position of a user's head. By analyzing the position of the 
user's head, the client system is able to estimate where the 
user is looking and consequently, determine whether the user 
is looking at the display. The client system then estimates user 
interest in the currently displayed media. In other implemen 
tations, the determined physical indicia of interest include the 
user's body lean. In other implementations the determined 
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physical indicia of interest is a user's reaction to a visual or 
audio event which occurs in the media being displayed. For 
example, a user who physically reacts to a Surprising visual or 
startling loud sound in a movie (e.g. by jumping or Scream 
ing) is likely more interested in the movie they are watching 
than a user who does not react to a loud Sound in a movie. 

0027. In some implementations, an audio event includes 
information about a song currently playing. The information 
includes the beats per minute for a song (or the frequency or 
periodicity). The client system 102 then analyzes captured 
visual information to determine whether the user is moving 
with a periodicity (or frequency or beats per minute) that 
matches the periodicity of the detected Song. A user moving 
(dancing for example) with the same frequency of a song 
indicates positive user engagement with the presented audio 
event. For example, if a song is playing alone or as part of the 
Soundtrack of a movie users who are very engaged with the 
currently presented media are more likely to move in time 
(dance) with the music. 
0028. In some implementations, the client system sends 
the determined interest level to a server system for further 
processing, storage, and use (in a recommendation system, 
for example). In some implementations, the client system 
removes personally identifiable information before sending 
the interest information to the server system. In some imple 
mentations the user is able to log onto a service that tracks 
interest information overtime and keeps an interest profile for 
the user. 

0029. In some implementations, the server system uses the 
determined interest received from the client system to 
increase the accuracy of recommendation systems. For 
example, the determined interest can be used to select specific 
genres, performers, or topics that the user finds interesting. In 
Some implementations these recommendations can be pre 
sented to the user for selection. In some implementations, the 
client system automatically begins displaying the most highly 
recommended media without user interaction. In some imple 
mentations the user must select the specific media to be dis 
played. 
0030 FIG. 1 is a block diagram illustrating a client-server 
environment 100, in accordance with some implementations. 
The client-server environment 100 includes a client system 
102 which is part of a client environment 108 and a server 
system 120. In some implementations, the client system 
102-1 includes a display 106-1 and a camera 104-1. In some 
implementations, the user environment 108-2 includes a cam 
era 104-2 and a display 106-2 associated with the client 
system 102-2 but not integrated into the client system 102-2. 
The server system 120 includes a recommendation engine 
122 and a media information database 130. The communica 
tion network interface 112 may connect to any of a variety of 
networks, including local area networks (LAN), wide area 
networks (WAN), wireless networks, wired networks, the 
Internet, or a combination of Such networks. 
0031. In accordance with some implementations, the cli 
ent environment 108-1 includes a client system 102. In some 
implementations, the client system 102-1 includes an incor 
porated camera 106-1 and an incorporated display 104-1. The 
incorporated camera 106-1 is a camera which is included in 
the client system 102-1 and is able to record visual informa 
tion. The incorporated display 104-1 is also included in the 
client system 102-1 and displays media in the vicinity of the 
USC. 
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0032. In other implementations the client environment 
108-2 includes a client system 102-2, a display 104-2, which 
is associated with the client system 102-2 but is not integrated 
into the client system 102-2, and a camera 106-2, which is 
associated with the client system 102-2 but is not integrated 
into the client system 102-2. The camera 106-2 is able to 
capture visual data of a user in the vicinity of the media being 
displayed on the display 104-2 associated with client system 
102-2. The associated display 104-2 is configured to display 
media in the vicinity of the user of the client system 102-2. 
0033. In accordance with some implementations, the cli 
ent system 102 receives a list of events 114 from the server 
system 120. The list of events 114 received from the server 
system includes a list of visual or auditory events which occur 
during a specific piece of media. In some implementations 
each event in the list of events include a reference time that 
indicates the time at which the event occurs, a duration time 
for the event, and, in the case of visual events, an approximate 
location on the display on which the event occurs. For 
example, a list of a events for a movie may include the 
following list of events: at 11 minutes and 37 seconds a loud 
Scream occurs and lasts for 3 seconds, at 38 minutes and 27 
seconds a large explosion takes place on the left half of the 
screen and lasts for 15 seconds, and at 61 minutes and 10 
seconds a kungfu fight occurs between two characters and 
lasts for 2 minutes and 17 seconds. 

0034. In accordance with some implementations, the cli 
ent system 102 sends the determined interest 112 to the server 
system 120. The determined interest represents the client 
systems 102 estimation, based on physical indicia, of the level 
of interestofa user has in the media currently or most recently 
displayed in the vicinity of the user. This determined interest 
information may be recorded in any format Suitable for gaug 
ing interest. For example, the determined interest may be 
represented by a numerical value between 0 and 1, where 0 
represents no determined interest and 1 represents full or 
maximum interest. Alternatively, interest may be represented 
by choosing one of several distinct states. For example, inter 
est may be represented by assigning one of three possible 
interest values (high interest, medium interest, or low inter 
est) to a user and reporting this value back to the server system 
120. In some implementations any variation or combination 
of these interest scoring systems may be used. 
0035. In accordance with some implementations, the 
server system 120 includes a recommendation engine 122 
and a media information database 130. The recommendation 
engine 122 is configured to collect information concerning 
the interests of specific users. In some implementations, this 
information is collected from a plurality of sources. For 
example, user information can be collected by aggregating 
user search history data, user web navigation data, user media 
purchases, detected user physical indicia of interest, user 
self-reported interest in specific media, and any other source 
ofuser interest information. Based on the collected user inter 
est data the recommendation engine determines specific 
media to recommend to the user. In some implementations, 
the media determined by the recommendation engine 122 
automatically begins displaying on the display 104 associated 
with the client system 102 without waiting for user selection. 
In other implementations, the selected media does not begin 
displaying until selected by a user. 
0036. In accordance with some implementations, the 
media information database 130 includes specific details 
about specific pieces of media. For example, the media infor 
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mation database 130 includes the genre information, cast 
information, director information, event information, and 
other information related to specific media. The server system 
120 uses this information to facilitate evaluation of potential 
recommendations by the recommendation engine 122. The 
server system 120 also uses the media information database 
130 to generate a list of events 114 for a specific piece of 
media content being displayed on a display 104 associated 
with a client system 102. 
0037 FIG. 2A is a block diagram illustrating a client sys 
tem 102, in accordance with some implementations. The 
client system 102 typically includes one or more processing 
units (CPUs) 202, one or more network interfaces 210, 
memory 212, an associated camera 106, and one or more 
communication buses 214 for interconnecting these compo 
nents. The client system 102 includes a user interface 204. 
The user interface 204 includes an associated display device 
104 and optionally includes an input means Such as a key 
board, mouse, a touch sensitive display, or other input buttons 
208. Optionally, the display device 104 includes an audio 
device or other information delivery device. Furthermore, 
Some client systems use a microphone and Voice recognition 
to supplement or replace the keyboard. 
0038 Memory 212 includes high-speed random access 
memory, such as DRAM, SRAM, DDR RAM or other ran 
dom access Solid state memory devices; and may include 
non-volatile memory, such as one or more magnetic disk 
storage devices, optical disk storage devices, flash memory 
devices, or other non-volatile solid state storage devices. 
Memory 212 may optionally include one or more storage 
devices remotely located from the CPU(s) 202. Memory 212, 
or alternately the non-volatile memory device(s) within 
memory 212, includes a non-transitory computer readable 
storage medium. In some implementations, memory 212 or 
the computer readable storage medium of memory 212 stores 
the following programs, modules and data structures, or a 
subset thereof: 

0.039 an operating system 216 that includes procedures 
for handling various basic system services and for per 
forming hardware dependent tasks: 

0040 a network communication module 218 that is 
used for connecting the client system 102 to other com 
puters via the one or more communication network 
interfaces 210 (wired or wireless) and one or more com 
munication networks, such as the Internet, other wide 
area networks, local area networks, metropolitan area 
networks, and so on; 

0041 a display module 220 for enabling display of 
media on a display 104 associated with the client system 
102: 

0.042 one or more client system 102 applications mod 
ule(s) 222 for enabling the client system 102 to perform 
the functions offered by the client system 102, including 
but not limited to: 
0043 an image capture module 224 for using the 
associated camera 106 to capture visual data of a user 
in the vicinity of the client system 102; 

0044) an image analysis module 230 for analyzing 
the visual data captured by the camera 106 to detect 
physical indicia of interest of a user in the proximity 
of the displayed media content, including but not lim 
ited to the position of the user's eyes, the position of 
the user's head, the position of the user's body, and 
any movements made by the user; 
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0045 an event tracking module 232 for receiving a 
list of events from the server system (FIG. 1, 120) and 
comparing the detected physical indicia of interest 
against the list of events received from the server 
system (FIG. 1, 120) to more accurately gauge the 
interest of the user by comparing the physical reac 
tions of a user specific events which occur during the 
media; 

0046 an object tracking module 234 for determining 
the position of specific objects on the display 104 
associated with the client system 102, determining the 
gaze position of the user by analyzing the head and 
eye positions of the user, determining whether, at a 
first time, the gaze position of the user intersects with 
a determined object, determining whether, at a second 
time, the gaze position of the user intersects a deter 
mined object, and determining whether the gaze posi 
tion of the user intersects with the same object at both 
the first and second times; and 

0047 an interest determination module 236 for deter 
mining the interest a user in the vicinity of the client 
system 102 in media currently being displayed on the 
display 104 associated with the client system 102 by 
gathering visual information to determine physical 
indicia of interest and comparing the determined 
physical indicia of interest to a list of events received 
from the server system (FIG. 1, 120) or objects dis 
played on the display 104 associated with client sys 
tem 102; and 

0048 a data module 240 for storing data related to the 
client system 102, including but not limited to: 
0049 visual display data 242 including data to be 
displayed on the display 104 associated with the client 
system 102, including data necessary for media to be 
displayed, data necessary to display a user interface to 
allow the user to effectively control the client system 
102, and any other data needed to effectively use the 
associated display 104; 

0050 user data 244 including information concern 
ing users of the client system 102 Such as a user 
profile, userpreferences and interests, and other infor 
mation relevant to effectively providing services to 
the user; 

0051 event data 246 including data received from the 
server system (FIG. 1, 102) that lists audio or visual 
events in media which is currently displayed or will be 
displayed in the future on the display 104 associated 
with the client system 102; and 

0.052 media data 248 including data associated with 
the media that is currently displayed or will be soon be 
displayed on the display 104 associated with the client 
system 102. 

0053 FIG. 2B is a block diagram of an event list 246 
received from a server system (FIG. 1, 12) in accordance with 
Some implementations. Each event list includes one or more 
events 250. Each event represents a specific audio or visual 
event that occurs during the display of a specific piece of 
media content. 
0054. In some implementations, an event 250 includes 
additional information concerning the event. In some imple 
mentations each event includes one or more of an event ID 
252, a time 254, a duration 256, anon screen location 258, and 
additional description 260. The time 254 included in each 
event 250 describes at what point relative to the beginning of 
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the piece of media the event occurs. The time data 254 allows 
the client system (FIG. 1, 102) to correlate specific user 
indicia of interest to specific events 250. In some implemen 
tations each event 250 includes a duration that describes how 
long the event lasts from its start time 254. For example, a 
Scream or Surprising visual would only last a few seconds at 
most, while a car chase or martial arts fight scene might have 
a duration of a few minutes or more. 

0055. In some implementations the event data 246 further 
includes an on screen location 258 for visual events (such 
information is not necessary for audio events). The on Screen 
location data includes coordinates indicating where on a dis 
play (FIG. 1,104) the visual event 250 is being displayed. The 
client system (FIG. 1, 102) uses this information to determine 
whether the user is focusing on the displayed event 250. In 
some implementations the event data 246 further includes 
description information 260 that describes the event 250. In 
Some implementations this information consists of a list of 
categories or descriptors which describe the event. For 
example, a car chase event might include categories such as 
car chase, BMW, high speed driving, vehicle stunts, and 
urban driving. 
0056. In some implementations the description informa 
tion 260 includes a brief textual description of the event 250. 
For example the description may be “Police officers chase a 
Suspect at high speeds through downtown Paris. In some 
implementations the client system (FIG. 1, 102) uses this 
description information, together with gathered physical 
indicia information, to analyze the interest of a user more 
specifically. For example, the client system (FIG. 1, 102) is 
able to determine if a specific type or category of event is of 
particular interest to a user. This interest information may 
then be transmitted to a server system (FIG. 1, 120). 
0057 FIG.3 is a block diagram illustrating a server system 
120, in accordance with some implementations. The server 
system 120 typically includes one or more processing units 
(CPUs) 302, one or more network interfaces 304, memory 
306, and one or more communication buses 308 for intercon 
necting these components. 
0.058 Memory 306 includes high-speed random access 
memory, such as DRAM, SRAM, DDR RAM or other ran 
dom access Solid state memory devices; and may include 
non-volatile memory, such as one or more magnetic disk 
storage devices, optical disk storage devices, flash memory 
devices, or other non-volatile solid state storage devices. 
Memory 306 may optionally include one or more storage 
devices remotely located from the CPU(s)302. Memory 306, 
or alternately the non-volatile memory device(s) within 
memory 306, includes a non-transitory computer readable 
storage medium. In some implementations, memory 306 or 
the computer readable storage medium of memory 306 stores 
the following programs, modules and data structures, or a 
subset thereof: 

0059 an operating system 310 that includes procedures 
for handling various basic system services and for per 
forming hardware dependent tasks: 

0060 a network communication module 312 that is 
used for connecting the server system 120 to other com 
puters via the one or more communication network 
interfaces 304 (wired or wireless) and one or more com 
munication networks, such as the Internet, other wide 
area networks, local area networks, metropolitan area 
networks, and so on; 
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0061 one or more server application module(s)314 for 
enabling the server system 120 to perform the functions 
offered by the server system 120, including but not lim 
ited to: 
0062) a recommendation engine 122 for using col 
lected user information 324 and media information 
database 130 to determine media of interest to a user 
of the client system (FIG. 2, 102) and to send a deter 
mined recommendation to the user of the client sys 
tem (FIG. 2, 102); 

0063 a media determination module 316 for deter 
mining the media being displayed at a client system 
(FIG. 1, 102), wherein the media being displayed at a 
client system (FIG. 1, 102) is determined by receiving 
the identification of the media from the client system 
(FIG. 1, 102), analyzing the data being displayed at 
the display (FIG. 1, 104) associated with the client 
system (FIG. 1, 102), or, in the case where the media 
displayed at the client system (FIG. 1, 102) is being 
provided by the server system 120, determining the 
media being transmitted to the client system (FIG. 1, 
102); 

0064 an event selection module 318 for determining 
a list of events to send to the client system (FIG. 1, 
102) based on the media determined to be displayed 
on the display (FIG. 1, 104) associated with the client 
electronic display (FIG. 1, 102) and the information 
stored in the media information database 130; and 

0065 a data reception module 320 for receiving data 
from the client system (FIG. 1, 102) including interest 
information 326 determined by analyzing physical 
indicia from the user of the client system (FIG. 1, 
102); and 

0.066 one or more server data module(s)322 for storing 
data related to the server system 120, including but not 
limited to: 
0067 media information database 130 including spe 
cific details about particular pieces of media, includ 
ing, for example, the genre information, cast informa 
tion, director information, event information, and 
other information related to specific media: 

0068 user data 324 including information concern 
ing users of the client system (FIG. 1, 102) such as a 
user profile, user preferences and interests, and other 
information relevant to effectively providing services 
to the user; 

0069 interest data 324 including data received from 
the client system (FIG. 1, 102) that indicates the level 
of interest a user has for one or more pieces of media; 
and 

0070 media display data 328 including data for, 
when the server system 120 provides media data to the 
client system (FIG. 1, 102), displaying media content 
on a display. 

0071 FIG. 4 is a flow diagram illustrating the process of 
using detected physical indicia of a user to determine the 
interesta user has in media being displayed on a display (FIG. 
1, 104) associated with a client system 102, in accordance 
with some implementations. In some implementations, the 
server system 120 initially sends an event list 412 to the client 
system 102. The event data list 246 includes information 
concerning visual or auditory events which occur during a 
specific piece of media. In some implementations each event 
in the list of events includes A) a reference time that indicates 
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the time at which the event occurs, B) a duration time for the 
event, and, in the case of visual events, C) an approximate 
location on the display on which the event occurs. For 
example, a list of a events for a movie may include the 
following list of events: at 11 minutes and 37 seconds a loud 
Scream occurs and lasts for 3 seconds, at 38 minutes and 27 
seconds a large explosion takes place on the left half of the 
screen and lasts for 15 seconds, and at 61 minutes and 10 
seconds a kungfu fight occurs between two characters and 
lasts for 2 minutes and 17 seconds. 

0072. In accordance with some implementations, the cli 
ent system 102 receives the list of events 412 and displays 
media on the display (FIG. 1, 104) associated with the client 
system 102. The client system 102 receives visual informa 
tion data 406 from an associated camera 104. In some imple 
mentations the client environment device 102 analyzes the 
visual information data 406 received from the camera 104 to 
determine whether there are any physical indicia of interest in 
the visual information data 406 of the user of the client system 
102. 

0073. In some implementations the client system 102 also 
receives audio data 408 from a microphone associated with 
the client system 102. This audio data can then be analyzed to 
determine whether there are any audio indicia of interest from 
a user. For example, if the list of events 412 received from the 
server 120 includes an event which is likely to produce an 
auditory reaction, such as a startling or Surprising character 
Suddenly jumping onto to the screen at a tense moment. A 
user who is very interested in the media currently being 
displayed is more likely to react audibly to startling or Sur 
prisingly scary events in the media being displayed. 
0074. In some implementations the client system 102 ana 
lyzes the data received from the camera 104 and the micro 
phone 404 to determine physical indicia of interest. For 
example, by analyzing the visual data received from the cam 
era 104 to determine the position of the user's eyes and, from 
that information, determining the sight lines of each eye and 
then determine where, relative to the display, the user's gaZe 
is focused. Based on the determined user's gaze point the 
client system 102 is able to estimate a user's interest in the 
media currently being displayed. The client system 102 is 
also able to estimate interest by analyzing the position of the 
user's head to determine generally where the user is looking, 
the body lean of the user, and the user's reactions to the media 
currently being displayed. 
0075. In some implementations, the client system 102 
uses the list of events 412 received from the server system 120 
to help determine a user's level of interest. The client system 
102 correlates the list of events 412 with the visual data 406 to 
improve the ability of the client system 102 to accurately 
determine the users interest in the media currently being 
displayed. For example, if the list of events 412 describes a 
large explosion at a particular point in the media, the client 
system 102 can specifically see whether the user has a physi 
cal reaction to the noted explosion. A user who physically 
reacts to specific events will be determined to be more inter 
ested in the currently displayed media than a user who does 
not physically react to specific events. 
0076. In accordance with some implementations, the cli 
ent system transmits the determined user interest data 410 to 
the server system 120. The user interest data 410 includes a 
score or ranking representing the degree to which the user is 
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interested in aparticular piece of media. The user interest data 
410 includes data identifying the media to which the interest 
score or ranking applies. 
0077. In accordance with some implementations the 
server system 120 receives the user interest data 410 and 
stores it for further use. In some implementations, the server 
system 120 uses this user interest data 410 as data for the 
recommendation engine (FIG. 1, 122) to more accurately 
predict additional media that would be of interest to a user. 
The user interest data 410 received from the client system 102 
is obtained without having to require interaction from the 
user. In addition, physical indicia may indicate user interestin 
media to which a user is not aware or which a user would not 
Volunteer to a recommendation engine if the information 
were not automatically collected. In some implementations, 
the received user interest data 410 is combined with other 
information the server system has collected about the user to 
make a more accurate determination regarding future recom 
mendations. In some implementations the user is able to log 
into a service which has a user profile for the user already 
constructed. The user profile includes a more extensive record 
of the users previously indicated interests and other informa 
tion relevant to making recommendations. 
0078 FIG. 5A depicts an example of determining user 
interest through physical indicia, in accordance with some 
implementations. In this example, the client system (FIG. 1, 
102) analyzes capture visual data to determine position and 
rotation of a user's eyes. Based on the determined position 
and rotation of a user's eyes, the client system (FIG. 1, 102) 
determine the sight line of the eye and where that sight line 
intersects with a display 522 that is currently displaying 
media. The client system (FIG. 1, 102) maps each eye inde 
pendently. In accordance with some implementations the cli 
ent system (FIG. 1, 102) determines where the left eye's sight 
line intersects the display 522 and records the left eye gaze 
point (A) 504. The client system (FIG. 1, 102) determines the 
right eye's sight line intersects the display 522 and records the 
right eye gaze point (B) 506. 
0079. In accordance with some implementation the client 
system (FIG. 1, 102) measures the distance between the left 
eye gaze point (A) 504 and the right eye gaze point (B) 506. 
The client system (FIG. 1, 102) uses the measured distance 
502 between the left and right gaze points to determine where 
the user's focus is located. In some implementations the client 
system (FIG. 1, 102) determines that the user is not focused 
on the displayed associated with the client system (FIG. 1, 
102). For example, when the measured distance 502 between 
the left gaze point (504) and the right gaze point (506) is 
greater than a predetermined value and therefore the client 
system (FIG. 1, 102) is able to determine the user's focus is 
behind the display 522. Determining that the user's focus is 
behind the display 522 indicates that the user does not have 
high interest in the currently displayed media. In some imple 
mentations, the client system (FIG. 1, 102) determines that 
the user's left gaze point (504) and the right gaze point (506) 
do not intersect with the display (FIG. 1, 104) associated with 
the client system (FIG. 1, 102) and thus determines that the 
user is not focusing on the display (FIG. 1, 104). 
0080 FIG. 5B depicts an example of determining user 
interest through physical indicia, in accordance with some 
implementations. In this example, the client system (FIG. 1, 
102) determines viewer's the left gaze point (A) 514 and the 
right gaze point (B) 512. In accordance with Some implemen 
tations the distance between the right and left gaze points is 
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less than a predetermined distance. When the determined 
distance 510 is less than a predetermined distance the client 
system (FIG. 1, 102) is able to determine that the user is 
focusing on the display 524 and to determine a focus area 508 
on the display 524. The focus area 508 represents the area on 
the display 524 that the user is focusing on. In some imple 
mentations when the distance 510 between the left gaze point 
514 and the right gaze point 512 is less than a predetermined 
value the client system (FIG. 1, 102) determines that the 
users interest in the currently displayed media is relatively 
high. 
I0081 FIG. 5C depicts an example of determining user 
interest through physical indicia, in accordance with some 
implementations. In this example, the client system (FIG. 1, 
102) determines the left gaze point (A) 520 and the right gaze 
point (B) 518. In some implementations the left gaze point 
(A) 520 is on the right side of the right gaze point (B) 518. In 
this case, the client system (FIG. 1, 102) can determine that 
users focus is on Something in front of the screen, regardless 
of the distance between 516 the left gaze point 520 and the 
right gaze point 518. Based on this determination, the client 
system (FIG. 1, 102) determines that the user has relatively 
low interest in the currently displayed media. 
I0082 In some implementations more than one user is in 
the vicinity of the client system (FIG. 1, 102) which is dis 
playing media content on its associated display. In some 
implementations, the client system (FIG. 1, 102) will have 
associated profiles with each user and will measure their 
interest individually. This is accomplished by identifying 
each user, via facial recognition for example, and then track 
ing each individual’s physical indicia of interest. In other 
implementations, the client system (FIG. 1, 102) does not 
have associated profiles associated with all the users. In this 
circumstance the client system (FIG. 1, 102) will identify the 
primary user of the client system (FIG. 1, 102) and determine 
the primary users interest. The primary user may be identi 
fied by facial recognition, proximity to the client system (FIG. 
1, 102), or proximity to a remote control associated with the 
client system (FIG. 1, 102). 
I0083. In some implementations, the client system (FIG. 1, 
102) does not have individual profiles for each user and can 
not or has not identified a primary user. In these circum 
stances the client system (FIG. 1, 102) tracks the interest level 
for all available users and then compares the levels of interest. 
In accordance with a determination that all available users 
have comparable levels of interest, the interest levels are 
averaged together. In accordance with a determination that all 
the available users have sufficiently different levels of inter 
est. Such that no real consensus is reached, the various differ 
ent levels of interest are all discarded and no level of interest 
is sent to the server system (FIG. 1, 120). 
I0084 FIG. 6A depicts an example of determining user 
interest through tracking displayed objects and determining 
the user focus area at a first point in time, in accordance with 
Some implementations. In this example, the client system 
(FIG. 1, 102) determines a list of objects that are currently 
displayed on the display 610-1 (objects A 604-1, B 606-1, and 
C 610-1). The client system (FIG. 1, 102) tracks the position 
of each object on the display 608-1 and determines the focus 
area 602-1 of a user at multiple different times. By tracking 
the movement of objects on the display 608-1 through time 
and also tracking the user's focus area through time, the client 
system (FIG. 1, 102) can determine whether the user's focus 
area is following a specific object. In some implementations 
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determining that the user's focus area 602-1 is following a 
specific object through different times, indicates that the 
users interest in the media is high. 
0085. In accordance with some implementations, the cli 
ent system (FIG. 1, 102) determines the focus area 602-1 of 
the user. The client system (FIG. 1, 102) then determines 
whether the focus area 602-1 intersects with any of the objects 
currently displayed on the display 608-1. In this example, the 
client system (FIG. 1, 102) intersects with object A 604-1. 
The client system (FIG. 1, 102) stores this information for 
future use. 

I0086 FIG. 6B depicts an example of determining user 
interest through tracking displayed objects and determining 
the user focus area at a second point in time, in accordance 
with some implementations. In this example, the objects are 
the same as those depicted in FIG. 1, but have moved between 
the first time and the second time. The client system (FIG. 1, 
102) determines the positions of the objects on the display 
608-2 and the user's focus area 602-2 at a second time. As can 
be seen, relative to the display at time one in FIG. 6A, object 
A 604-2 and object B 606-2 have moved position on the 
display and object C 610-1 has left the display 608-2 has left 
the display entirely. Further, object D 612-2 has entered the 
display 608-2. The client system (FIG. 1, 102) determines the 
position of the user focus area 602-2. In this example the user 
focus area has moved relative to its position at the first time as 
seen in FIG. 6A. 

0087. In accordance with some implementations, the cli 
ent system (FIG. 1, 102) determines the position of the user 
focus area 602-2 and whether it intersects with any objects 
currently displayed. In this example the user's focus area 
602-2 intersects with object A. In some implementations the 
client system (FIG. 1, 102) compares the focus area intersect 
data from the first time with the focus area intersect data from 
the second time to determine whether the user's focus area 
602-2 has followed a specific object from the first time to the 
second time. In this example, the user's focus area 602-2 
intersects with object A at both the first and the second time. 
In some implementations, the client system (FIG. 1, 102) 
determines that the users interest in the displayed media is 
relatively high based on determining that the user's focus area 
has followed a specific object from the first time to the second 
time. 

0088 FIG. 6C depicts an example of determining user 
interest through tracking displayed objects and determining 
the user focus area at a third point in time, in accordance with 
Some implementations. In this example, the objects are the 
same as those depicted in FIG. 1 but the objects have moved 
between the first time and the third time. The client system 
(FIG. 1, 102) determines the position of objects on the display 
608-3 and the position of the user focus area 602-3. In this 
example the objects A 604-3 and B 606-3 have moved from 
the original positions from the first time as depicted in FIG. 
6A. Object C 610-1 has left the display 608-3 and object D 
612-2 has entered the display 608-3. In contrast to the 
example depicted in FIG. 6B, the user's focus area 602-3 has 
not moved relative to its position at the first time depicted in 
FIG. 6A. Thus, the user's focus point has not moved from the 
first time to the second time. In some implementations, the 
client system (FIG. 1, 120) determines that the user interest in 
the displayed media is relatively low based on the fact that the 
users focus area has not changed despite movement of the 
displayed objects. 
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I0089 FIG. 7 is a flow diagram illustrating the process of 
detecting user interest based on physical indicia, in accor 
dance with some implementations. Each of the operations 
shown in FIG. 7 may correspond to instructions stored in a 
computer memory or computer readable storage medium. 
Optional operations are indicated by dashed lines (e.g., boxes 
with dashed-line borders). In some implementations, the 
method described in FIG. 7 is performed by the client system 
(FIG. 1, 102). 
0090. In accordance with some implementations, the cli 
ent system (FIG. 1, 102) receives, from the server system 
(FIG. 1, 120), a list of events (FIG. 2, 246) associated with the 
media being displayed in the proximity of the user of the 
client system (702). In some implementations, a camera (FIG. 
1, 106) captures visual data of a user of a client system (FIG. 
1, 102) and transmits the visual data to the client system (FIG. 
1, 102). In some implementations, the client system (FIG. 1, 
102) analyzes the captured visual data to detect physical 
indicia of interest associated with a user of the client system 
(706). In some implementations, analyzing the capture visual 
data includes determining an orientation of the user's head 
(708). In some implementations analyzing the captured 
visual data includes detecting a user's physical response to 
the list of events received from the user (710). 
0091. In accordance with some implementations, the cli 
ent system (FIG. 1, 102) analyzing the captured visual data 
includes determining a first gaze point for a first eye relative 
to a display (712). The client system (FIG. 1, 102) further 
determines a second gaze point for a second eye relative to a 
display (714). The client system (FIG. 1, 102) further mea 
Sures the distance between the first gaze point and the second 
gaze point (716). The client system (FIG. 1, 102) further 
determines a focus area of the user based on the position of the 
firsts gaze point, the second gaze point, and the distance 
between them (718). 
0092 FIG. 8 is a flow diagram illustrating the process of 
detecting user interest based on physical indicia, in accor 
dance with some implementations. Each of the operations 
shown in FIG.8 may correspond to instructions stored in a 
computer memory or computer readable storage medium. 
Optional operations are indicated by dashed lines (e.g., boxes 
with dashed-line borders). In some implementations, the 
method described in FIG. 8 is performed by the client system 
(FIG. 1, 102). 
0093. In accordance with some implementations, the cli 
ent system (FIG. 1, 102) analyzing the captured visual data 
includes receiving a stream of media content for display in 
proximity to the user of a client system (804). The client 
system (FIG. 1, 102) further analyzes the stream of media 
content to determine a plurality of objects currently being 
displayed, each object in the plurality of objects having an 
associated (806). The client system (FIG. 1, 102) further 
determines, at a first time, a first object intersecting with the 
user's focus area (808). The client system (FIG. 1, 102) fur 
ther determines, at a second time, a second object intersecting 
with the users focus area (810). The client system (FIG. 1, 
102) further includes determining whether the focus area 
intersects the same object at both the first time and the second 
time (812). 
(0094) For example, the client system (FIG. 1, 102) identi 
fies three objects on a screen, a main character, a vehicle, and 
a chandelier. The client system (FIG. 1, 102) tracks the loca 
tion of each object while the media is being displayed. The 
client system (FIG. 1, 102) also tracks the visual focus area of 
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the user. So, if the client system (FIG. 1,102) determines that, 
at a first time, the user's focus area intersects with the main 
character object, the client system (FIG. 1, 102) and at a 
second time, the user's focus area still intersects with the 
main character object despite the object having moved, the 
client system (FIG. 1, 102) determines that the user's interest 
level in this media is relatively high. Conversely if the user's 
focus area remains unchanged despite the displayed objects 
changing position, this indicates that the users interest level 
is relatively low. 
0095 FIG. 9 is a flow diagram illustrating the process of 
detecting user interest based on physical indicia, in accor 
dance with some implementations. Each of the operations 
shown in FIG.9 may correspond to instructions stored in a 
computer memory or computer readable storage medium. 
Optional operations are indicated by dashed lines (e.g., boxes 
with dashed-line borders). In some implementations, the 
method described in FIG. 9 is performed by the client system 
(FIG. 1, 102). 
0096. In accordance with some implementations, the cli 
ent system (FIG. 1, 102) determines a level of interest of the 
user with respect to media being displayed in the proximity of 
a user based on the detected physical indicia of interest (902). 
The client system (FIG. 1, 102) sends the determined level of 
interest to a server system (FIG. 1, 120) including an interest 
profile for the user of the client system (904). The client 
system (FIG. 1, 102) receives, from the server system (FIG. 1, 
120), recommendations for additional media content for the 
user based, at least in part on, the determined level of interest 
(906). 
0097. The foregoing description, for purpose of explana 

tion, has been described with reference to specific implemen 
tations. However, the illustrative discussions above are not 
intended to be exhaustive or to limit the invention to the 
precise forms disclosed. Many modifications and variations 
are possible in view of the above teachings. The implemen 
tations were chosen and described in order to best explain the 
principles of the invention and its practical applications, to 
thereby enable others skilled in the art to best utilize the 
invention and various implementations with various modifi 
cations as are Suited to the particular use contemplated. 
0098. It will also be understood that, although the terms 

first, second, etc. may be used herein to describe various 
elements, these elements should not be limited by these 
terms. These terms are only used to distinguish one element 
from another. For example, a first contact could be termed a 
second contact, and, similarly, a second contact could be 
termed a first contact, without departing from the scope of the 
present implementations. The first contact and the second 
contact are both contacts, but they are not the same contact. 
0099. The terminology used in the description of the 
implementations herein is for the purpose of describing par 
ticular implementations only and is not intended to be limit 
ing. As used in the description of the implementations and the 
appended claims, the singular forms “a,” “an and “the are 
intended to include the plural forms as well, unless the con 
text clearly indicates otherwise. It will also be understood that 
the term “and/or as used herein refers to and encompasses 
any and all possible combinations of one or more of the 
associated listed items. It will be further understood that the 
terms “comprises” and/or “comprising,” when used in this 
specification, specify the presence of stated features, integers, 
steps, operations, elements, and/or components, but do not 
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preclude the presence or addition of one or more other fea 
tures, integers, steps, operations, elements, components, and/ 
or groups thereof. 
0100. As used herein, the term “if” may be construed to 
mean “when or “upon” or “in response to determining or 
“in response to detecting.” depending on the context. Simi 
larly, the phrase “if it is determined or “if (a stated condition 
or event) is detected may be construed to mean “upon deter 
mining or “in response to determining or “upon detecting 
(the stated condition or event) or “in response to detecting 
(the stated condition or event), depending on the context. 

1. A method for determining viewer interest, comprising: 
on a client system having one or more processors, a cam 

era, and memory storing one or more programs for 
execution by the one or more processors: 

capturing visual data of a user of the client system with the 
Camera, 

analyzing the captured visual data to detect physical indi 
cia of interest associated with a user of the client system; 

based on the detected physical indicia of interest, deter 
mining a level of interest of the user with respect to 
media content being displayed in proximity to the user; 

generating an interest score based on the determined level 
of interest, wherein the interest score represents the level 
of interest the user has in the media content being dis 
played in proximity to the user, 

sending the interest score to a server system; the server 
system including an interest profile for the user of the 
client system; and 

receiving, from the server System, recommendations for 
additional media content for the user based, at least in 
part, on the interest score. 

2. The method of claim 1, wherein detecting physical indi 
cia of interest includes: 

determining a first gaze point for a first eye relative to a 
display; 

determining a second gaze point for a second eye relative to 
a display; and 

measuring the distance between the first gaze point and the 
Second gaZe point. 

3. The method of claim 2, wherein detecting physical indi 
cia of interest further includes: 

determining a focus area of the user based on the position 
of the first gaze point, the second gaze point, and the 
distance between them. 

4. The method of claim 1, wherein detecting physical indi 
cia of interest includes: 

determining an orientation of the user's head; 
5. The method of claim 1, further including: 
receiving, from the server system, a list of events associ 

ated with the media being displayed in proximity to the 
user of the client system. 

6. The method of claim 5, wherein detecting physical indi 
cia of interest further includes: 

detecting a user's physical response to the list of events 
received from the user. 

7. The method of claim 5, wherein the list of events 
includes audio events and visual events. 

8. The method of claim 3, wherein detecting physical indi 
cia of interest further includes: 

receiving a stream of media content for display in proxim 
ity to the user of a client system; 
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analyzing the stream of media content to determine a plu 
rality of objects currently being displayed, each objectin 
the plurality of objects having an associated location; 

determining, at a first time, an first object intersecting with 
the focus area, 

determining, at a second time, a second object intersecting 
with the focus area; and 

determining whether the focus area intersects the same 
object at both the first time and the second time. 

9. An electronic device for determining viewer interest, 
comprising: 

one or more processors; 
a Camera, 
memory storing one or more programs to be executed by 

the one or more processors; 
the one or more programs comprising instructions for: 

capturing visual data of a user of the client system with 
a Camera, 

analyzing the captured visual data to detect physical 
indicia of interest associated with a user of the client 
system; 

based on the detected physical indicia of interest, deter 
mining a level of interest of the user with respect to 
media content being displayed in proximity to the 
user, 

generating an interest score based on the determined 
level of interest, wherein the interest score represents 
the level of interest the user has in the media content 
being displayed in proximity to the user; 

sending the interest score to a server system; the server 
system including an interest profile for the user of the 
client system; and 

receiving, from the server system, recommendations for 
additional media content for the user based, at least in 
part, on the interest score. 

10. The electronic device of claim 9, wherein the instruc 
tions for detecting physical indicia of interest further include 
instructions for: 

determining a first gaze point for a first eye relative to a 
display; 

determining a second gaze point for a second eye relative to 
a display; and 

measuring the distance between the first gaze point and the 
Second gaZe point. 

11. The electronic device of claim 10, wherein the instruc 
tions for detecting physical indicia of interest further include 
instructions for: 

determining a focus area of the user based on the position 
of the first gaze point, the second gaze point, and the 
distance between them. 

12. The electronic device of claim 9, further including 
instructions for: 

receiving, from the server system, a list of events associ 
ated with the media being displayed in proximity to the 
user of the client system. 

13. The electronic device of claim 12, wherein the instruc 
tions for detecting physical indicia of interest further include 
instructions for: 

detecting a user's physical response to the list of events 
received from the user. 

14. The electronic device of claim 11, wherein the instruc 
tions for detecting physical indicia of interest further include 
instructions for: 
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receiving a stream of media content for display in proxim 
ity to the user of a client system; 

analyzing the stream of media content to determine a plu 
rality of objects currently being displayed, each objectin 
the plurality of objects having an associated location; 

determining, at a first time, an first object intersecting with 
the focus area, 

determining, at a second time, a second object intersecting 
with the focus area; and 

determining whether the focus area intersects the same 
object at both the first time and the second time. 

15. A non-transitory computer readable storage medium 
storing one or more programs configured for execution by an 
electronic device with a camera, the one or more programs 
comprising instructions for: 

capturing visual data of a user of the client system; 
analyzing the captured visual data to detect physical indi 

cia of interest associated with a user of the client system; 
based on the detected physical indicia of interest, deter 

mining a level of interest of the user with respect to 
media content being displayed in proximity to the user; 

generating an interest score based on the determined level 
of interest, wherein the interest score represents the level 
of interest the user has in the media content being dis 
played in proximity to the user, 

sending the interest score to a server system; the server 
system including an interest profile for the user of the 
client system; and 

receiving, from the server System, recommendations for 
additional media content for the user based, at least in 
part, on the interest score. 

16. The computer readable storage medium of claim 15, 
wherein the instructions for detecting physical indicia of 
interest further include instructions for: 

determining a first gaze point for a first eye relative to a 
display; 

determining a second gaze point for a second eye relative to 
a display; and 

measuring the distance between the first gaze point and the 
Second gaZe point. 

17. The computer readable storage medium of claim 16, 
wherein the instructions for detecting physical indicia of 
interest further include instructions for: 

determining a focus area of the user based on the position 
of the first gaze point, the second gaze point, and the 
distance between them. 

18. The computer readable storage medium of claim 15 
further including instructions for: 

receiving, from the server system, a list of events associ 
ated with the media being displayed in proximity to the 
user of the client system. 

19. The computer readable storage medium of claim 18, 
wherein the instructions for detecting physical indicia of 
interest further include instructions for: 

detecting a user's physical response to the list of events 
received from the user. 

20. The computer readable storage medium of claim 17, 
wherein the instructions for detecting physical indicia of 
interest further include instructions for: 

receiving a stream of media content for display in proxim 
ity to the user of a client system; 
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analyzing the stream of media content to determine a plu 
rality of objects currently being displayed, each objectin 
the plurality of objects having an associated set of coor 
dinates; 

determining, at a first time, a first object intersecting with 
the focus area, 

determining, at a second time, a second object intersecting 
with the focus area; and 

determining whether the first object intersecting with the 
focus area at the first time is the same as the second 
object intersecting with the focus at the second time. 

k k k k k 


