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(57) ABSTRACT 

Analysis of mental states is provided to enable data analysis 
pertaining to videos. A video is embedded within a web 
enabled interface which enables collecting mental state data. 
This web-enabled interface is then distributed and informa 
tion on mental states is collected. Data is captured from 
viewers of the video where the data includes facial informa 
tion and/or physiological data. Facial and physiological infor 
mation may be gathered for a group of viewers. In some 
embodiments, demographics information is collected and 
used as a criterion for visualization of affect responses to 
videos. 
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VISUALIZATION OF AFFECT RESPONSES 
TOVIDEOS 

RELATED APPLICATIONS 

0001. This application claims the benefit of U.S. provi 
sional patent applications "Recommendation and Visualiza 
tion of Affect Responses to Videos’ Ser. No. 61/447,089, filed 
Feb. 27, 2011, “Video Ranking Based on Affect” Ser. No. 
61/447.464, filed Feb. 28, 2011, “Baseline Face Analysis” 
Ser. No. 61/467,209, filed Mar. 24, 2011, “Mental State 
Analysis of Voters' Ser. No. 61/549,560, filed Oct. 20, 2011, 
“Mental State Evaluation Learning for Advertising Ser. No. 
61/568,130, filed Dec. 7, 2011, “Affect Based Concept Test 
ing Ser. No. 61/580,880, filed Dec. 28, 2011, and “Affect 
Based Evaluation of Advertisement Effectiveness’ Ser. No. 
61/581,913, filed Dec. 30, 2011. This application is also 
related to “Video Recommendation Based on Affect Ser. No. 

, filed on the same day as the present application. Each 
of the foregoing applications is hereby incorporated by ref 
erence in its entirety. 

FIELD OF INVENTION 

0002 This application relates generally to analysis of 
mental states and more particularly to making video recom 
mendations based on affect. 

BACKGROUND 

0003) People spend a tremendous amount of time engaged 
in viewing and interacting with videos. The videos may be 
watched in numerous contexts including education, enter 
tainment, obtaining daily news, watching the latest movies, 
and many others. A video may be a movie, a television show, 
a web series, a webisode, a video, a music video, or a video 
clip. The video may be viewed as a stand-alone element on an 
electronic display, or may be part of a webpage. Evaluation of 
these videos and people's responses to them is exceedingly 
important to gauging the effectiveness of education, com 
merce, and entertainment. People can self-rate videos in a 
tedious fashion of entering a specific number of stars corre 
sponding to a level of like or dislike, or may even answer a list 
of questions. It is even more tedious and difficult to evaluate 
portions of videos, where evaluation of a brief period of time 
from a video may be useful. Recommendations based on Such 
a star rating are imprecise, Subjective, and often unreliable. 

SUMMARY 

0004. A computer implemented method is disclosed for 
rendering video comprising: selecting a video; embedding 
the video within a web-enabled interface wherein the web 
enabled interface activates collecting of mental state data; and 
distributing the web-enabled interface. The method may fur 
ther comprise analyzing the mental state data to produce 
mental state information. The web-enabled interface may 
include a web page. The video may include one of a You 
TubeTM, a VimeoTM video, and a NetflixTM video. The method 
may further comprise: displaying the web-enabled interface; 
playing a video on the web-enabled interface; and capturing 
the mental state data while the video is played. The method 
may further comprise ranking the video relative to another 
video based on the mental state data which was captured. The 
playing of the video may be done on a mobile device and 
further comprising recording of facial images with the mobile 
device as part of the capturing of the mental state data. 
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0005. The method may further comprise: generating a set 
of thumbnails for the video which was played; displaying the 
set of thumbnails on a second web-enabled interface; gener 
ating a graphical representation of the mental state data which 
was captured; and displaying the graphical representation on 
the second web-enabled interface. The graphical representa 
tion may include a score representing the mental state data. 
The set of thumbnails may comprise scenes from the video. 
The method may further comprise analyzing the set of thumb 
nails and removing a frame from the set of thumbnails based 
on a dark threshold. Another frame may be used in place of the 
frame that was removed. The method may further comprise 
generating a set of thumbnails for facial images which were 
recorded as part of the capturing of the mental state data and 
displaying the set of thumbnails for the facial images on the 
second web-enabled interface. One thumbnail from of the set 
of thumbnails may be selected based on a facial expression. 
The mental state data may be captured from multiple people 
and the method may further comprise aggregating the mental 
state data from the multiple people. Results from the aggre 
gating may be presented as part of the displaying of the 
graphical representation. 
0006. The mental state data may include one of a group 
consisting of physiological data, facial data, and actigraphy 
data. The facial data may include information on one or more 
of a group consisting of facial expressions, action units, head 
gestures, Smiles, brow furrows, squints, lowered eyebrows, 
raised eyebrows, Smirks, and attention. The physiological 
data may include one or more of electrodermal activity, heart 
rate, heart rate variability, skin temperature, and respiration. 
The method may further comprise inferring of mental states 
based on the mental state data which was collected. The 
mental states may include one of a group consisting of frus 
tration, confusion, disappointment, hesitation, cognitive 
overload, focusing, being engaged, attending, boredom, 
exploration, confidence, trust, delight, Valence, skepticism, 
and satisfaction. The distributing the web-enabled interface 
may include sending a URL. The sending the URL may be 
accomplished using one of a group consisting of an email, a 
text message, a FacebookTM posting, a TwitterTM message, a 
Google+TM posting, a LinkedInTM posting, a social network 
update, and a blog entry. The mental state data may be col 
lected for a group of people who view the video and the 
mental state data is aggregated across the group. The method 
may further comprise recommending a media presentation to 
an individual based on the mental state data which was aggre 
gated. The media presentation may be one of a group consist 
ing of a movie, a television show, a web series, a webisode, a 
Video, a video clip, an electronic game, an advertisement, an 
e-book, and an e-magazine. 
0007. In embodiments, a computer program product 
embodied in a non-transitory computer readable medium 
may comprise: code for selecting a video; code for embed 
ding the video within a web-enabled interface wherein the 
web-enabled interface activates collecting of mental state 
data; and code for distributing the web-enabled interface. In 
Some embodiments, a computer system for rendering video 
may comprising: a memory for storing instructions; one or 
more processors attached to the memory wherein the one or 
more processors are configured to: Select a video; embed the 
video within a web-enabled interface wherein the web-en 
abled interface activates collecting of mental State data; and 
distribute the web-enabled interface. 
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0008. In embodiments, a computer implemented method 
for affect based evaluation comprises: playing a media pre 
sentation to a plurality of people; capturing mental state data 
from the plurality of people while the media presentation is 
played; and optimizing the media presentation based on the 
mental state data. The media presentation may include a 
mixture of advertizing and content. The optimizing may 
select one or more advertisements to be interspersed with the 
content. The optimizing may includes ordering one or more 
advertisements to be interspersed with the content. The opti 
mizing may include selecting times within the content for 
playing the one or more advertisements. The optimizing may 
include identifying portions of an advertisement that are 
removed to form a shortened advertisement. 
0009 Various features, aspects, and advantages of numer 
ous embodiments will become more apparent from the fol 
lowing description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. The following detailed description of certain 
embodiments may be understood by reference to the follow 
ing figures wherein: 
0011 FIG. 1 is a flow diagram for displaying a video. 
0012 FIG. 2 is a system for capturing facial response to a 
video. 
0013 FIG. 3 is a diagram of a recommendation system. 
0014 FIG. 4 is a flow diagram for displaying affect. 
0015 FIG. 5 is a graphical representation of displaying 
affect. 
0016 FIG. 6 is a graphical representation for displaying 
aggregated affect. 
0017 FIG. 7 is a flow diagram for affect-based recommen 
dations. 
0.018 
ranking. 
0019 FIG. 9 is a system diagram for analyzing mental 
state information. 

FIG. 8 is a flow diagram for affect-based video 

DETAILED DESCRIPTION 

0020. The present disclosure provides a description of 
various methods and systems for analyzing people's mental 
states as they view videos. The ability to properly evaluate 
people's response to videos enables accurate recommenda 
tion of other videos. These videos can be for any purpose, 
including, but not limited to, entertainment, education, or 
general information. Evaluation of mental states in response 
to videos provides unmatched insight into people's true reac 
tions to these videos. A mental state may be an emotional State 
or a cognitive state. Examples of emotional states include 
happiness or sadness. Examples of cognitive states include 
concentration or confusion. Observing, capturing, and ana 
lyzing these mental states can yield significant information 
about people's reactions to a videos. Some terms commonly 
used in evaluation of mental states are arousal and/or Valence. 
Arousal is an indication on the amount of activation or excite 
ment of a person. Valence is an indication on whetheraperson 
is positively or negatively disposed. Affect may include 
analysis of arousal and Valence. Affect may also include facial 
analysis for expressions such as Smiles or brow furrowing. 
Analysis may be as simple as tracking when someone Smiles 
or when someone frowns while viewing a video. Recommen 
dations for other videos may, in some embodiments, be made 
based on tracking when someone Smiles while watching one 
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or more videos and recommending videos with similarities to 
those which made the individual smile. 
0021 FIG. 1 is a flow diagram for displaying a video. A 
flow 100 is given for a computer-implemented method for 
rendering video. The flow 100 may begin with selecting a 
video 110. The video may be selected by a system which is 
automating the collection of affect on numerous videos. In 
embodiments, the video may be selected by a person who 
wants affect collected on the video. The video may include 
one of a YouTubeTM and a VimeoTM video. The flow 100 may 
continue with embedding the video 120 within a web-enabled 
interface wherein the web-enabled interface activates collect 
ing of mental state data. The web-enabled interface may 
include a web page, web application, or the like. The embed 
ding 120 may include inserting a link for the video into a URL 
on a web page that activates affect collection. The embedding 
120 may include providing a link where a user can insert their 
own video. The affect may be collected by evaluating facial 
expressions. The evaluating facial expressions may include 
evaluating smiles or brow furrows. The affect may include 
evaluation of one of a group consisting of attention, engage 
ment, interest, liking, and disliking. The affect may be col 
lected by evaluating physiology. 
(0022. The flow 100 continues with distributing the web 
enabled interface 130. The distributing of the web-enabled 
interface may include sending a URL. The sending of the 
URL may be accomplished using one of a group consisting of 
an email, a text message, a FacebookTM posting, a TwitterTM 
message, a Google+TM posting, a LinkedInTM posting, a social 
network update, and a blog entry. In some embodiments, the 
sending may be accomplished by pressing or selecting a 
button on a web page associated with a video. Selecting the 
button may distribute the video. In some embodiments, 
selecting the button may also distribute mental state data or 
analysis of mental state data along with the video. The flow 
100 may further comprise playing of the video 140, perhaps 
in the web-enabled interface, and collecting the mental state 
data 150 while the video is being played. The mental state 
data may be collected for a group of people who view the 
video. 

0023 The mental state data collected may include one of a 
group consisting of physiological data, facial data, and actig 
raphy data. The physiological data may include one or more 
of electrodermal activity, heart rate, heart rate variability, skin 
temperature, and respiration. The facial data may include 
information on one or more of a group consisting of facial 
expressions, action units, head gestures, Smiles, brow fur 
rows, squints, lowered eyebrows, attention, and the like. The 
mental states that may be inferred may include one of a group 
consisting of frustration, confusion, disappointment, hesita 
tion, cognitive overload, focusing, being engaged, attending, 
boredom, exploration, confidence, trust, delight, frustration, 
Valence, skepticism, and so on. The mental state data may be 
collected for an individual. Likewise, the mental state data 
may be captured from multiple people. 
0024. The flow 100 may continue with analyzing mental 
state data 160. The mental state data may be analyzed 160 to 
produce mental state information. Mental states for a viewer 
or a plurality of viewers may be inferred based on the mental 
state data which was collected. 

0025. The flow 100 may continue with aggregating mental 
state data 170. Mental state data may be collected from mul 
tiple people who view a video, and the mental state data from 
the multiple people may be aggregated. Thus, the mental state 
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data is aggregated across a group of people. Results from the 
aggregating 170 may be presented as part of the displaying of 
a graphical representation. 
0026. The flow 100 may further comprise recommending 
a media presentation 180. The aggregating of the mental state 
data 170 may be used as part of the input to result in recom 
mending a media presentation 180 to an individual based on 
the mental state data which was aggregated. The media pre 
sentation may be one of a group consisting of a movie, a 
television show, a web series, a webisode, a video, a video 
clip, an electronic game, an advertisement, an e-book, and an 
e-magazine. The flow 100 may further comprise recommend 
ing a media presentation to a second person based on the 
mental state data collected from a first person. Various steps in 
the flow 100 may be changed in order, repeated, omitted, or 
the like without departing from the disclosed inventive con 
cepts. Various embodiments of the flow 100 may be included 
in a computer program product embodied in a non-transitory 
computer readable medium that includes code executable by 
one or more processors. The flow 100 may include tagging the 
plurality of media presentations with mental state informa 
tion based on the mental state data which was captured. 
0027 FIG. 2 is a system for capturing facial response to a 
video. A system 200 includes an electronic display 220 and a 
webcam 230. The system 200 captures facial response to a 
video 222 shown on the electronic display 220. The facial 
data may include video and collection of information relating 
to mental states. The facial data may include information on 
one or more of a group consisting of facial expressions, action 
units, head gestures, Smile, brow furrows, squints, lowered 
eyebrows, raised eyebrows, Smirks, and attention. In some 
embodiments, a webcam 230 may capture video of the person 
210. Images of the person 210 may also be captured by a 
camera on a computer (such as a laptop, a net-book, a tablet, 
or the like), a video camera, a still camera, a cell phone 
camera, a mobile device camera (including, but not limited to, 
a forward facing camera), a thermal imager, a CCD device, a 
three-dimensional camera, a depth camera, and multiple web 
cams used to capture different views of viewers or any other 
type of image capture apparatus that may allow image data 
captured to be used by an electronic system. The capture of 
the facial response of person 210 to video 222 shown on 
display 220 may include collection of mental state data. The 
capture of the facial response of person 210 to video 222 
shown on display 220 may include capture of physiological 
data. The physiological data may include one or more of heart 
rate, heart rate variability, skin temperature, respiration, and 
the like. 

0028. The electronic display 220 may show a video. The 
Video 222 may be shown on any electronic display, including 
but not limited to, a computer display, a laptop screen, a 
net-book Screen, a tablet computer screen, a cell phone dis 
play, a mobile device display, a remote with a display, a 
television, a projector, or the like. The electronic display 220 
may include connections to a keyboard, mouse, joystick, 
touchpad, wand, motion sensor, and other input means. The 
Video 222 may be displayed within a webpage, a website, a 
web-enabled application, or the like. The images of the per 
son 210 may be captured by a video capture unit 240. In some 
embodiments, video of the person 210 is captured while in 
others a series of still images are captured. 
0029 Analysis of action units, gestures, mental states, and 
physiological data may be accomplished using the captured 
images of the person 210. The action units may be used to 
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identify smiles, frowns, and other facial indicators of mental 
states. The gestures, including head gestures, may indicate 
interest or curiosity. For example, a head gesture of moving 
toward the video 222 may indicate increased interest or a 
desire for clarification. Based on the captured images, analy 
sis of physiology may be performed. Analysis of affect 250 
may be performed based on the information and images 
which are captured. The analysis can include facial analysis 
and analysis of headgestures. The analysis can include evalu 
ating physiology and may include evaluating one of a group 
consisting of heart rate, heart rate variability, respiration, 
perspiration, temperature, and other bodily evaluation. 
0030 FIG. 3 is a diagram of a recommendation system. A 
person 310 may view a video. While the person 310 is view 
ing a video, an affect collector 320 may gather affect data on 
the person 310. The affect collector 320 may be a webcam or 
other camera device. The affect collector 320 may be a bio 
sensor attached to the person 310 in one or more locations. 
The affect data collected from the person 310 by the affect 
collector 320 can be stored in an affect repository 330. The 
affect repository 330 may be on a local computer or on a 
remote server, or may be distributed or part of a cloud com 
puting System. 
0031. An affect analyzer 350 may analyze the affect data 
collected from the person 310. The affect analyzer 350 may 
recognize mental states including information on concentra 
tion, liking, disliking, etc. The affect analyzer 350 may rec 
ognize Smiles or frowns. Based on the analysis done by the 
affect analyzer 350 a recommendation engine 360 may rec 
ommend a video or other media presentation to the person 
310. The recommending of a media presentation to an indi 
vidual may be based on the mental state data which was 
aggregated. The aggregated data may be for multiple videos 
by an individual or may be for a plurality of people. The 
recommendation may be based on common factors with one 
or more videos which the person 310 watched. For example, 
if the person 310 Smiled for each of the videos that he or she 
watched with a specific actress as the main character, then the 
recommendation engine 360 may recommend another video 
with the same actress to the person 310. In another example, 
if a series of sports videos is liked by the person 310 then 
another sports video may be recommended. 
0032. Other people 322 may view the same video as the 
person 310. In some embodiments, multiple videos are 
viewed by the person 310 and the other people 322. In 
embodiments, different subsets of the multiple videos are 
viewed by each person. The affect collector 320 may capture 
affect data for each of the people 322. The affect collector 320 
may be a single unit such as a kiosk in a mall or a device which 
collects affect for multiple people viewing a video in Such a 
location as a conference room or a movie theater. Alterna 
tively the affect collector 320 may be separate devices such as 
in the case where each person has their own computer, laptop, 
cell phone, mobile device, or the like. The affect repository 
330 may retain affect data from the people on whom affect 
data is collected. 

0033. An affect aggregator 340 may take affect data from 
the affect repository and correlate affect data from the person 
310 with the other people 322. The affect aggregator 340 may 
recognize trends for the person 310 who has watched multiple 
Videos, or, for example, movies. The affect aggregator 340 
may determine correlation vectors for the person 310 and the 
people 322 or a subset thereof. A correlation may be made 
using weighted Euclidean or Mahalanobis distance evalua 
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tion between two vectors, where a vector includes an indi 
vidual's affect data. There are many ways to compute dis 
tances or similarity/dissimilarity measures. Collaborative 
filtering or the like may be used to aid in matching affect data 
between or among people. In some embodiments, a compari 
son is made based on the same content viewed by the person 
310 and by individuals from the other people 322. When one 
vectoris at a Sufficiently small distance from another person's 
vector then the affect aggregator 340 will look for other 
content that has been liked or smiled at. This other content 
may be recommended by the recommendation engine 360 to 
the person 310 because there are assumed similarities based 
on the affect data which was collected. 

0034. In some embodiments, the affect aggregator 340 and 
affect analyzer 350 may be used to review affect data stored in 
the affect repository to compare affect data collected on a new 
video with an historical database of affect data for videos. The 
new video may be evaluated to determine how this video 
ranks against other videos. For example, the new video could 
be compared with a “top 100” list of videos to determine the 
relative number of smiles that the new video has relative to the 
“top 100” list of videos for which people smiled. In embodi 
ments, a group of people can view a new video and have affect 
data collected. The affect data collected for the people could 
be aggregated together. The aggregated affect data for the new 
Video could then be compared to the aggregated affect data 
for other videos. This type of comparison could be used by 
developers of videos to rank and evaluate a new video which 
has been produced. Likewise a buyer of advertising spots, for 
example, could evaluate a new video based on aggregated 
affect data collected from a group of people. For certain 
purposes an emotion profile could be generated and then 
compared with a “best of breed set of videos by network 
studios, advertisers, or others with similar commercial inter 
eSt. 

0035. In some cases there may be good correlation for one 
type of video but not another. For instance, a good correlation 
may be made for drama Videos but a poor one for comedy 
Video. Based on that information, a recommendation may be 
made for another drama video. Collaborative filtering may be 
performed to identify good possibilities for correlation and 
therefore areas where videos may be recommended. 
0036. The recommendation engine 360 may make recom 
mendations to the person 310 on whom affect was collected. 
The recommendation engine 360 may make these recommen 
dations based on the correlation between the person 310 and 
the other people 322. Likewise, the recommendation engine 
360 may make recommendations to one or more of the people 
322 based on a video that was viewed by the person 310. 
0037 FIG. 4 is a flow diagram for displaying affect. The 
flow 400 describes a computer-implemented method for dis 
playing affect. The flow 400 may begin with displaying a first 
web-enabled interface 410. The first web-enabled interface 
may include a web page. The flow 400 may continue with 
playing a video 420 on the first web-enabled interface. The 
video may include a YouTubeTM or a VimeoTM video. The 
Video may be one of a group consisting of a movie, a televi 
sion show, a web series, a webisode, a video, a video clip, or 
may be media Such as an electronic game, an advertisement, 
an e-book, an e-magazine, or a movie trailer. The flow 400 
may continue with capturing mental state data 430 while the 
video is played. The flow may further comprise inferring of 
mental states 432 based on the mental state data which was 
collected. The mental states may include one of a group 
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consisting of frustration, confusion, disappointment, hesita 
tion cognitive overload, focusing, being engaged, attending, 
boredom, exploration, confidence, trust, delight, Valence, 
skepticism, and satisfaction. 
0038. The capturing mental state data may further com 
prise recording facial images 434. The flow 400 may further 
comprise analyzing the facial images for a facial expression 
436. The facial data may include information on one or more 
of a group consisting of facial expressions, action units, head 
gestures, Smiles, brow furrows, squints, lowered eyebrows, 
raised eyebrows, Smirks, attention, and the like. The facial 
expressions may be used to generate facial thumbnails 438. In 
Some embodiments, representative low-resolution images 
may be included in the thumbnails rather than images 
obtained directly from a webcam or other imaging apparatus. 
0039. The flow 400 may continue with generating a set of 
thumbnails 440 for the video which was played, where the 
thumbnails comprise scenes from the video and the set of 
thumbnails may be generated automatically. The flow 400 
may further comprise analyzing the set of thumbnails and 
removing a frame from the set of thumbnails based on a dark 
threshold. Another frame may be used in place of the frame 
that was removed. The flow 400 may continue with display 
ing the set of thumbnails 450 on a second web-enabled inter 
face. The second web-enabled interface may include a web 
page. In embodiments, the thumbnails will be for the video 
which was played. 
0040. In embodiments, an individual thumbnail is one 
'scene from the video and is a static image of a specified 
size. Various items can be useful in the generation of thumb 
nails and are briefly discussed here. A composite of thumb 
nails or Zoetrope is a horizontal array of images. A dark 
threshold is used to analyze a mean value of the color of an 
image to determine whether it is “dark. A starting offset is a 
number of seconds into the video to begin the thumbnail 
generation process. A number of seconds between frames can 
be automatically generated or specified manually and refers 
to the number of seconds between the individual thumbnail 
images. A Zoetrope width is the width of the final image and 
may be slightly different from the width of an individual 
thumbnail multiplied by the number of thumbnails. A size 
string may be of the form "width times height' and examples 
include 24x24, 32x32, 40x32, etc. The size string determines 
the dimensions of the individual thumbnail. The individual 
thumbnails may be examined to determine if the image is “too 
dark.” Some movie trailers frequently fade to black. Black or 
very dark frames often make for poor thumbnails. A recursive 
look forward and backward to find a better frame is possible. 
If a frame is too dark, then the recursive algorithm looks 
behind and forward by small amounts to see if it can find a 
betterframe that can be found within certain recursion limits. 
Once a good image is found or a recursion limit is reached, the 
Video is advanced by the appropriate number of seconds 
between frames to identify the next thumbnail image. 
0041. In some embodiments, the flow 400 may further 
comprise generating a set of thumbnails for the facial images 
which were recorded 438 and displaying the set of thumbnails 
450 for the facial images on the second web-enabled inter 
face. One thumbnail from the set of thumbnails may be 
selected based on a facial expression. The one thumbnail may 
show an animated facial expression. The one thumbnail may 
show an unusual facial expression. The one thumbnail may 
show a typical facial expression. 
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0042. The flow 400 may continue with generating a 
graphical representation of the mental state data 460 which 
was captured. The graphical representation may be a line 
graph showing an amount of a specific mental state or an 
amount of a specific facial expression. Likewise the graphical 
representation may be a more complex dashboard-type pre 
sentation. The flow 400 may continue with displaying the 
graphical representation 470 on the second web-enabled 
interface. The graphical representation may include a score 
representing the mental State data. The score may be for a 
specific mental state, such as attention, frustration, disap 
pointment, or any other mental state. The score may provide 
a numerical representation of the mental state. 
0043. In some embodiments, the playing of the video is 
done on a mobile device and the recording of the facial images 
is done with the mobile device. In embodiments, the mental 
state data is captured from multiple people and aggregated. 
Various steps in the flow 400 may be changed in order, 
repeated, omitted, or the like without departing from the 
disclosed inventive concepts. Various embodiments of the 
flow 400 may be included in a computer program product 
embodied in a non-transitory computer readable medium that 
includes code executable by one or more processors. 
0044 FIG. 5 is a graphical representation of displaying 
affect. Display, or dashboard, 500 is a graphical representa 
tion of mental state analysis that may be shown for video 
viewer analysis and may be presented on an electronic dis 
play. The display may be a television monitor, projector, 
computer monitor (including a laptop screen, a tablet Screen, 
a net-book screen, and the like), a cellphone display, a mobile 
device, or other electronic display. In embodiments, the dis 
play may be a webpage. An example window 500 is shown 
which includes, for example, a rendering of a video 510 along 
with associated mental state information. The visualization 
may further comprise the rendering related to the video 510. 
A user may be able to select among a plurality of video 
renderings using various buttons and/or tabs. The user inter 
face allows a plurality of parameters to be displayed as a 
function of time, synchronized to the video rendering 510. 
Various embodiments may have any number of selections 
available for the user, and some may include other types of 
renderings instead of video. A set of thumbnail images for the 
selected rendering, that in the example shown, include 
Thumbnail 1530, Thumbnail 2532, through Thumbnail N 
536 which may be shown below the rendering along with a 
timeline 538. The thumbnails may show a graphic “story 
board of the video rendering. This storyboard may assist a 
user in identifying a particular scene or location within the 
Video rendering. Some embodiments may not include thumb 
nails, or may have a single thumbnail associated with the 
rendering, while various embodiments may have thumbnails 
of equal length and others may have thumbnails of differing 
lengths. In some embodiments, the start and/or end of the 
thumbnails may be determined based on changes in the cap 
tured viewer mental states associated with the rendering, or 
may be based on particular points of interest in the video 
rendering. Thumbnails of one or more viewers may be shown 
along the timeline 538. The thumbnails of viewers may 
include peak expressions, expressions at key points in the 
video rendering 510, etc. 
0045. Some embodiments may include the ability for a 
user to select a particular type of mental state information for 
display using various buttons or other selection methods. The 
mental state information may be based on one or more 
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descriptors. The one or more descriptors may include, but are 
not limited to, one of action unit 4 (AU4), action unit 12 
(AU12), and valence. By way of example, in the window 500, 
the Smile mental state information is shown as the user may 
have previously selected the Smile button 540. Other types of 
mental state information that may be available for user selec 
tion in various embodiments may include the Lowered Eye 
brows button 542, Eyebrow Raise button 544, Attention but 
ton 546, Valence Score button 548, or other types of mental 
state information, depending on the embodiment. An Over 
view button 549 may be available to allow a user to show 
graphs of the multiple types of mental state information 
simultaneously. The mental state information may include 
probability information for one or more descriptors, and the 
probabilities for the one of the one or more descriptors may 
vary for portions of the video rendering. 
0046 Because the Smile option 540 has been selected in 
the example shown, Smile graph 550 may be shown against a 
baseline 552, showing the aggregated Smile mental state 
information of the plurality of individuals from whom mental 
state data was collected for the video. The male smile graph 
554 and the female smile graph 556 may be shown so that the 
visual representation displays the aggregated mental state 
information. These graphs are provided by way of example 
only. The mental state information may be based on a demo 
graphic basis as those viewers who comprise that demo 
graphic react to the video. The various demographic based 
graphs may be indicated using various line types as shown or 
may be indicated using color or other method of differentia 
tion. A slider 558 may allow a user to select a particular time 
of the timeline and show the value of the chosen mental state 
for that particular time. The video 510 may be coordinated 
with the slider558. The slider 558 may be selected and moved 
with a mouse or other pointing device in Some embodiments. 
The video 510 may jump to the point in time to which the 
slider 558 has been moved. The mental states can be used to 
evaluate the value of the video. 

0047 Various types of demographic-based mental state 
information may be selected using the demographic button 
560 in some embodiments. Such demographics may include 
gender, age, race, income level, education, or any other type 
of demographic including dividing the respondents into those 
respondents that had higher reactions from those with lower 
reactions. A graph legend 562 may be displayed indicating 
the various demographic groups, the line type or color for 
each group, the percentage of total respondents and/or abso 
lute number of respondents for each group, and/or other infor 
mation about the demographic groups. The mental state infor 
mation may be aggregated according to the demographic type 
selected. Thus, aggregation of the mental state information is 
performed on a demographic basis so that mental state infor 
mation is grouped based on the demographic basis, for some 
embodiments. The video thus may be evaluated for responses 
by various demographic groups. 
0048 FIG. 6 is a graphical representation for displaying 
affect based on mental state analysis along with an aggregated 
result from a group of people. This rendering may be dis 
played on a web page, web enabled application, a dashboard, 
or other type of electronic display representation. A graph 610 
may be shown for an individual on whom affect data is col 
lected. Another graph 612 may be shown for affect collected 
on another individual or aggregated affect from multiple 
people. The mental state analysis may be based on facial 
image or physiological data collection. In some embodi 
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ments, the graph 610 may indicate the amount or probability 
of a smile being observed for the individual. A higher value or 
point on the graph may indicate a stronger or larger Smile. In 
certain spots the graph may drop out or degrade when image 
collection was lost or was notable to identify the face of the 
person. The probability or intensity of an affect may be given 
along the y-axis 616. A timeline may be given along the X-axis 
614. The aggregated information may be based on taking the 
average, median, or other statistical or calculated value based 
on the information collected from a group of people. In some 
embodiments, combination of the aggregated mental state 
information is accomplished using computational aggrega 
tion. 

0049. In some embodiments, graphical smiley face icons 
620, 622, and 624 may be shown providing an indication of 
the amount of a smile or other facial expression. A first very 
broad smiley face icon 620 may indicate a very large smile 
being observed. A second normal Smiley face icon 622 may 
indicate a smile being observed. A third face icon 624 may 
indicate no Smile. The icons may correspond to a region on 
the y-axis 616 that indicate the probability or intensity of a 
Smile. 

0050. A set of facial thumbnail images related to the 
selected graph or graphs, that in the example shown, include 
Facial Thumbnail 1650, Facial Thumbnail 2 652, through 
Facial Thumbnail N 660, may be shown above or below the 
graph, and may be displayed with a timeline or other param 
eteralong the X-axis 614. The thumbnails may show a graphic 
“storyboard of the facial rendering. This storyboard may 
assist a user in identifying a particular scene or location 
within the facial rendering. Some embodiments may not 
include thumbnails, or may have a single thumbnail associ 
ated with the facial rendering, while various embodiments 
may have thumbnails of equal length while others may have 
thumbnails of differing lengths. In some embodiments, the 
start and/or end of the thumbnails may be determined based 
on changes in the captured viewer mental states associated 
with the rendering, or may be based on particular points of 
interest in the video rendering. Thumbnails of one or more 
viewers may be shown along a timeline or other parameter 
614. The thumbnails of viewers may include peak expres 
sions, expressions at key points in the video rendering, key 
points in the graphs, etc. 
0051. A set of video thumbnail images comprising scenes 
from the video for the selected graph or graphs, that in the 
example shown, include Video Thumbnail 1 630, Video 
Thumbnail 2 632, through Video Thumbnail N 640, may be 
shown above or below the graph, and may be displayed with 
a timeline or other parameter along the X-axis 614. The 
thumbnails may show a graphic “storyboard of the video 
rendering. This storyboard may assist a user in identifying a 
particular scene or location within the video rendering. Some 
embodiments may not include thumbnails, or may have a 
single thumbnail associated with the rendering, while various 
embodiments may have thumbnails of equal length while 
others may have thumbnails of differing lengths. In some 
embodiments, the start and/or end of the thumbnails may be 
determined based on changes in the captured viewer mental 
states associated with the rendering, or may be based on 
particular points of interest in the video rendering. 
0052 FIG. 7 is a flow diagram for affect-based recommen 
dations. A flow 700 describes a computer-implemented 
method for affect-based recommendations. The flow 700 may 
begin with playing a first media presentation 710 to an indi 
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vidual. The first media presentation may be one of a group 
consisting of a movie, a television show, a web series, a 
webisode, a video, a video clip, an electronic game, an 
e-book, and an e-magazine, or other media object. The first 
media presentation may include a YouTubeTM Video, a 
VimeoTM video, or a NetflixTM video. The first media presen 
tation may be played on a web-enabled interface or other 
electronic display interface. The web-enabled interface may 
include a web page. The playing of the first media presenta 
tion may be done on a mobile device. The flow 710 may 
continue with capturing mental state data 720 for the indi 
vidual while the first media presentation is played. The men 
tal state data collected may include physiological data, facial 
data, actigraphy data, and the like. The capturing of mental 
state data may further comprise recording facial images 722. 
Capture of the facial image may be realized by a webcam or 
other camera. The playing of the first media presentation may 
be done on a mobile device and the recording of the facial 
images may also be done with the mobile device. The record 
ing of facial images 722 with the mobile device may be part of 
the capturing of mental state data. The flow 700 may further 
comprise analyzing the facial images 730 for a facial expres 
Sion. The facial expression may include a Smile. The facial 
expression may include a brow furrow. The analyzing facial 
images may further comprise using the facial images to infer 
mental states 732. The mental states may include frustration, 
confusion, disappointment, hesitation, cognitive overload, 
focusing, being engaged, attending, boredom, exploration, 
confidence, trust, delight, satisfaction, Valence, skepticism, 
happiness, and the like. 
0053. The flow 700 may continue with correlating the 
mental state data 740 which was captured for the individual to 
mental state data collected from other people who experi 
enced the first media presentation. The correlating may 
include identifying similar likes and dislikes as well as similar 
various other mental states. In some embodiments, distribu 
tions of responses to various videos may be correlated. In 
other embodiments, differences may be correlated, such as, 
for example, identifying maximally dissimilar responses. In 
Some embodiments, certainmental states may be identified as 
being similar while others are identified as being dissimilar 
during part of the correlation. The flow 700 may include 
optimizing 742 the media presentation based on the mental 
state data. The optimizing 742 may include modifying con 
tent or recommending changes in content, such as eliminating 
scenes, reducing certain material, or emphasizing certain 
actors. In embodiments, the media presentation includes a 
mixture of advertizing and content. The optimizing 742 may 
select one or more advertisements to be interspersed with the 
content. The optimizing 742 may include ordering one or 
more advertisements to be interspersed with the content. The 
optimizing 742 may include selecting times within the con 
tent for playing the one or more advertisements. The optimiz 
ing 742 may include identifying portions of an advertisement 
that are removed to form a shortened advertisement. 

0054 The flow 700 may include recommending a second 
media presentation 750 to the individual based on the mental 
state data which was captured for the individual. The recom 
mending the second media presentation to the individual may 
be based on the correlating between the individual and the 
other people. The second media presentation may be one of a 
group consisting of a movie, a television show, a web series, 
a webisode, a video, a video clip, an electronic game, an 
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e-book, and an e-magazine, and the like. The second media 
presentation may include a YouTubeTM video, a VimeoTM 
video, or a NetflixTM video. 
0055. The flow 700 may further comprise generating a set 
of thumbnails 760 for the first media presentation which was 
played and displaying the set of thumbnails 762 on a second 
web-enabled interface or digital display along with an analy 
sis of the mental state data from the individual 764. The set of 
thumbnails may comprise scenes from the first media presen 
tation. The selection of the thumbnail from the set of thumb 
nails may be based on facial expression. The set of thumbnails 
may be generated automatically and may include removing a 
frame from the set of thumbnails based on a dark threshold. 
Another frame may be used in place of the frame that was 
removed. The flow 700 may further comprise displaying an 
analysis of the mental state data from the other people 766. 
Various steps in the flow 700 may be changed in order, 
repeated, omitted, or the like without departing from the 
disclosed inventive concepts. Various embodiments of the 
flow 700 may be included in a computer program product 
embodied in a non-transitory computer readable medium that 
includes code executable by one or more processors. 
0056 FIG. 8 is a flow diagram for affect-based video 
ranking and includes a flow 800 which describes a computer 
implemented method for affect-based ranking. The flow 800 
may begin with displaying a plurality of media presentations 
810 to a group of people. The plurality of media presentations 
may include videos. The plurality of videos may include 
YouTubeTM videos, VimeoTM videos, or NetflixTM videos. 
Further, the plurality of media presentations may include one 
of a group consisting of a movie, a movie trailer, a television 
show, a web series, a webisode, a video, a video clip, an 
advertisement, a music video, an electronic game, an e-book, 
and an e-magazine. The flow 800 may continue with captur 
ing mental state data 820 from the group of people while the 
plurality of media presentations is displayed. Thus, mental 
state data may be captured from multiple people. The affect 
data may include facial images. In some embodiments, the 
playing of the media presentations is done on a mobile device 
and the recording of the facial images is done with the mobile 
device. The flow 800 may include aggregating the mental 
state data 822 from the multiple people. The flow 800 may 
further comprise analyzing the facial images 830 for a facial 
expression. The facial expression may include a Smile. The 
facial expression may include a brow furrow. The flow 800 
may further comprise using the facial images to infer mental 
states 832. The mental states may include one of a group 
consisting of frustration, confusion, disappointment, hesita 
tion, cognitive overload, focusing, being engaged, attending, 
boredom, exploration, confidence, trust, delight, Valence, 
skepticism, satisfaction, and the like. 
0057 The flow 800 may include correlating the mental 
state data 840 captured from the group of people who have 
viewed the plurality of media presentations and had their 
mental state data captured. The plurality of videos viewed by 
the group of people may have some common videos seen by 
each of the people in the group of people. In some embodi 
ments, the plurality of videos may not include an identical set 
of videos. The flow 800 may continue with tagging the plu 
rality of media presentations 842 with mental state informa 
tion based on the mental state data which was captured. The 
affect information may simply be the affect data. In other 
embodiments, the affect information may be the inferred 
mental states. In still other embodiments the affect informa 

Aug. 30, 2012 

tion may be results of the correlation. The flow 800 may 
continue with ranking the media presentations 844 relative to 
another media presentation based on the mental state data 
which was collected. The ranking may be for an individual 
based on the mental state data captured from the individual. 
The ranking may be based on anticipated preferences for the 
individual. In some embodiments, the ranking of a first media 
presentation relative to another media presentation may be 
based on the mental state data which was aggregated from 
multiple people. The ranking may also be relative to media 
presentations previously stored with affect information. The 
ranking may include ranking a video relative to another video 
based on the mental state data which was captured. The flow 
800 may further comprise displaying the videos which elicit 
a certain affect 846. The certain affect may include one of a 
group consisting of Smiles, engagement, attention, interest, 
sadness, liking, disliking, and so on. The ranking may further 
comprise displaying the videos which elicited a larger num 
ber of Smiles. As a result of ranking, the media presentations 
may be sorted based on which are funniest, saddest, generate 
the most tears, or engender some other response. The flow 
800 may further comprise searching through the videos based 
on a certain affect data 848. A search 848 may identify videos 
which are very engaging, funny, Sad, poignant, or the like. 
0058. The flow 800 may include recommending a second 
media presentation 850 to an individual based on the affect 
data that was captured and based on the ranking. The second 
media presentation may be one of a group consisting of a 
movie, a movie trailer, a television show, a web series, a 
webisode, a video, a video clip, an advertisement, a music 
Video, an electronic game, an e-book, and an e-magazine. 
0059 Based on the mental states, recommendations to or 
from an individual may be provided. One or more recommen 
dations may be made to the individual based on mental states, 
affect, or facial expressions. A correlation may be made 
between one individual and others with similar affect exhib 
ited during multiple videos. The correlation may include a 
record of other videos, games, or other experiences along 
with their affect. Likewise a recommendation for a movie, 
video, video clip, webisode or other activity may be made to 
individual based on their affect. Various steps in the flow 800 
may be changed in order, repeated, omitted, or the like with 
out departing from the disclosed inventive concepts. Various 
embodiments of the flow 800 may be included in a computer 
program product embodied in a non-transitory computer 
readable medium that includes code executable by one or 
more processors. 
0060 FIG. 9 is a system diagram for analyzing mental 
state information. The system 900 may include the Internet 
910, intranet, or other computer network, which may be used 
for communication between or among the various computers 
of the system 900. A video client machine or client computer 
920 has a memory 926 which stores instructions, and one or 
more processors 924 attached to the memory 926 wherein the 
one or more processors 924 can execute instructions stored in 
the memory 926. The memory 926 may be used for storing 
instructions, for storing mental state data, for system Support, 
and the like. The client computer 920 also may have an 
Internet connection to carry viewer mental state information 
930, and a display 922 that may present various videos to one 
or more viewers. The client computer 920 may be able to 
collect mental state data from one or more viewers as they 
observe the video or videos. In some embodiments there may 
be multiple client computers 920 that collect mental state data 
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from viewers as they observe a video. The video client com 
puter 920 may have a camera, such as a webcam 928, for 
capturing viewer interaction with a video including, in some 
embodiments, video of the viewer. The camera 928 may refer 
to a webcam, a camera on a computer (such as a laptop, a 
net-book, a tablet, or the like), a video camera, a still camera, 
a cellphone camera, a mobile device camera (including, but 
not limited to, a forward facing camera), a thermal imager, a 
CCD device, a three-dimensional camera, a depth camera, 
and multiple webcams used to capture different views of 
viewers or any other type of image capture apparatus that may 
allow image data captured to be used by the electronic system. 
0061. Once the mental state data has been collected, the 
client computer may upload information to a server or analy 
sis computer 950, based on the mental state data from the 
plurality of viewers who observe the video. The client com 
puter 920 may communicate with the server 950 over the 
Internet 910, intranet, some other computer network, or by 
any other method suitable for communication between two 
computers. In some embodiments, the analysis computer 950 
functionality may be embodied in the client computer. 
0062. The analysis computer 950 may have a connection 
to the Internet 910 to enable mental state information 940 to 
be received by the analysis computer 950. Further, the analy 
sis computer 950 may have a memory 956 which stores 
instructions, data, help information and the like, and one or 
more processors 954 attached to the memory 956 wherein the 
one or more processors 954 can execute instructions. The 
memory 956 may be used for storing instructions, for storing 
mental state data, for system Support, and the like. The analy 
sis computer 950 may use the Internet 910, or other computer 
communication method, to obtain mental state information 
940. The analysis computer 950 may receive mental state 
information collected from a plurality of viewers from the 
client computer or computers 920, and may aggregate mental 
state information on the plurality of viewers who observe the 
video. 
0063. The analysis computer 950 may process mental 
state data or aggregated mental state data gathered from a 
viewer or a plurality of viewers to produce mental state infor 
mation about the viewer or plurality of viewers. In some 
embodiments, the analysis server 950 may obtainmental state 
information 930 from the video client 920. In this case the 
mental state data captured by the video client 920 was ana 
lyzed by the video client 920 to produce mental state infor 
mation for uploading. Based on the mental state information 
produced, the analysis server 950 may project a value based 
on the mental state information for one or more videos. The 
analysis computer 950 may also associate the aggregated 
mental state information with the rendering and also with the 
collection of norms for the context being measured. 
0064. In some embodiments, the analysis computer 950 
may receive or provide aggregated mental state information 
based on the mental state data from the plurality of viewers 
who observe the video and may present aggregated mental 
state information in a rendering on a display 952. In some 
embodiments, the analysis computer may be set up for receiv 
ing mental state data collected from a plurality of viewers as 
they observe the video, in a real-time or near real-time 
embodiment. In at least one embodiment, a single computer 
may incorporate the client, server and analysis functional 
ities. Viewer mental state data may be collected from the 
client computer or computers 920 to form mental state infor 
mation on the viewer or plurality of viewers viewing a video. 
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The mental state information resulting from the analysis of 
the mental state date of a viewer or a plurality of viewers may 
be used to project a video value based on the mental state 
information. The system 900 may include computer program 
product embodied in a non-transitory computer readable 
medium comprising: code for playing a first media presenta 
tion to an individual, code for capturing mental state data for 
the individual while the first media presentation is played, and 
code for recommending a second media presentation to the 
individual based on the mental state data for the individual 
which was captured. The system 900 may include capabilities 
for affect-based recommendation comprising: a memory for 
storing instructions, one or more processors attached to the 
memory wherein the one or more processors are configured to 
play a first media presentation to an individual, capture men 
tal state data for the individual while the first media presen 
tation is played, and recommenda second media presentation 
to the individual based on the mental state data for the indi 
vidual which was captured. The system 900 may include 
computer program product embodied in a non-transitory 
computer readable medium comprising: code for selecting a 
video; code for embedding the video within a web-enabled 
interface wherein the web-enabled interface activates collect 
ing of mental state data; and code for distributing the web 
enabled interface. The system 900 may include capabilities 
for rendering video comprising: a memory for storing instruc 
tions; one or more processors attached to the memory 
wherein the one or more processors are configured to: select 
a video; embed the video within a web-enabled interface 
wherein the web-enabled interface activates collecting of 
mental state data; and distribute the web-enabled interface. 
0065. The above methods may be executed on one or more 
processors on one or more computer systems. Embodiments 
may include various forms of distributed computing, client/ 
server computing, and cloud based computing. Further, it will 
be understood that for the flow diagrams in this disclosure, the 
depicted steps or boxes are provided for purposes of illustra 
tion and explanation only. The steps may be modified, omit 
ted, or re-ordered and other steps may be added without 
departing from the scope of this disclosure. Further, each step 
may contain one or more Sub-steps. While the foregoing 
drawings and description set forth functional aspects of the 
disclosed systems, no particular arrangement of software and/ 
or hardware for implementing these functional aspects should 
be inferred from these descriptions unless explicitly stated or 
otherwise clear from the context. All Such arrangements of 
software and/or hardware are intended to fall within the scope 
of this disclosure. 

0066. The block diagrams and flow diagram illustrations 
depict methods, apparatus, Systems, and computer program 
products. Each element of the block diagrams and flow dia 
gram illustrations, as well as each respective combination of 
elements in the block diagrams and flow diagram illustra 
tions, illustrates a function, step or group of steps of the 
methods, apparatus, systems, computer program products 
and/or computer-implemented methods. Any and all Such 
functions may be implemented by computer program instruc 
tions, by special-purpose hardware-based computer systems, 
by combinations of special purpose hardware and computer 
instructions, by combinations of general purpose hardware 
and computer instructions, by a computer system, and so on. 
Any and all of which may be generally referred to herein as a 
“circuit,” “module,” or “system.” 
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0067. A programmable apparatus which executes any of 
the above mentioned computer program products or com 
puter implemented methods may include one or more proces 
sors, microprocessors, microcontrollers, embedded micro 
controllers, programmable digital signal processors, 
programmable devices, programmable gate arrays, program 
mable array logic, memory devices, application specific inte 
grated circuits, or the like. Each may be suitably employed or 
configured to process computer program instructions, 
execute computer logic, store computer data, and so on. 
0068. It will be understood that a computer may include a 
computer program product from a computer-readable storage 
medium and that this medium may be internal or external, 
removable and replaceable, or fixed. In addition, a computer 
may include a Basic Input/Output System (BIOS), firmware, 
an operating system, a database, or the like that may include, 
interface with, or support the software and hardware 
described herein. 
0069 Embodiments of the present invention are not lim 
ited to applications involving conventional computer pro 
grams or programmable apparatus that run them. It is con 
templated, for example, that embodiments of the presently 
claimed invention could include an optical computer, quan 
tum computer, analog computer, or the like. A computer 
program may be loaded onto a computer to produce a par 
ticular machine that may perform any and all of the depicted 
functions. This particular machine provides a means for car 
rying out any and all of the depicted functions. 
0070 Any combination of one or more computer readable 
media may be utilized. The computer readable medium may 
be a non-transitory computer readable medium for storage. A 
computer readable storage medium may be electronic, mag 
netic, optical, electromagnetic, infrared, semiconductor, or 
any Suitable combination of the foregoing. Further computer 
readable storage medium examples may include an electrical 
connection having one or more wires, a portable computer 
diskette, a hard disk, a random access memory (RAM), a 
read-only memory (ROM), an erasable programmable read 
only memory (EPROM), Flash, MRAM, FeRAM, phase 
change memory, an optical fiber, a portable compact disc 
read-only memory (CD-ROM), an optical storage device, a 
magnetic storage device, or any suitable combination of the 
foregoing. In the context of this document, a computer read 
able storage medium may be any tangible medium that can 
contain, or store a program for use by or in connection with an 
instruction execution system, apparatus, or device. 
0071. It will be appreciated that computer program 
instructions may include computer executable code. A variety 
of languages for expressing computer program instructions 
may include without limitation C, C++, Java, JavaScriptTM, 
ActionScriptTM, assembly language, Lisp, Perl, Tcl, Python, 
Ruby, hardware description languages, database program 
ming languages, functional programming languages, impera 
tive programming languages, and so on. In embodiments, 
computer program instructions may be stored, compiled, or 
interpreted to run on a computer, a programmable data pro 
cessing apparatus, a heterogeneous combination of proces 
sors or processor architectures, and so on. Without limitation, 
embodiments of the present invention may take the form of 
web-based computer software, which includes client/server 
Software, Software-as-a-service, peer-to-peer Software, or the 
like. 

0072. In embodiments, a computer may enable execution 
of computer program instructions including multiple pro 
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grams or threads. The multiple programs or threads may be 
processed more or less simultaneously to enhance utilization 
of the processor and to facilitate Substantially simultaneous 
functions. By way of implementation, any and all methods, 
program codes, program instructions, and the like described 
herein may be implemented in one or more thread. Each 
thread may spawn other threads, which may themselves have 
priorities associated with them. In some embodiments, a 
computer may process these threads based on priority or other 
order. 
0073. Unless explicitly stated or otherwise clear from the 
context, the verbs “execute and “process” may be used inter 
changeably to indicate execute, process, interpret, compile, 
assemble, link, load, or a combination of the foregoing. 
Therefore, embodiments that execute or process computer 
program instructions, computer-executable code, or the like 
may act upon the instructions or code in any and all of the 
ways described. Further, the method steps shown are intended 
to include any Suitable method of causing one or more parties 
or entities to perform the steps. The parties performing a step, 
or portion of a step, need not be located within a particular 
geographic location or country boundary. For instance, if an 
entity located within the United States causes a method step, 
or portion thereof, to be performed outside of the United 
States then the method is considered to be performed in the 
United States by virtue of the entity causing the step to be 
performed. 
0074. While the invention has been disclosed in connec 
tion with preferred embodiments shown and described in 
detail, various modifications and improvements thereon will 
become apparent to those skilled in the art. Accordingly, the 
spirit and scope of the present invention is not to be limited by 
the foregoing examples, but is to be understood in the broad 
est sense allowable by law. 

1. A computer implemented method for rendering video 
comprising: 

selecting a video; 
embedding the video within a web-enabled interface 

wherein the web-enabled interface activates collecting 
of mental state data; and 

distributing the web-enabled interface. 
2. The method of claim 1 further comprising analyzing the 

mental state data to produce mental state information. 
3. The method according to claim 1 wherein the web 

enabled interface includes a web page. 
4. The method according to claim 1 wherein the video 

includes one of a YouTubeTM, a VimeoTM video, and a Net 
flixTM Video. 

5. The method of claim 1 further comprising: 
displaying the web-enabled interface; 
playing a video on the web-enabled interface; and 
capturing the mental state data while the video is played. 
6. The method of claim 5 further comprising ranking the 

video relative to another video based on the mental state data 
which was captured. 

7. The method according to claim 6 wherein the playing of 
the video is done on a mobile device and further comprising 
recording of facial images with the mobile device as part of 
the capturing of the mental state data. 

8. The method of claim 6 further comprising: 
generating a set of thumbnails for the video which was 

played; 
displaying the set of thumbnails on a second web-enabled 

interface; 
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generating a graphical representation of the mental state 
data which was captured; and 

displaying the graphical representation on the second web 
enabled interface. 

9. The method of claim 8 wherein the graphical represen 
tation includes a score representing the mental state data. 

10. The method according to claim 8 wherein the set of 
thumbnails comprises scenes from the video. 

11-12. (canceled) 
13. The method according to claim 8 further comprising 

generating a set of thumbnails for facial images which were 
recorded as part of the capturing of the mental state data and 
displaying the set of thumbnails for the facial images on the 
second web-enabled interface. 

14. The method according to claim 13 wherein one thumb 
nail from of the set of thumbnails is selected based on a facial 
expression. 

15. The method according to claim 8 wherein the mental 
state data is captured from multiple people and further com 
prising aggregating the mental state data from the multiple 
people. 

16. The method of claim 15 wherein results from the aggre 
gating are presented as part of the displaying of the graphical 
representation. 

17. The method of claim 1 wherein the mental state data 
includes one of a group consisting of physiological data, 
facial data, and actigraphy data. 

18. The method of claim 17 wherein the facial data includes 
information on one or more of a group consisting of facial 
expressions, action units, head gestures, Smiles, brow fur 
rows, squints, lowered eyebrows, raised eyebrows, Smirks, 
and attention. 

19. The method of claim 17 wherein the physiological data 
includes one or more of electrodermal activity, heart rate, 
heart rate variability, skin temperature, and respiration. 

20. The method of claim 1 further comprising inferring of 
mental states based on the mental state data which was col 
lected. 

21. The method according to claim 20 wherein the mental 
states include one of a group consisting of frustration, confu 
Sion, disappointment, hesitation, cognitive overload, focus 
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ing, being engaged, attending, boredom, exploration, confi 
dence, trust, delight, Valence, skepticism, and satisfaction. 

22. The method according to claim 1 wherein the distrib 
uting the web-enabled interface includes sending a URL. 

23. The method according to claim 22 wherein the sending 
the URL is accomplished using one of a group consisting of 
an email, a text message, a FacebookTM posting, a TwitterTM 
message, a Google+TM posting, a LinkedInTM posting, a Social 
network update, and a blog entry. 

24. The method according to claim 1 wherein the mental 
state data is collected for a group of people who view the 
Video and the mental state data is aggregated across the group. 

25. The method according to claim 24 further comprising 
recommending a media presentation to an individual based on 
the mental state data which was aggregated. 

26. The method according to claim 25 wherein the media 
presentation is one of a group consisting of a movie, a tele 
vision show, a web series, a webisode, a video, a video clip, an 
electronic game, an advertisement, an e-book, and an e-maga 
Zine. 

27. A computer program product embodied in a non-tran 
sitory computer readable medium comprising: 

code for selecting a video; 
code for embedding the video within a web-enabled inter 

face wherein the web-enabled interface activates col 
lecting of mental state data; and 

code for distributing the web-enabled interface. 
28. A computer system for rendering video comprising: 
a memory for storing instructions; 
one or more processors attached to the memory wherein 

the one or more processors are configured to: 
select a video; 
embed the video withina web-enabled interface wherein 

the web-enabled interface activates collecting of men 
tal State data; and 

distribute the web-enabled interface. 

29-34. (canceled) 


