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MULT-DIMIENSIONAL CHANNEL 
DIRECTORIES 

BACKGROUND 

0001. The present invention generally relates to directory 
listings and more specifically to directory listing used for 
browsing multimedia content. 
0002 Most cable providers present a listing of their chan 
nel lineup to viewers. Often these channel listing are available 
on line and in print. These listing in grids are based on half 
hour or hourly time slots to enable users to quickly browser 
available content. More recently, many content providers 
include interactive searching of channel listing through web 
sites, cable or satellite systems. Many times, these listings are 
can be searched by keyword, program name, episode title, 
cast and crew, user rating, genre, high definition (HD) versus 
non-HD, or a combination of these parameters. 
0003. These interfaces, although useful, do not take into 
account other information about the user including a user's 
preferences. Moreover, current channel listings are very cum 
bersome and unintelligent and make it difficult for a user to 
find the programming they want. 

BRIEF SUMMARY 

0004 Disclosed is a novel system and method for using 
dynamic ordering to graphically display and navigate (i.e. 
“channel-Surf) multimedia content, such as broadcast, cable, 
satellite, web-based, audio, and video programs such as tele 
vision and radio shows. The method begins with accessing a 
multi-dimensional data space with a plurality of nodes. Each 
of the nodes in the multi-dimensional data space containing a 
set of informational descriptors about multimedia content. 
User input is received for least one dimension of relatedness 
to be used with the set of informational descriptors. A subset 
of the plurality of nodes is defined with the at least one 
dimension of relatedness using an order embedding algo 
rithm and the user input. The subset of the plurality of nodes 
is presented to the user. 
0005. In one example, the multi-dimensional data space 
with the plurality of nodes includes is accessed from a pro 
vider of the multimedia content, such as a website, a broad 
caster, a satellite provider, a social network, or a combination 
thereof. 
0006. In another example, the informational descriptors 
includes a genre of the multimedia content, a title of the 
multimedia content, a length of the multimedia content, 
closed captioning content, reviews of the multimedia content, 
Motion Picture Association of America (MPAA) rating of the 
multimedia content, directors of the multimedia content, 
writers of the multimedia content, actors in the multimedia 
content, title of multimedia content, and release date of the 
multimedia content. 
0007. In yet another example, the order embedding algo 
rithm includes using an interest of a user. The order embed 
ding algorithm is at least one of an elastic map algorithm, a 
topographic ICA algorithm, and a Kohonen algorithm. In the 
case the order embedding algorithm is the elastic map algo 
rithm with an approximation energy (spring constant) set to 
relatedness of the nodes in the subset of the plurality of nodes. 
0008. In still another example, the user input includes 
receiving user input from at least of one of a mouse, a key 
board, a remote control, a touch screen, Voice, and a user 
gesture. 
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BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0009. The accompanying figures where like reference 
numerals refer to identical or functionally similar elements 
throughout the separate views, and which together with the 
detailed description below are incorporated in and form part 
of the specification, serve to further illustrate various embodi 
ments and to explain various principles and advantages all in 
accordance with the present invention, in which: 
0010 FIG. 1 is a multi-dimensional data table of with each 
row representing a node containing informational descriptor 
about multimedia content; 
0011 FIG. 2 is three-dimensional plot of linear principal 
component analysis (PCA) for visualization of multi-dimen 
sional data using an order embedding algorithm with of FIG. 
1; 
0012 FIG. 3 is two-dimensional plot of linear principal 
surface coordinates of FIG. 2; 
0013 FIG. 4 is a first presentation in a tabular arrangement 
of a multimedia guide or channel guide using a Subset of the 
table entries from FIG. 1; 
0014 FIG. 5 is a second presentation in a tabular arrange 
ment of a multimedia guide or channel guide using a Subset of 
the table entries from FIG. 1; 
0015 FIG. 6 is a third presentation in a tabular arrange 
ment of a multimedia guide or channel guide using a Subset of 
the table entries from FIG. 1; 
0016 FIG. 7 is a fourth presentation in a tabular arrange 
ment of a multimedia guide or channel guide using a subset of 
the table entries from FIG. 1; 
0017 FIG. 8 is a presentation in a circular arrangement of 
a multimedia guide or channel guide using a Subset of the 
table entries from FIG. 1; 
0018 FIG. 9 is a presentation in a cluster arrangement of a 
multimedia guide or channel guide using a Subset of the table 
entries from FIG. 1; 
0019 FIG. 10 is a flow chart of an operational phase of 
carrying out the present invention; 
0020 FIG. 11 is a block diagram illustrating an operating 
environment of a multi-dimensional channel directory sys 
tem; and 
0021 FIG. 12 is a block diagram illustrating a detailed 
view of an information processing system for carrying out the 
operation of FIG. 10. 

DETAILED DESCRIPTION 

0022. As required, detailed embodiments are disclosed 
herein; however, it is to be understood that the disclosed 
embodiments are merely examples and that the systems and 
methods described below can be embodied in various forms. 
Therefore, specific structural and functional details disclosed 
herein are not to be interpreted as limiting, but merely as a 
basis for the claims and as a representative basis for teaching 
one skilled in the art to variously employ the present subject 
matter in virtually any appropriately detailed structure and 
function. Further, the terms and phrases used herein are not 
intended to be limiting, but rather, to provide an understand 
able description of the concepts. 
0023 The terminology used herein is for the purpose of 
describing particular embodiments only and is not intended to 
be limiting of the invention. As used herein, the singular 
forms “a”, “an and “the are intended to include the plural 
forms as well, unless the context clearly indicates otherwise. 
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It will be further understood that the terms “comprises” and/ 
or “comprising, when used in this specification, specify the 
presence of Stated features, steps, operations, elements, and/ 
or components, but do not preclude the presence or addition 
of one or more other features, integers, steps, operations, 
elements, components, and/or groups thereof. 
0024. The description of the present invention has been 
presented for purposes of illustration and description, but is 
not intended to be exhaustive or limited to the invention in the 
form disclosed. Many modifications and variations will be 
apparent to those of ordinary skill in the art without departing 
from the scope and spirit of the invention. The embodiment 
was chosen and described in order to best explain the prin 
ciples of the invention and the practical application, and to 
enable others of ordinary skill in the art to understand the 
invention for various embodiments with various modifica 
tions as are Suited to the particular use contemplated. 
0025. As used herein, a “multimedia content” is defined as 
text, graphics, audio, video or a combination thereof, deliv 
ered through broadcast, cable, satellite, streaming, web-cast, 
and videoconferencing, or a combination thereof. The term 
“multi-dimensional data is two or more data descriptors for 
multimedia content as described further below. 
0026 Disclosed is a novel system and method is described 
for using dynamic ordering to graphically display and navi 
gate (i.e. “channel-Surf) multimedia content, such as broad 
cast, cable, satellite, web-based, audio, and video programs 
Such as television, radio shows and video conferences. 
Graphical formats and approaches may include multi-dimen 
sional tabular formats, circular formats, cluster formats, 
Thinkmap, Visuwords, or a combination thereof. The present 
invention makes use of an order embedding algorithm for 
nonlinear dimensionality reduction including, an elastic map. 
Sammons map, Kohonen map, or a combination thereof. 
0027 Turning now to FIG. 1, shown is a multi-dimen 
sional data table 100 of with each row 152 through 162 
representing a node containing example informational 
descriptor about multimedia content. The multimedia content 
descriptor can include any or all of the information listed in 
columns 102 through 144. These example informational 
descriptors include: 

(0028. 102 SOURCE the origin of the multimedia 
content, broadcast channel, website, satellite, etc. 

0029) 104 TIME broadcast or webcast time or on 
demand. 

0030) 106 GENRE a category of artistic endeavor 
having a particular form, content, or technique. 

0031. 108 CATEGORY a classification, such as, 
movie, talk show, sports, or news. 

0032) 110 REVIEW viewers rating, typically on scale 
such as 1 to 5 with 5 being the best. 

0033 112 LENGTH length of multimedia presenta 
tion classification, such as, movie, talk show, sports, or 

WS. 

0034 
aC. 

0035) 116 RATING—a designator, such as the MPAA 
designator, of multimedia content including graphical 
violence, offensive language, and sex. 

0036) 118 HD High Definition designator that the 
Video is of higher resolution than typical broadcast reso 
lution. 

0037 1203D. Three-Dimensional designator that the 
video is capable of being viewed in 3D. 

114 TITLE a heading, caption or descriptive 
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0038) 122 ACTORS (s). The name of the person or 
persons who acts in the multimedia content. 

0039) 124 DIRECTOR (s). The name of the person or 
persons who is responsible for the interpretive aspects of 
the multimedia data. 

0040 126 RELEASE DATE The date when the mul 
timedia content was made available. 

0041) 128 RANKINGS The relative position of the 
multimedia content in terms of a metric Such as popu 
larity, length, violence, etc. 

0.042 130 CURRENTVIEWS. The number of others 
viewing or listening to the multimedia content. 

0.043 132 DEMOGRAPHICS Social statistics 
including Zip code, age, gender of the audience viewing 
or listening to the multimedia content. 

0044 134 SOCIAL MEDIA network based technolo 
gies that enables dialog between viewers including Twit 
ter, Facebook, and others. 

0.045 134 through 144 Other informational descrip 
tOrS. 

0046. The multidimensional data table 100 from FIG. 1 is 
used as an input to an embedding algorithm including an 
elastic map, Sammons map, and Kohonen map. In the case of 
an elastic map, a multi-dimensional data visualization tool, 
such as ViDaExpert, available at online URL (http://bioinfo 
out.curie.fr/projects/vidaexpert/) can be used to visualize the 
multi-dimensional data table 100. As an example, FIG. 2 is 
three-dimensional plot of linear principal component analysis 
(PCA) for visualization of multi-dimensional data using an 
order embedding algorithm with the informational descrip 
tors from the multi-dimensional data table 100 of FIG.1. FIG. 
3 is an example two-dimensional plot 300 of linear principal 
surface coordinates of FIG. 2. 
0047. This visualization of multi-dimensional data is used 
to present “nodes', represented by rows in the multi-dimen 
sional data table 100 to users. It is important to note that 
SOURCES 102 may be presented in a multi-dimensional 
grid, a graphical tree structure, a hub and spoke arrangement, 
an elastic map. Thinkmap, Visumap, or a combination of 
these. Different presentation examples are now described. 
0048 FIG. 4 is a first presentation example in a tabular 
arrangement 400 of a multimedia guide or channel guide 
using a subset of the table entries from FIG. 1. This presen 
tation example represents a typical electronic program guide 
typically presented by cable companies, newspapers, and sat 
ellite providers. On the top 402 are TIME 104 of the broadcast 
and on the left-side 450 SOURCES 102. However, unlike 
traditional channel guides, the SOURCES 102 source may be 
a broadcast or satellite channel, a website, or a social media 
feed. 
0049. Note that the ordering may be in n-dimensions, and 
a user may navigate this higher dimensional graph of 
SOURCES 102 or channels using a standard input device 
Suitable for multi-dimensional navigation, Such as a touch 
screen, joystick, remote control, etc. After updating of the 
order embedding algorithm, the SOURCES 102 are parti 
tioned into actual recommendations for channel viewing 
based on proximity to one another and to the users “node 
within the embedding algorithm. As a result of the partition, 
the SOURCES 102 presented represents the user's interests 
and past viewing content and its proximity to other multime 
dia content. The node closest to a centroid of the user's 
partition may then be used as the starting point for navigation 
or channel Surfing. In one example, a function is selected by 
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the user “I’m feeling lucky” switches from one SOURCES 
102 to another automatically based on this analysis. Centroids 
of other partitions may be targeted for overviews of the mul 
timedia content in this “region' within the embedding algo 
rithm, and thereby a user can navigate a multitude of 
SOURCES 102 using a hierarchical, self-organized network, 
complete with automatically generated content encapsula 
tions and associated advertising. 
0050. In one example, the present invention provides a 
multi-dimensional navigation or channel-Surfing method that 
employs a relatedness-detection unit to assess possible rela 
tionships among SOURCES 102 based on any combination 
of a text analysis of closed-caption information, actors 
names, facial recognition on characters in TV shows, name of 
TV show, textual information often associated with TV show 
descriptions when using a set-top box. MPAA ratings (e.g. 
PG-13 versus R) of movies, crowdsourcing of colleagues in a 
Social network, reviews of movies, etc. Non-limiting 
examples of navigation include: 

0051. A user navigates left-right instead of up-down, 
the user navigates SOURCES 102 recommended by 
colleagues in his Social network; 

0.052 A user navigates left-right instead of up-down, 
the user navigates SOURCES 102 currently showing 
ACTOR Z., with a PG-13 ratings: 

0053 A user navigates left-right instead of up-down, 
the user navigates SOURCES 102 in his demographic 
(e.g. New Yorkers); 

0054) A user navigates left-right instead of up-down, 
the user navigates SOURCES 102 on politics or science; 
and 

0055. A user navigates left-right instead of up-down, 
the user navigates SOURCES 102 that most people are 
watching. 

0056. Using a collection of potential SOURCES 102 to be 
Surfed, a relatedness using an order embedding algorithm 
may be computed based on multimedia content and the prob 
ability of an individuals interestina particular channel based 
on analysis of a user's profile and watching behavior. An 
ordering of SOURCES 102 or nodes is then computed. The 
SOURCES 102 may be presented in a multi-dimensional 
grid, a graphical tree structure, a hub and spoke arrangement, 
an elastic map, or a combination of these. The presentation 
can be dynamically ordered based on real-time data from 
Social networks and other sources. 

0057. In the example when the orderembedding algorithm 
is an elastic map, the distance D needed to channel Surf may 
depend on a relatedness value V. For example, nearby 
SOURCES 102 have a low D value may be very related, 
whereas SOURCES 102 further away may be much less 
related with a higher D value. Stated differently, a low value 
of D is a higher degree of relatedness. 
0058 Users may manually configure their preference set 
tings or the user may detect user preferences based on user 
behavior, utilize preferences from external sources (i.e. social 
networks). Using a learning algorithm or other techniques, 
the system “learns' user's preferences over time. The user's 
preferences can also be stored in a particular region of local 
storage on an end-user device. Such as a Smartphone or tablet 
computer. In this self-learning mode, the user doesn’t have to 
specify very much in terms of “personal preferences' if his 
right-left arrows surf whatever is “very popular at the 
moment' or “shows that his social network likes'. 
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0059. The system may learn userpreferences by observing 
past Surfing and/or viewing history. As a simple example, if a 
user has frequently watched TV shows with a certain kind of 
content or a certain set of actors, these may be judged to be 
possible preferences. These preferences may be stored as text 
tags in a database that is accessible on a local-set top box or on 
a computing cloud. For instance, the system learns that a user 
is interested in shows on “astronomy'. This learning is based 
on latent semantic indexing of words or descriptive content 
associated with TV shows, such as the informational descrip 
tors in the multi-dimensional data table 100 of FIG. 1. The 
order embedding algorithm is used to create and present a 
Sub-set of Sources to the user. 

0060. The system is aware that the SOURCES 102 the user 
is requesting is in the middle of a commercial, it takes the user 
to another source or leaves the user on the other source until 
commercial is over and then moves you. This enables the user 
to plan a trip through SOURCES 102 that avoids commer 
cials. 
0061 The preferences recorded will be compared to meta 
data or informational descriptors associated with each of the 
shows in the electronic program guide including: genre, 
actors, producer, key words, user ratings, length of movie, 
number of times watched, time of day and day of week 
watched, a user's preferred multi-dimensional criteria, etc. 
Once the user selects a source to view a program the infor 
mational descriptor is analyzed along with the user's prefer 
ences. The analysis determines which of the other programs 
will be grouped into one or more dimensions of relatedness. 
For example, if a user lists 'genre' as more important than 
“actors' when they select a romantic drama with Actor C the 
first dimensional vector will have other romantic drama's to 
choose from. If however the user selects Actors' as a higher 
priority than “Genre' the dimensional vector will contain 
other shows with Actor C in it even if those shows are Action 
or SciFi. etc. 
0062 FIG. 5 is a second presentation example a tabular 
arrangement 500 of a multimedia guide or channel guide 
using a subset of the multi-dimensional data table 100 from 
FIG. 1. In this example the ACTOR 122 is a sorting and 
presentation criteria on the top 502. The source of the multi 
media content is shown along the left-side 550. 
0063 FIG. 6 is a third presentation in a tabular arrange 
ment 600 of a multimedia guide or channel guide using a 
subset of the multi-dimensional data table 100 from FIG.1. In 
this example the RATING 116 is a sorting and presentation 
criteria on the top 602. The source of the multimedia content 
is shown along the left-side 650. In all these presentation 
examples, the user can navigate in two or more dimensions. 
For example in FIG. 6, the user can navigate both vertically 
and horizontally. When a channel that the user likes, e.g. 
news, the user can navigate horizontally over Categories 650 
to see other SOURCES 102 that are “similar to that one. The 
similarity could be based on any combination of informa 
tional descriptors in the multi-dimensional data table 100. A 
user currently viewing multimedia content from a given 
Source about the presidential election, may navigate horizon 
tally to view other sources of multimedia content that are 
showing presidential election coverage. Similarly, a commer 
cial on a new sports car might be showing and horizontal 
navigation may take the user to a program related to automo 
bile reviews or car repair. 
0064 FIG. 7 is a fourth presentation in a tabular arrange 
ment 700 of a multimedia guide or channel guide using a 
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subset of the multi-dimensional data table 100 from FIG.1. In 
this example the DEMOGRAPHICS 132 is a sorting and 
presentation criteria on the top 702. The source of the multi 
media content is shown along the left-side 650. 
0065 FIG. 8 is a presentation in a circular arrangement 
800 of a multimedia guide or channel guide using a subset of 
the of the multi-dimensional data table 100 from FIG. 1. In 
this user interface example, the current channel is shown in 
the center 850. Each concentric ring or concentric circle 852 
through 854 is a cluster or grouping corresponding SOURCE 
of informational descriptors (i.e. columns of multi-dimen 
sional data table 100) along axis of RATING 802, CURRENT 
VIEWERS 804, REVIEW 806, and SOCIAL MEDIA 808. 
Using this interface a user can quickly navigate along an axis 
802 through 808 to locate multimedia content sources to meet 
a desired criterion. In one example, the user can dynamically 
change, add, or delete, an informational descriptor to allow 
customization. Moreover, for dynamic informational 
descriptors such as SOCIAL MEDIA 134 and CURRENT 
VIEWERS 130, the center as the current channel 850 can 
represent an average, peak or minimum value settable by the 
viewer. For example, a first user may want the SOURCES 102 
with the highest number of CURRENTVIEWERS 130 to be 
in the center as the current channel 850. And a second view 
want the center channel 850 to be SOCIAL MEDIA 134 feed 
for certain topic. 
0066. In one example the present invention, navigation or 
channel surfing may be extended beyond traditional TV surf 
ing that involves content currently being broadcast, and it 
may include multimedia and broadcast content at times other 
than being broadcast at the time the user is Surfing. For 
example, the user may Surf content that has been broadcast 
two hours previously (e.g. content that is stored and available) 
or two hours in the future (e.g. however, receive only a pro 
motional segment for the actual piece). This may be consid 
ered, at a high level, to be Surfing the past and the future. 
0067. To map and navigate future and past broadcasts, an 
additional dimension of relatedness is added to the high 
dimensional space into which each channel is projected, cor 
responding to time. When mapped into a lower dimension, 
the time dimension then contributes to the map, and a user 
will discover that in certain regions of the map, local "sched 
ules' of a channel will appears along certain arbitrary map 
ping-specific axes. 
0068 FIG.9 is a presentation in a cluster arrangement 900 
of a multimedia guide or channel guide using a Subset of the 
multi-dimensional data table 100 from FIG. 1. In this user 
interface example, the current channel is shown in the center 
950. Each of the circular shape 960 through996 represents 
informational descriptors i.e. columns of multi-dimensional 
data table 100. A user can navigate from circular shape to 
circular shape 950 to 960 through 996 to view multimedia 
content with a given informational descriptor. The size of the 
circular shape can represent additional information to the 
user. In one example larger circular shapes representing a 
larger collection of the multimedia content with this informa 
tional descriptor. Whereas, a smaller circular shape repre 
sents a smaller collection of multimedia content. 
0069. The present invention is adapted to be easily 
deployed with a touch screen or gesture based interface. For 
example, disclosed is channel Surfing on touchscreen com 
puter, with pinching and Zoom to activate n-dimension relat 
edness browsing using an embedding algorithm. With a touch 
screen, a user can navigate in 2D. In 3D, a user can fly through 
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SOURCES 102. Avatars may be used to represent the user. 
For example, an avatargesture, movement, flying, and walk 
ing may be used to traverse SOURCES 102. 
0070. When a user is making use of a smartphone that acts 
as a TV remote control, gestures may be made on the Smart 
phone screen to indicate up-down and “right-left' dimen 
sions. For example, a Swipe of the finger right and left may 
allow the remote to enter the non-traditional browsing dimen 
sions. Some elements of the navigation interface are ideally 
implemented with gesture capable devices. For example on a 
smartphone the user could navigate a traditional EPG (elec 
tronic program guide) or traditional navigation on an appli 
cation using single finger gestures. Then changing to two 
finger gestures of the same type could activate the multi 
dimensional navigations. For example, a user Swipes down to 
find a show on a channel (sorted alphabetically), then Swipes 
left to see what is playing at various times (time dimension, 
single finger gesture). The user sees a program his is inter 
ested in and then uses a two finger swipe to the left to show 
what other programs that are of a similar genre. Next, the user 
selects one of those shows and dies a two finger Swipe 
upwards to show other programs with similar actors. 
0071 Turning now to FIG. 10, shown is a flow chart of an 
operational phase of carrying out the present invention. The 
flow chart begins in step 1002 and immediately proceeds to 
access multi-dimensional data space in step 1004. The multi 
dimensional data space in one example is the multi-dimen 
sional data table 100 of FIG. 1, which can be stored locally on 
a user's device such as a computer or portable device or 
remotely on a telecommunications network Such as the Inter 
net. The multi-dimensional data includes nodes (i.e. the rows 
in FIG. 1) with informational descriptors (i.e. the columns in 
FIG. 1) about the multimedia content. 
0072. In step 1006, a subset of nodes is presented accord 
ing to one or more dimensional of relatedness with an order 
embedding algorithm. This presentation can be in many dif 
ferent arrangements including a multi-dimensional grid, a 
graphical tree structure, a hub and spoke arrangement, an 
elastic map, or a combination of these. The starting presen 
tation may be any of FIGS. 2-9. In step 1008 this starting 
presentation is presented to the user until input is received. 
Once user input is received in step 1008 the process continues 
to step 1010 in which a determination is made whether mul 
timedia content was selected or a dimension in the multi 
dimensional dimensional data space selected. In the case 
multimedia content is selected, and then the process contin 
ues to step 1014 where the content is presented and the pro 
cess end in step 1016. 
(0073. On the other hand, if the user input in step 1008 is 
not content selection in step 1010, the user input is to select 
dimensional information in the multi-dimensional data space 
and the presentation is updated and the process returns to step 
1006. 

0074 Aspects of the present invention have been dis 
cussed above with reference to flowchart illustrations and/or 
block diagrams of methods, apparatus (systems) and com 
puter program products according to various embodiments of 
the invention. It will be understood that each block of the 
flowchart illustrations and/or block diagrams, and combina 
tions of blocks in the flowchart illustrations and/or block 
diagrams, can be implemented by computer program instruc 
tions. These computer program instructions may be provided 
to a processor of a general purpose computer, special purpose 
computer, or other programmable data processing apparatus 
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to produce a machine, such that the instructions, which 
execute via the processor of the computer or other program 
mable data processing apparatus, create means for imple 
menting the functions/acts specified in the flowchart and/or 
block diagram block or blocks. 
0075. These computer program instructions may also be 
stored in a computer readable medium that can direct a com 
puter, other programmable data processing apparatus, or 
other devices to function in a particular manner, Such that the 
instructions stored in the computer readable medium produce 
an article of manufacture including instructions which imple 
ment the function/act specified in the flowchart and/or block 
diagram block or blocks. 
0076. The computer program instructions may also be 
loaded onto a computer, other programmable data processing 
apparatus, or other devices to cause a series of operational 
steps to be performed on the computer, other programmable 
apparatus or other devices to produce a computer imple 
mented process Such that the instructions which execute on 
the computer or other programmable apparatus provide pro 
cesses for implementing the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 
0077 FIG. 11 shows an operating environment 1100 
according to one embodiment of the present invention. As 
shown, one or more content servers 1102 are communica 
tively coupled to a delivery network 1104 such as, but not 
limited to, the Internet or any other telecommunications net 
work comprising wired and/or wireless technologies. The 
delivery network 1104 comprises various network elements/ 
nodes such as routers and Switches. One or more edge net 
work nodes/elements 1106 reside at the edge of the delivery 
network 1104. The edge network nodes 1106 transfer traffic 
from the delivery network 1104 to one or more edge net 
works, and vice versa. End network nodes 1108 and 1110 
(such as routers and Switches) are communicatively coupled 
to the edge network nodes 1106. The end network nodes 1108 
and 1110 are within end networks that interface directly with 
end user devices 1112, 1114, 1116, and 1118. Examples of 
end user devices are laptop computers, notebook computers, 
personal computers, tablet computing devices, wireless com 
munication devices, Personal Digital Assistants, gaming 
units, and the like. 
0078. In this exemplary embodiment, the content server 
1102 comprises media content Such as audio, video, and text 
that can be provided to end user devices. Media content can 
either be live or pre-stored. Live media content is generated in 
real-time by a content service provider and captured by the 
content server 1102. The content server 1102 provides the live 
media content to requesting end user devices. Examples of 
live media content are video and audio of sporting events, 
news events, and so on that are provided by various content 
service providers. Pre-stored media content is content that is 
not generated in real-time but instead has been previously 
generated/created and can be accessed at any point in time by 
end user devices. Examples of pre-stored media content are 
movie files, audio files, and so on. In this embodiment, the 
content server hosts the pre-stored media content and is con 
sidered the content service provider because the end user 
devices 1112-1118 request the content directly from the con 
tent server 1102. However, in another embodiment, other 
servers host the pre-stored media content and are considered 
the content service providers. The content service providers 
send their content to the end user devices 1112-1118 through 
the content server 1102. 
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(0079. The media content 1120 is provided to the end user 
devices 1112-1118 via one or more media streaming services 
“service' or “streaming service'), which provide one or 
more content streams to the end user devices 1112-1118. 
Streaming refers to the process of continuously transmitting 
data from a source device (e.g., the content server) to a target 
device (e.g., an end user device), with the target device pro 
cessing the data as it is received. For example, an end user 
device 1112 is able to view portions of a video file as they are 
received from the content server 1102 without having to first 
store the entire video file. Examples of streaming services are 
a real-time streaming service for providing a content stream 
comprising live audio/video to the end user devices, an audio 
streaming service for providing a content stream comprising 
pre-stored audio media content to the end user devices, and a 
movie streaming service for providing a content stream com 
prising pre-stored movie content to the end user devices. 
0080. An end user device 1112 sends a request to the 
content server 1102 for specific media content 1120, a spe 
cific service, or both. For example, an end user device 1112 
can send a request to the content server 1102 for a specific 
movie to be streamed to the device via a movie streaming 
service. As another example, the end user device 1112 can 
send a request for an audio streaming service, which streams 
various audio content items within the media content 1120 to 
the device. While examples are given with respect to media 
streaming services requested by end user devices, embodi 
ments of the present invention also apply to other types of data 
content requested by end user devices. 
I0081. In one example, the end user device 1112-1118 
communicatively coupled to a web application or cloud Ser 
vice running on the content server 1102. The web application 
or service acts as an aggregator of user-specific information, 
provided by other web applications, cloud services, websites 
(including music streaming, social networking, service-spe 
cific user configuration sites, etc.) each of which Supports 
aggregation interfaces (compliant with the site, or via stan 
dard public interfaces). The web application or service is 
maintained by a provider, who is responsible for designing 
and assigning algorithms for transforming specific user data 
extracted from these interfaces into a set of scalar measures 
along a proscribed dimension. Combined, these dimensions 
then create the multi-dimensional space into which 
SOURCES 102 are projected, and from which a lower-di 
mensional map for channel Surfing is constructed. The service 
performs this transformation, and through a standard inter 
face over the Internet, serves the map to the set top box. 
I0082 FIG. 12 shows a schematic of an example informa 
tion processing system 1202 for use in embodiments of the 
present invention. Information processing system 1202 is 
only one example of a suitable system and is not intended to 
limit the scope of use or functionality of embodiments of the 
present invention described above. The exemplary informa 
tion processing system 1202 is capable of implementing and/ 
or performing any of the functionality set forth above. 
I0083. The information processing system 1202 can be a 
networking node/element such as (but not limited to) the end 
user device 1112 through 1118, the content server 1102, and 
the edge network element 1106, a personal computer system, 
a server computer system, a thin client, a thick client, a 
hand-held or laptop device, a tablet computing device, a mul 
tiprocessor System, a microprocessor-based system, a set top 
box, a programmable consumer electronic, a network PC, a 
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minicomputer system, a mainframe computer system, a dis 
tributed cloud computing system, or the like. 
0084 As illustrated in FIG. 12, the information processing 
system 1202 is in the form of a general-purpose computing 
device. The components of the information processing sys 
tem 1202 can include, but are not limited to, one or more 
processors or processing units 1204, a system memory 1206, 
and a bus 1208 that couples various system components 
including the system memory 1206 to the processor 1204. 
I0085. The bus 1208 represents one or more of any of 
several types of bus structures, including a memory bus or 
memory controller, a peripheral bus, an accelerated graphics 
port, and a processor or local bus using any of a variety of bus 
architectures. By way of example, and not limitation, Such 
architectures include Industry Standard Architecture (ISA) 
bus, Micro Channel Architecture (MCA) bus, Enhanced ISA 
(EISA) bus, Video Electronics Standards Association 
(VESA) local bus, and Peripheral Component Interconnects 
(PCI) bus. 
I0086. The information processing system 1202 typically 
includes a variety of computer system readable media. Such 
media may be any available media that is accessible by the 
information processing system 1202, and it includes both 
Volatile and non-volatile media, removable and non-remov 
able media. 
0087. The system memory 1206, in one embodiment, 
comprises an order embedding algorithm and its components 
for relatedness detection, the content service provider infor 
mation 210, the service state information 212, and the rules 
base 214 and rules 216. These one or more components can 
also be implemented in hardware. The system memory 1206 
can include computer system readable media in the form of 
Volatile memory, Such as random access memory (RAM) 
1210 and/or cache memory 1212. The information processing 
system 1202 can further include other removable/non-remov 
able, Volatile/non-volatile computer system storage media. 
By way of example only, a storage system 1214 can be pro 
vided for reading from and writing to a non-removable or 
removable, non-volatile media Such as one or more Solid State 
disks and/or magnetic media (typically called a “hard drive”). 
A magnetic disk drive for reading from and writing to a 
removable, non-volatile magnetic disk (e.g., a "floppy disk’), 
and an optical disk drive for reading from or writing to a 
removable, non-volatile optical disk such as a CD-ROM, 
DVD-ROM or other optical media can be provided. In such 
instances, each can be connected to the bus 1208 by one or 
more data media interfaces. The memory 1206 can include at 
least one program product having a set of program modules 
that are configured to carry out the functions of an embodi 
ment of the present invention. 
0088 Program/utility 1216, having a set of program mod 
ules 1218, may be stored in memory 1206 by way of example, 
and not limitation, as well as an operating system, one or more 
application programs, other program modules, and program 
data. Each of the operating system, one or more application 
programs, other program modules, and program data or some 
combination thereof, may include an implementation of a 
networking environment. Program modules 1218 generally 
carry out the functions and/or methodologies of embodiments 
of the present invention. 
0089. The information processing system 1202 can also 
communicate with one or more external devices 1220 such as 
a keyboard, a pointing device, a display 1222, etc.; one or 
more devices that enable a user to interact with the informa 
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tion processing system 1202; and/or any devices (e.g., net 
work card, modem, etc.) that enable the information process 
ing system 1202 to communicate with one or more other 
computing devices. Such communication can occur via I/O 
interfaces 1224. Still yet, the information processing system 
1202 can communicate with one or more networks such as a 
local area network (LAN), a general wide area network 
(WAN), and/or a public network (e.g., the Internet) via net 
work adapter 1226. As depicted, the network adapter 1226 
communicates with the other components of information pro 
cessing system 1202 via the bus 1208. Other hardware and/or 
Software components can also be used in conjunction with the 
information processing system 1202. Examples include, but 
are not limited to: microcode, device drivers, redundant pro 
cessing units, external disk drive arrays, RAID systems, tape 
drives, and data archival storage systems. 
0090. As will be appreciated by one skilled in the art, 
aspects of the present invention may be embodied as a system, 
method, or computer program product. Accordingly, aspects 
of the present invention may take the form of an entirely 
hardware embodiment, an entirely software embodiment (in 
cluding firmware, resident software, micro-code, etc.) or an 
embodiment combining software and hardware aspects that 
may all generally be referred to herein as a “circuit,” “mod 
ule' or “system.” Furthermore, aspects of the present inven 
tion may take the form of a computer program product 
embodied in one or more computer readable medium(s) hav 
ing computer readable program code embodied thereon. 
0091 Any combination of one or more computer readable 
medium(s) may be utilized. The computer readable medium 
may be a computer readable signal medium or a computer 
readable storage medium. A computer readable storage 
medium may be, for example, but not limited to, an elec 
tronic, magnetic, optical, electromagnetic, infrared, or semi 
conductor System, apparatus, or device, or any suitable com 
bination of the foregoing. More specific examples (a non 
exhaustive list) of the computer readable storage medium 
would include the following: 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 or Flash memory), an optical fiber, a portable com 
pact disc read-only memory (CD-ROM), an optical storage 
device, a magnetic storage device, or any suitable combina 
tion of the foregoing. In the context of this document, a 
computer readable 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. 
0092. A computer readable signal medium may include a 
propagated data signal with computer readable program code 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electro-mag 
netic, optical, or any Suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. 
0093 Program code embodied on a computer readable 
medium may be transmitted using any appropriate medium, 
including but not limited to wireless, wireline, optical fiber 
cable, RF, etc., or any Suitable combination of the foregoing. 
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0094 Computer program code for carrying out operations 
for aspects of the present invention may be written in any 
combination of one or more programming languages, includ 
ing an object oriented programming language such as Java, 
Smalltalk, C++ or the like and conventional procedural pro 
gramming languages, such as the “C” programming language 
or similar programming languages. The program code may 
execute entirely on the user's computer, partly on the user's 
computer, as a stand-alone software package, partly on the 
user's computer and partly on a remote computer or entirely 
on the remote computer or server. In the latter scenario, the 
remote computer may be connected to the user's computer 
through any type of network, including a local area network 
(LAN) or a wide area network (WAN), or the connection may 
be made to an external computer (for example, through the 
Internet using an Internet Service Provider). 
0095. The description of the present invention has been 
presented for purposes of illustration and description, but is 
not intended to be exhaustive or limited to the invention in the 
form disclosed. Many modifications and variations will be 
apparent to those of ordinary skill in the art without departing 
from the scope and spirit of the invention. The embodiment 
was chosen and described in order to best explain the prin 
ciples of the invention and the practical application, and to 
enable others of ordinary skill in the art to understand the 
invention for various embodiments with various modifica 
tions as are Suited to the particular use contemplated. 

1. A method for presenting a listing of multimedia content, 
the method comprising: 

accessing a multi-dimensional data space with a plurality 
of nodes, each of the nodes containing a set of informa 
tional descriptors about multimedia content; 

receiving user input of at least one dimension of related 
ness for the set of informational descriptors; 

defining a subset of the plurality of nodes with the at least 
one dimension of relatedness using an order embedding 
algorithm and the user input; and 

based on receiving 
a single finger gesture, presenting the Subset of the plu 

rality of nodes in a two-dimensional grid with a first 
axis representing a multimedia source and a second 
axis representing time and , and 

at least a two finger gesture, presenting the Subset of the 
plurality of nodes in a multi-dimensional grid with at 
least three axes. 

2. The method of claim 1, wherein the accessing the multi 
dimensional data space with the plurality of nodes includes 
accessing multi-dimensional space from a provider of the 
multimedia content. 

3. The method of claim 2, wherein the accessing the multi 
dimensional data space with the plurality of nodes includes 
accessing multi-dimensional space from a social network. 
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4. The method of claim 2, wherein the informational 
descriptors includes each of a genre of the multimedia con 
tent, a title of the multimedia content, and a length of the 
multimedia content. 

5. The method of claim 4, wherein the informational 
descriptors includes one or more of close captioning content, 
reviews of the multimedia content, MPAA rating of the mul 
timedia content, directors of the multimedia content, writers 
of the multimedia content, actors in the multimedia content, 
title of multimedia content, and release date of the multimedia 
COntent. 

6. The method of claim 1, wherein the using the order 
embedding algorithm and the user input to define the subset of 
the plurality of nodes with the at least one dimension of 
relatedness further includes using an interest of a user. 

7. The method of claim 1, wherein the receiving user input 
includes receiving user input from at least of one of a mouse, 
a keyboard, a remote control, a touchscreen, Voice, and a user 
gesture. 

8. The method of claim 1, wherein the using the order 
embedding algorithm is an elastic map algorithm, a topo 
graphic ICA algorithm, and a Kohonen algorithm. 

9. The method of claim 1, wherein the using an order 
embedding algorithm is at least one of an elastic map algo 
rithm with an approximation energy (spring constant) set to 
relatedness of the nodes in the subset of the plurality ofnodes. 

10. The method of claim 1, wherein the presenting the 
Subset of the plurality of nodes includes presenting the nodes 
in a series of concentric rings with rings closer to a center 
having a higher degree of relatedness as compared with rings 
further from the center. 

11. The method of claim 1, wherein the presenting the 
Subset of the plurality of nodes includes presenting the nodes 
each node in a tree with a length of an edge between each pair 
of nodes representing relatedness, where a higher degree of 
relatedness is represented by shorter edges. 

12-20. (canceled) 
21. The method of claim 1, wherein the multimedia content 

includes broadcast content, website content, and Social media 
COntent. 

22. The method of claim 6, wherein the using the order 
embedding algorithm and the user input includes a settable 
value by the user to define at least one of an average value, a 
peak value, and a minimum value related to a number at least 
one of a number of current viewers or a social media feed. 

23. The method of claim 6, wherein the using the order 
embedding algorithm and the user input includes a selecting 
a demographic. 

24. The method of claim 1, wherein the based on receiving 
a single finger gesture and includes receiving at least two 
finger gesture includes receiving the single finger gesture and 
includes receiving the two finger gesture on a touch screen. 
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