2017/149447 AT 000 1000 O A0 00

<

W

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

8 September 2017 (08.09.2017)

WIPOIPCT

(10) International Publication Number

WO 2017/149447 Al

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
HO4N 21/00 (2011.01) HO4N 5/445 (2011.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
GO6F 17/30 (2006.01) GO6N 5/02 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HO04H 60/29 (2008.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,

) o KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,

(21) International Application Number: MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,

PCT/IB2017/051160 NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
(22) International Filing Date: RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
28 February 2017 (28.02.2017) TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, M, ZW.
(25) Filing Language: English
(84) Designated States (uniess otherwise indicated, for every

(26) Publication Language: English kind of regional protection available). ARIPO (BW, GH,

(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
201641006867 29 February 2016 (29.02.2016) IN T2, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

(72) Inventor; and DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

(71) Applicant : GURU, Abhinav [IN/IN]; 210, 4th Cross, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
18th Main Road, Koramangala 6th Block, Bangalore SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
560095 (IN). GW, KM, ML, MR, NE, SN, TD, TG).

(74) Agents: KALIA, Anita et al.; #213, Sobha Aquamarine, Published:

31

Sarjapur Outer Ring Road, Bellandur, Bangalore -
Karnataka 560103 (IN).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

with international search report (Art. 21(3))

(54) Title: A SYSTEM AND METHOD FOR PROVIDING REAL TIME MEDIA RECOMMENDATIONS BASED ON AUDIO-
VISUAL ANALYTICS

/ Real time Recommendation Engine (101) \

Visual Analytics
(101h)

Audio Analytics
(101a}

Recommendations

(104)

Search Kngine

(103) ‘

"

o

/

FIG 1

fl 06
o
%

P Recommendation
: (105) 1

(57) Abstract: The present invention provides a system (100) for generating real time media recommendations for a video feed in-
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TITLE OF THE INVENTION

A system and method for providing real time media recommendations

based on audio-visual analytics

[0001] DESCRIPTION OF THE INVENTION:
[0002] Technical field of the invention

[0003] The present invention relates to a system and method for providing real
time media recommendations and more specifically relates to a system for
providing real time media recommendations using audio-visual analytics
conducted at frame level optionally enhanced based on user profile/user viewing

history and/or other metrics.
[0004] Background of the invention

[0005] Today, most of the current video sharing systems such as YouTube® and
Vimeo® provide media recommendations based on the playback location of the
current video frame watched by the user. However, these video sharing systems
provide recommendations only after analyzing the entire video content. Further,
the recommendations provided by the current video sharing systems remain the

same throughout the video playback.

[0006] To overcome the above mentioned drawbacks, a system and method for
providing dynamic video segment recommendation based on the current playback
location of the video, as disclosed in the US patent document US20100199295A1
(referred herein as ‘295) was introduced. The term dynamic as disclosed in ‘295
means that the media recommendation changes as the scene changes. However,
the system as disclosed in ‘295 generates recommendations only after analyzing
the video content completely. Further, the recommendation generated is a one-
time process and may not necessarily be repeated for each and every user. Further,
the recommendations appear either as a advertisement in session or they appear as

a separate list of interactive options.
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[0007] Hence, the system as disclosed in ‘295 does not provide effective media

recommendations for the video content which has no prior recorded information.

[0008] Therefore, there exists a need of a system and method to provide real time
media recommendations for recorded as well as live video stream. Further, there
also exists a need to provide real time media recommendations that can be

inserted at frame level.
[0009] Summary of the invention:

[0010] The present invention relates to a system for providing real time media
recommendations to the user for a video at frame level that is being watched by a
user. For this purpose, the system of the present invention comprises a real time
recommendation engine to generate metadata based on the currently broadcasted
or streamed video content to the user. The real time recommendation engine uses
the generated metadata to identify media content that is relevant to the current
video frame watched by the user so as to provide real time dynamic media
recommendations to a video consumption device. Here, the system saves the

metadata generated in a data store for future references.

[0011] In accordance to one embodiment of the present invention, the real time
recommendation engine generates metadata based on the currently broadcasted or
streamed video content to the user, using an audio analytics module and a visual
analytics module. Further, the real time recommendation engine uses the
generated metadata to search for similar media content so as to provide real time

contextual media recommendations to the user.

[0012] In accordance to one embodiment of the present invention, the real time
recommendation engine checks whether the video feed is being previously
broadcasted before generating metadata, and then uses the saved metadata to
make recommendations for the previously broadcasted video feed. Further, the
recommendations may also appear as a part of the currently viewed audio/video

feed.
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[0013] In accordance to one embodiment of the present invention, the real time
recommendation engine provides real time contextual media recommendations
based on the user’s past viewing history, user preferences and/or metadata

generated using the audio analytics module and visual analytics module.

[0014] The method for providing real time media recommendations to the user or
a group of user for a video at frame level comprises the steps of receiving a video
feed indicating a currently broadcasted or streamed video content to the user or
the group of users and generating metadata based on the currently viewed video
frame by the user, using audio-visual analytics techniques. The method then uses
the generated metadata to identify relevant media that is similar to the current
video frame viewed by the user so as to provide real time dynamic media

recommendations to the user/group of users.

[0015] Thus, the system and method of the present invention overcomes the
drawback of the prior art by providing dynamic real time media recommendations
for both recorded as well as live video feed continuously for the user/group of
users. Further, the system may also provide recommendations as a part of the

currently viewed audio/video feed.
[0016] Brief description of the drawings:

[0017] The foregoing and other features of embodiments will become more
apparent from the following detailed description of embodiments when read in
conjunction with the accompanying drawings. In the drawings, like reference

numerals refer to like elements.

[0018] FIG 1 illustrates a system for providing real time media recommendations

to the user, in accordance to one or more embodiment of the present invention.

[0019] FIG 2 illustrates a method for providing real time media recommendations

to the user, in accordance to one or more embodiment of the present invention.
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[0020] Detailed description of the invention:

[0021] Reference will now be made in detail to the description of the present
subject matter, one or more examples of which are shown in figures. Each
example is provided to explain the subject matter and not a limitation. Various
changes and modifications obvious to one skilled in the art to which the invention
pertains are deemed to be within the spirit, scope and contemplation of the

invention.

[0022] The present invention provides a system and method for generating real
time media recommendations for a video feed indicating a currently broadcasted
or streamed video content to the user. For this purpose, the system generates
metadata based on the currently viewed video frame using audio-visual analytics
techniques. The system uses the generated metadata to identify relevant media for
the current video frame viewed by the user and provides real time dynamic media

recommendations to the user/group of users.

[0023] FIG 1 illustrates a system for providing real time media recommendations
to the user, in accordance to one or more embodiment of the present invention.
The system (100) comprises a real time recommendation engine (101) to generate
metadata based on the currently broadcasted or streamed video content to the user,
using an audio analytics module (101a) and a visual analytics module (101b). The
real time recommendation engine (101) uses the generated metadata to identify
media content that is relevant to the current video frame watched by the user, and
then provides real time dynamic media recommendations (104) to a video

consumption device (106).

[0024] In accordance to one embodiment of the present invention, the video
consumption device (106) may either pull or poll real time media
recommendations for the current video frame watched by the user. Alternatively,
the recommendations might be embedded into the audio/video stream either at the

video consumption device (106) or in the broadcasted feed.

[0025] In accordance to one embodiment of the present invention, the real time

recommendation engine (101) uses the audio analytics module (101a) to generate

4
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metadata based upon the received audio stream for the current video frame
watched by the user. The audio analytics module (101a) is configured to separate
the audio stream from the received video feed and convert the received audio
stream into audio text data. The audio analytics module (101a) uses the converted
audio text data to identify metadata associated with the audio stream. The audio
analytics module (101a) further analyzes the audio text data to identify domains
associated with metadata. The system (100) then stores the identified audio
metadata along with their associated domain in a database say an analytics

database (102).

[0026] In accordance to one or more embodiment of the present invention
possible metadata could be names such as celebrity names, brand names,
landmarks, weather forecast, news, art, entertainment, real estates, technologies
etc. The audio analytics module (101a), upon identification of the metadata from
the audio text, looks for the possible domains that may be associated with the
identified metadata. For instance, if the metadata is a celebrity name, then the
audio analytics module (101a) further analyses the audio text for further finding
the domain name such as film, sports, music, dance industry associated with that
corresponding metadata celebrity name. The audio analytics module (101a) is also
capable of providing list of similar celebrity names in the same domain and stores

it in the analytics database (102).

[0027] In accordance to another embodiment of the present invention, the visual
analytics module (101b) of the real time recommendation engine (101) is
configured to recognize faces, landmarks and objects present in the current video
frame. This visual recognition process is accelerated using the identification of
possible matches of people, landmarks and objects based on the metadata obtained
from the audio analytics module (101a), by using face detection and object
detection techniques. For example, if the metadata identified from the audio
analytics module (101a) is a celebrity name such as ‘Sachin’ and the associated
domain is cricket, then the visual analytics module (101b) would narrow the set of
possible matches of the faces to the entities related to ‘Sachin’ thereby speeding

up the visual recognition process. Thus, the real time recommendation engine
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(101) provides real time recommendations using audio-visual analytics

techniques.

[0028] In accordance to one embodiment of the present invention, the real time
recommendation engine (101) searches for similar media content using the
metadata obtained from the audio analytics module (101a) and visual analytics
module (101b) for providing real time dynamic media recommendations (104)
with or without using a recommendation box (105) or embedding
recommendations as a part of the audio/video feed. Further, the recommendation
box (105) may provide a list of recommendations to the user in a collapsed form
and the list may be expanded by a simple action such as by a mouse click or touch
or voice command or remote key press etc over the recommendation box (105) or
in case of embedded recommendations the user or user group would view or hear

the recommendation as part of the viewing process.

[0029] In accordance to an alternate embodiment of the present invention, the
recommendations present in the recommendation list may be based on the
currently broadcasted or streamed video content to the user. Alternatively, the
recommendations may also be based on the content that has been
streamed/broadcasted overall. Thus, the real time recommendation engine (101) is
capable of providing recommendations based on the overall content or the current
video content streamed to the user/group of user. Further, the recommendations
provided using audio visual analytics techniques may be further personalized
based on the user profile, group profile, user past viewing history, group past

viewing history, user preferences and/or group preferences.

[0030] In accordance to another embodiment of the present invention, the real
time recommendation engine (101) also provides real time contextual based media
recommendations based on the user/group past viewing history, user/group
preferences and/or metadata generated using the audio analytics module (101a)
and visual analytics module (101b). The real time recommendation engine (101)
is also capable of providing real time contextual based media recommendations
for a predetermined time interval say, every one second and/or based on the

user/group settings for the frequency/granularity of recommendations.
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[0031] The system (100) may also use user identification system to provide more
specific personalized real time dynamic media recommendations to the user. For
this purpose, the system (100) may use one or more cameras, radio-frequency
identification (RFID) reader, fingerprint scanner, Deoxyribonucleic acid (DNA)
sequence based identifier, voice recognition system, retina based identification
system known in the art or future-developed for electronically
identifying/recognizing the user of the system (100). Thus, the system (100) upon
identifying the user/group, using the above user/group identification system
provides personalized media recommendations to the user based on the user

profile, user past viewing history and/or user preferences. .

[0032] In accordance to one embodiment of the present invention, the system
(100) is also capable of providing real time contextual media recommendations
for the currently broadcasted or streamed television content such as news, serials,
sports or movies. For instance, the system (100) may provide real time contextual
based media recommendations such as interactive media timeline, statistics, and
profiles for events such as a news story related to a terrorist attack, ongoing war,
murder mystery, election constituency, actor, sports/sportsman, presenter,

politicians, animals, birds, location etc.

[0033] In accordance to one embodiment of the present invention, the real time
user/group tailored recommendations may appear as a part of currently
broadcasted or streamed video content itself in either visual or audio form so that
the consumption of the recommendations is seamless for the user/group of users

as a part of natural viewing process.

[0034] The system (100) is also capable of providing real time medical health
recommendations to the user based on the currently broadcasted or streamed
medical health related video content to the user. Here, the possible medical health
recommendations may be related to medical health conditions, symptoms or

diagnosis related to the video feed currently viewed by the user.

[0035] In accordance to one embodiment of the present invention, the system

(100) is capable of providing real time medical health recommendations taking
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into consideration the currently broadcasted or streamed video content to the user,

user health history, geographic location, and/or socio-economic status of the user.

[0036] The system (100) of the present invention is also capable of providing real
time media recommendations tailored to education field by providing Its users
individualized education content specific to the aptitude of the student/learner and
relevant to the video frame/segment/topic that is being consumed so as to enhance
the rate of learning and enable more just in time learning for people of all age

groups and fields.

[0037] In accordance to one or more embodiment of the present invention, the
video consumption device (106) used herein includes a smart phone, a cellular
phone, a personal digital assistant (PDA), a personal computer, a set top box, a
streaming media player, a smart TV, a laptop or any similar computing or video

consumption device that can be used by the user.

[0038] In accordance to one embodiment of the present invention, the real time
recommendation engine (101) saves the metadata generated using the audio

analytics module (101a) and the visual analytics module (101b).

[0039] In accordance to one embodiment of the present invention, the real time
recommendation engine (101) checks whether the received video feed is being
previously broadcasted before generating metadata, using audio-visual analytics
techniques. Further, upon identifying that the video feed is being previously
broadcasted, the real time recommendation engine (101) uses the stored saved

metadata to make recommendations, if found optimal.

[0040] FIG 2 illustrates a method for providing real time media recommendations
to the user, in accordance to one or more embodiment of the present invention.
The method for providing real time dynamic media recommendations to the user
comprises the steps of receiving a video feed indicating a currently broadcasted or
streamed video content to the user/group of users at step 201. At step 202, the
method generates metadata based on the currently viewed video frame by the
user/group of users, using audio-visual analytics techniques. The method further

uses the generated metadata to identify video frames or relevant media that is

8
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and provides dynamic real time media recommendations based on the identified
relevant media that is similar to the current video frame watched by the

user/group of users at step 204.

[0041] In accordance to one or more embodiment of the present invention, the
method may continuously push recommendations to the video consumption
device (106) commonly used today such as a television, laptop, streaming device,
or a mobile phone. Alternatively, the video consumption device (106) may pull or
poll real time media recommendations for the current video frame watched by the
user/group of users. Further, the recommendations may be alternatively embedded
into the audio/video stream during transmission/streaming of video or
dynamically inserted real time into the stream at the video consumption device
(106) so that the recommendations are part of the video and its consumption

would be seamless for the user/group of users.

[0042] Thus, the present invention overcomes the drawbacks of the prior art by
providing a system (100) and method and for generating real time media
recommendations for a video at frame level that is being watched by the user. The
system (100) of the present invention is capable of providing real time media

recommendations for both recorded as well as live video feed continuously.

[0043] While at least one exemplary embodiment has been presented in the
foregoing detailed description, it should be appreciated that a vast number of
variations exist. It should also be appreciated that the exemplary embodiment or
exemplary embodiments are only examples, and are not intended to limit the

scope, applicability, or configuration in any way.
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[0046] Claims

[0047] I Claim,

1.

A system (100) for providing real time media recommendations based on

audio-visual analytics, the system (100) comprising:

a) a real time recommendation engine (101) to generate metadata based
on currently broadcasted or streamed video content to the user using an
audio analytics module (101a) and a visual analytics module (101b);
and

b) a video consumption device (106), wherein the real time
recommendation engine (101) uses the generated metadata to identify
media content that is relevant to the current video frame watched by
the user, and then provides real time dynamic media recommendations

(104) on the video consumption device (106).

The system (100) as claimed in claim 1, wherein the real time
recommendation engine (101) is a part of a video consumption device

(106) or remotely linked to the video consumption device (106).

The system (100) as claimed in claim 1, wherein the real time
recommendation engine (101) uses the audio analytics module (101a) to
generate metadata based upon the received audio stream for the current

video frame watched by the user/group of users.

The system (100) as claimed in claim 3, wherein the audio analytics

module (101a) is configured to:

a) separate the audio stream from the received video feed;

b) convert the received audio stream into audio text data;

c) identify metadata associated with the converted audio text data;

d) analyze the audio text data to identify domains associated with
metadata;

e) identify domains associated with metadata; and

f) store the identified audio metadata along with the associated domain in

an analytics database (102).

10
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10.

11.

The system (100) as claimed in claim 1, wherein the visual analytics
module (101b) is configured to recognize faces, landmarks and objects

present in the current video frame.

The system (100) as claimed in claim 5, wherein the visual recognition
process is accelerated by identifying possible matches of people,
landmarks and objects based on the metadata obtained from the audio

analytics module (101a).

The system (100) as claimed in claim 1, wherein the real time

recommendation engine (101) is configured to:

a) search for similar media content using the metadata obtained from the
audio analytics module (101a) and visual analytics module (101b); and

b) provide real time contextual media recommendations.

The system (100) as claimed in claim 7, wherein the real time
recommendation engine (101) provides real time contextual based media
recommendations based on the user/group past viewing history, user
/group preferences and/or metadata generated using the audio analytics

module (101a) and visual analytics module (101b).

The system (100) as claimed in claim 1, wherein the real time
recommendation engine (101) provides recommendations based on the

content that has been streamed/broadcasted overall.

The system (100) as claimed in claim 1, wherein the real time
recommendation engine (101) is also capable of providing real time

contextual media recommendations.

The system (100) as claimed in claim 1, wherein the real time
recommendation engine (101) saves the metadata generated using the

audio analytics module (101a) and visual analytics module (101b).

11
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12.

13.

14.

15.

16.

17.

18.

The system (100) as claimed in claim 11, wherein the real time
recommendation engine (101) checks whether the video feed is being

previously broadcasted before generating metadata.

The system (100) as claimed in claim 12, wherein the system (100) uses
the stored saved metadata to make recommendations for the previously

broadcasted video feed.

The system (100) as claimed in claim 1, wherein the system (100) uses an
user identification system to identify the user/group so as to provide
personalized media recommendations to the user/group based on the
user/group profile, user/group past viewing history and/or user/group

preferences.

The system (100) as claimed in claim 1, wherein the system (100)
provides real time contextual based media recommendations for the
currently broadcasted or streamed television/educational content to the

user.

The system (100) as claimed in claim 1, wherein the real time dynamic
media recommendations also appears as a part of the currently broadcasted

or streamed video content.

The system (100) as claimed in claim 1, wherein the system (100)
provides real time medical health recommendations to the user based on
the current broadcasted or streamed medical health related video content to

the user.

The system (100) as claimed in claim 17, wherein the system (100)
provides real time medical health recommendations taking into
consideration the currently broadcasted or streamed video content to the
user, user health history, geographic location, and/or socio-economic

status of the user.

12
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19. A method for providing real time media recommendations to the
user/group of users comprises the steps of:

a) receiving a video feed indicating a currently broadcasted or

streamed video content to the user/group of users;
5 b) generating metadata based on the currently streamed video frame
by the user/group of users, using audio-visual analytics techniques;
c) identifying related media that is similar to the current video frame
viewed by the user/group of users using the generated metadata;

and

10 d) providing dynamic real time media recommendations based on the
identified relevant media for the current video frame watched by
the user/group of users, user/group profile, user/group past viewing

history and/or user/group preferences.
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