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Content recommendation device with user feedback

Description

The present invention is related to a content recommendation
device and a method-for content recommendation, in particular

to an dinformation and entertainment product for dynamic

content delivery.

Networks have become wubiquitous these days. Telephone
networks, computer networks, cellular networks are part of
life. These networks, once separate entities, commingle to

form means for the transport of data to any connected device.

The networks enable people access to data, data that informs
and entertains. The problem for people is to find information
and entertainment items that suit their information needs,

their entertainment wants and their personal tastes.

In the domain area, so called recommendation systems are
described to provide people with suggestions of information

items that may get their appreciation.

These systems produce forecasts of information items a user

may prefer based on
» User preferences (content based filtering)
= comparison  of rated sample by individual  user
(correlation)
» Community recommendations (collaborative filtering)

The output of these systems is a list of items recommended to

the user.

The systems known so far enable to generate a list of

recommendations. However users need to provide either their
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preferences, make a rating of a sample or must rely on
recommendations by other users. In case the recommendation is
based on a rating (or partially based on a rating) a user
must explicitly rate an individual item on a scale of
possible values. However, such a rating which relies on the
relative judgment of at least one user in respect to several
items is troublesome for the user, since the input of the
judgment 1s complicated due to the offering of several
possibilities and the judgment itself is difficult, since

all items have to be considered to give a proper evaluation.

Therefore, it is the object underlying the present invention
to provide an improved content recommendation system, i.e.

device and method.

This object is solved by a content recommendation device as
defined in independent claim 1 and a method for content
recommendation as defined in independent claim 18. The
respective following subclaims define respective preferred
embodiments thereof. Claim 35 defines a computer program
product according to the present invention and claim 36

defines a computer readable storage medium according to the

present invention.

The content recommendation device, comprising a selection
engine that selects content items from a content item pool
and generates a selection 1list comprising the selected
content items, wherein said selection engine selects the
content items from a content item pool according to a user
profile, and/or means to receive a selection list selected
from a content item pool according to a user profile, and a
user profiling engine that generates a user profile based on
a user feedback to at least a part of at least one previously
generated selection, according to the present invention

considers explicit and implicit feedback as said wuser

feedback.

Correspondingly, the method for content recommendation,
comprising the steps selecting content items from a content

item pool according to a user profile and generating a

2
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selection list comprising the selected content items, and/or
receiving a selection list selected from a content item pool
according to a user profile, and generating a user profile
based on a user feedback to at least a part of at least one
previously generated selection, according to the present
invention considers explicit and implicit feedback as said

user feedback.

Therewith, the recommendation system according to the present
invention is strongly enhanced in respect to the existing
systems, since the consideration of explicit and implicit
feedback as said user feedback, i.e. implicit feedback that
relates to explicit feedback giver, enables to use very
simple explicit feedback actions, e.g. ‘like’ and ’'dislike’,
which might then be refined by the corresponding implicit
feedback.

According to the present invention, said user feedback is a
function of a representation of the explicit feedback

weighted with a representation of the implicit feedback.

According to the present invention, said explicit feedback
preferably comprises an indication whether a user likes or
dislikes a particular content item. In this case measures are
provided to easily detect the user’s preferences in respect
to a particular content item, e.g. a two-button touch screen.
This particular simple form of user feedback encourages a
user to actually give some feedback. Such a simple user
feedback provides sufficient information and at the same time
does not lead to an overweighting of the feedback to a group
of closely related content items, e.g. in the sense of their
distance, since the preéent invention implements a «re-

arrangement of the selection list.

According to the present invention, said implicit feedback is
preferably based on the level of reaction accompanying the
explicit feedback, further preferably on the intensity the

user 1s operating an input terminal of the content

recommendation device.

CTEP0 4 /006018
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According to the present invention, said implicit feedback
might comprise a pressure put on an explicit feedback control
and/or a reaction time of a user to operate an explicit

feedback control.

According to the present invention, also said selection list
is preferably based on item attributes that define every

content item in a standardized way.

According to the present invention, said selection list based
is additionally or alternatively preferably also based on
business rules that generate a commercially influenced

sequence of content items.

Said recommendation device according to the present invention
preferably additionally comprises an arrangement engine that
generates a content recommendation 1list by re-arranging at
least a part of content items of the selection list.

Correspondingly, said method for recommendation according to
the present invention additionally comprises the step of
generating a content recommendation list by re-arranging at

least a part of content items of the selection list.

Therewith, the recommendation system according to the present
invention is further strongly enhanced in respect to the
existing systems, since the selection list, which corresponds
to the final output of the recommendation systems according
to the prior art, is further processed according to the
present invention. Such a further processing allows an easier
adaptation of the final output recommendation result, i.e.
the recommendation list, in respect to various
considerations. With such an enabling of an arrangement of
the selected content items individual information needs and

entertainment wants can be satisfied.

According to the present invention, said content
recommendation list is preferably generated based on

arrangement rules that generate a dramaturgic sequence of
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content items. With such a re-arrangement of at least a part
of the selection 1list, which is the output as the
recommendation list, the problem of prior art recommendation
systems that several very similar content items are proposed
directly one after the other is overcome. This problem
results from the way the selection list is generated, e.g. by
calculating distances of content items to a user profile and
then outputting a list with a predetermined number of content
items in an increasing order beginning with the content item

that shows the smallest distance.

According to the present invention, said content
recommendation list is alternatively or additionally
preferably generated based on item attributes that define
every content item in a standardized way, in particular, said
arrangement rules might combine individual item attributes.
In this way the content of every arrangement rule might be
particularly clearly structured so that an easy way to input

and implement the arrangement rules is available.

According to the present invention, said content
recommendation list is further alternatively or additionally
preferably generated based on business rules that generate a
commercially influenced sequence of content items. These
business rules might relate to content item attributes as
well as to commercial interests of the producer of the
content items, i.e. might relate to static as well as dynamic

properties of the content items.

According to the present invention, said content
recommendation list is further alternatively or additionally

preferably based on a user profile.

Therewith, the present invention enables that not only the
selection of recommended content, but also the order thereof
is determined according to well known and acknowledged
mechanisms, such as item attributes and a user profile.
Additionally, also business rules might be considered for the
selection as well as the arrangement. The individual rules of

one type might differ for selection and arrangement. Further,

5
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the arrangement rules according to the present invention that
generate a dramaturgic sequence of the content items are
additionally available for the re-arrangement of at least a
part of the selection 1list for the generation of the

5 recommendation list.

In the content recommendation device according to the present
invention preferably said user profiling engine generates
said user profile based on a user feedback to at least one

10 previously output recommendation list.

Correspondingly, the method according to the present
invention preferably comprises the step of generating a user
profile based on a user feedback to at least one previously

15 output recommendation list.

According to the present invention, preferably said user
feedback is used to Ggenerate an iteratively refined
recommendation list on basis of a reduced content item pool
20 that comprises the content items of the selection list, or a
new selection list. In this case on the one hand the user
profile gets constantly refined and on the other hand the
current situation of the user, e.g. his/her current mood, can
easily be considered for the recommendations given. For
25 example, with this feature a complete recommendation list
might be exchanged in case the user indicated to dislike the

first content item.

The computer program product according to the present
30 invention comprises computer program means adapted to perform
the method steps as set-out above when being executed on a

computer, digital signal processor or the like.

The computer readable storage means according to the present
35 invention stores thereon a computer program product according

to the present invention.

The content recommendation device according to the present
invention might be only wused for the creation of

40 recommendation lists, but it is preferred that the content
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recommendation device also delivers the content items to the
user. Further, it is preferred that the content
recommendation device according to the present invention is a
part of a network that delivers the content items or, as
shown in the independent claims 1 and 19, even the selection
list and the corresponding content items. The content
recommendation device according to the present invention
might then be regarded as an information and entertainment
product for dynamic, personalized and arranged content
delivery, i.e. a content output device, which does not only
propose content items to a user, but additionally to the
searching for the content items also performs a sorting
thereof, preferably based on user preferences and feedback to
actually produce an output stream that 1is arranged in a
dramaturgic way according to the users current needs and can
be easily be consumed from the wuser while having the
possibility to influence the future content items by
providing a particular simple feedback to the currently
delivered content items. The delivery medium for the content
items may be any network, i.e. wired or wireless. Further,
the content items may also be delivered to or displayed on
any device, which then «reproduces them based on the
recommendation list generated according to the present
invention. However, the content recommendation device
according to the present invention might also store the

content item pool within the device itself.

A particular preferred embodiment of the present invention in
which all of the above features are combined enables
recommendations of information and entertainment items to
individual users of a the system. The recommendations are
based on user preferences, user feedback, i.e. user feedback
from actual user and/or user feedback from other users of the
system, content item attributes, e.g. meta data, and other
content item information. Content items, in the following

also just referred to as items, might be information and

entertainment items.

The sequencé of decisions made by the system according to

this preferred embodiment of the invention forms a causal

7
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feedback loop comprising: Recommendation - Feedback - User
Profile — Selection - Arrangement - Recommendation.

Ttems recommended to a user in this way are first selected

5 among all available items. Second, the items are arranged.

The selection of the items is based on user feedback, meta
data and other information. Other information may be business
rules to influence item selection and other rules.

10
Arrangement of the items stands for arranging the selected
items in a dramaturgic way. For arrangement of items,
arrangement rules are defined. The arrangement rules are

influenced by meta information and other information such as

15 Dbusiness rules.

After selection and arrangement a recommendation is presented

to the user. Recommendations are personalized.

20 The user feedback within the recommendation procedure of this
preferred embodiment is achieved by implicit and explicit
feedback. Explicit feedback is gathered by collecting rating
information on an item based on two values, e.g. 1 and -1. A
feedback of value 1 expresses appreciation of the information

25 and entertainment item by the user, i.e. ‘like’. A value of -
1 does stand for rejection of the content item by the user,
i.e. ‘dislike’. Implicit feedback is gathered by the level of

reaction accompanying the explicit feedback.

30 The reaction is a measure for the intensity the user is
operating the dinput device or terminal. For example, the
pressure put on an explicit feedback control or the reaction

time of a user to operate the explicit feedback control.

35 For a better understanding of the invention and to further
elucidate the invention, its features, objects and
advantages, the above outlined preferred embodiment is
described in detail by way of example while making reference
to the accompanying drawing, wherein:

40
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Fig. 1

Fig. 2
Fig. 3
Fig. 4
Fig. 5
Fig. 6
Fig. 7
Fig. 8
Fig. 9

shows a block diagram of the preferred embodiment of
the present invention showing the individual
components for item recommendation and factors

influencing recommendation,

shows a flow chart giving an overview of the process
flow that describes selection and arrangement of
items including user feedback according to the

preferred embodiment of the present invention,

shows an exemplary feedback input terminal according

to the preferred embodiment of the present invention,

shows a correlation chart exemplary describing the
effect of an implicit feedback mechanism on feedback,
which consists of implicit and explicit feedback,
according to the preferred embodiment of the present

invention,

shows a general clustering scheme to build a basis
for the re-arrangement of the items within the
selection list to generate the recommendation list
according to the preferred embodiment of the present

invention,

shows an example that shows the structure of a basic
user profile, an item, and attribute values according

to the preferred embodiment of the present invention,

shows a generated recommendation list according to

the preferred embodiment of the present invention,

shows an example of an item and its related
attributes according to the preferred embodiment of

the present invention,

shows an example that shows the structure of an
exemplary user profile, item, and attribute values
according to the preferred embodiment of the present

invention,
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Fig. 10 shows an example of a priority 1list of item

attributes according to the preferred embodiment of

the present invention,

Fig. 11 shows an exemplary clustering to re-arrange the items
within the selection list to generate the
recommendation list according to the preferred

embodiment of the present invention, and

Fig. 12 shows a possible system architecture within which the
recommendation device/system according to the
preferred embodiment of the present invention is

installed.

The exemplary described preferred embodiment of the invention
is an information and entertainment device for dynamic,

personalized and arranged content delivery.

Content does refer to any information and entertainment item
in one media format or the combination of multiple media
formats. Media Formats may be audio, video, images, pictures
and text. One piece of content, e.g. one song, one news

article, one movie, etc. , is generally referred to as an

item.

The invention comprises multiple components that enable

dynamic, personalized delivery of items to a user of the

system.

Figure 1 is an overview of the system components of the
information and entertainment system according to the present
invention. Figure 1 shows the components of the system, and

the input to and output of the system.

The components of the system are a user profile engine 1, a

selection engine 2, and an arrangement engine 3.

10
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Inputs to the system components are items 4, item attributes
5, business rules 6, arrangement rules 7, other rules 8, a

selection 9, feedback 10, and a user profile 11.

Outputs of the system components are the selection 9, a

recommendation 12, and the user profile 11.

The system components and their inputs and outputs are linked

as follows:

The items 4 serve as a content item pool. They might be
located within the recommendation device according to the

present invention or accessible thereto, e.g. on an item

server.

The selection engine 2 can access the items 4 to produce the
selection 9, i.e. the selection list and/or the corresponding
content items. Also the selection engine 2 can be arranged
within the recommendation device according to the present
invention or outside thereof, as long as it is secured that
the selection 9 output by the selection engine 2 is
accessible by the arrangement engine 9 of the content
recommendation device according to the present invention. The
selection engine 2 generates the selection 9 by selecting a
predetermined number of the items 4 according to the item

attributes 5, the user profile 11, the business rules 6, and

the other rules 8.

The arrangement engine 3, which is arranged within the
recommendation device according to the present invention, can
access the selection 9 and generates the recommendation 12,
i.e. the recommendation list and/or the corresponding content
items. This generation 1is based on the arrangement rules 7,

the item attributes 5, the user profile 11, and the business

rules 6.

Based on the output recommendation 9 the user gives feedback
10 to the user profiling engine 1, which generates the user

profile 11 therefrom.

11
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While there are multiple outputs of system components, one
output is of most importance - the recommendations 12. The
recommendations 12 are arranged items presented to a user
based on the system’s assumptions that they suit the users
information needs entertainment wants and tastes, i.e. the
above referenced recommendation 1list. In the described
exemplary embodiment of the present invention the

recommendations 12 are personalized.

The recommendations 12 are presented to the user. The user
has the ability to interact with the system by giving
feedback 10 to the system. The feedback 10 given does

influence future item recommendations 12 and/or item

selections 9.

The effect is that the system components utilizing the input

learn to predict the user wants over time based on user

feedback.

Figure 2 describes the combination of outputs and feedback

over time.

In a first step S1 a user is presented with a recommendation
9, exemplary indicated as recommendation number n. The user
gives feedback 10 to the individual items of the
recommendation 9 in a following second step S2. This feedback
10 might be directed to all recommendation items of the
recommendation 9 or to just a part thereof, e.g. only to a
currently reproduced recommendation item. In a following
third step S$3 it is decided whether or not a new selection 9
should be generated based on the feedback 10. If a new
selection 9 should be generated, the process continues with a
fourth step S4 in which said task is performed. The selection
9 comprises items that may suit the users wants. In case it
is decided in the third step S3 that the current selection
should not be updated, this fourth step S4 gets skipped. To
improve the list presented to the user, in a following fifth
Step S5 (following after the fourth step S4 or, 1in case the
fourth step S4 is skipped, directly after the third step S3)

a new recommendation 12 is generated, i.e. a recommendation

12
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number n+l. The new recommendation 12 may be close to the
existing recommendation, i.e. the recommendation number n.
Based on the distance of recommendation n+l to recommendation
n, the system chooses whether or not to update the
recommendation 12 in a following sixth step S6. In case the
distance is below a certain threshold, the process returns to
the first step S1, otherwise the process continues with a
seventh step S7 in which recommendation n+1, which comprises
the new list of information and entertainment items, gets
presented to the user who can then continue the process with
the second step S2, i.e. giving his feedback 10 to the
recommendation number n+l so that a recommendation number n+2

.. can be generated.

The distance of recommendations 12 might be calculated based
on the distances of the item attributes 5 of the single

recommendation items within the recommendations 12.

The feedback 10 is essential for the ability of the system to
adapt to the users reactions. Feedback 10 to the system may

be given in two ways, namely as explicit feedback and as

implicit feedback.

Explicit feedback is a conscious reaction of the user to one
of the items within a recommendation 12. Implicit feedback is

an unconscious reaction of the user of the system.

Figure 3 shows a schematic representation of a system
dialogue. The user is presented with the ability to give
feedback to one item recommended, e.g. an item number i which
is currently reproduced. The shown feedback input terminal 13
displays the ditem 1 14, a first dinput button 15 for a
positive feedback 10, i.e. ‘like’, and a second input button
16 for a negative feedback 10, i.e. ‘dislike’. An enhanced
dialogue may be a preferred embodiment to give users the
ability to give feedback on a specific item attribute of the

item in the recommendation as well as feedback to the item in

general.

13
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By pressing one of the input buttons 15, 16 on the dialogue,
a user gives his appreciation or denial to the item
presented. In other words, the user gives feedback whether
he/she likes or dislikes the item number i in the

recommendation 12.

Feedback 10 according to this preferred embodiment of the
invention, however, comprises implicit and explicit feedback
10. Implicit feedback is feedback gathered about unconscious
behaviour of the user. Unconscious behaviour is any user
reaction that can be measured on a device that is capable of
displaying a system dialogue or on a device used to input the

user feedback 10 into the system.

An example for implicit feedback might be the time it takes
from the time the user is presented the recommended item,
e.g. a song starts playing, until a user takes action by an
explicit feedback, e.g. pressing ‘like’ or ‘dislike’. Another
example for implicit feedback might be the pressure a user
exaggerates on the input buttons 15, 16 in the system

dialogue 13.

A function F of the feedback is then a combination of
implicit and explicit feedback. Explicit feedback according
to the preferred embodiment of the invention is a one of two
discrete values (e.g.: 1/-1). Implicit Feedback is considered

as a weighting factor.
F= wi * Fe

Fe .. explicit feedback
Wi .. weighting factor

The weighting factor is dependent on the implicit feedback
given. Figure 4 represents one possible correlation between
implicit user feedback and weighting factor in which the
weighting factor Wi decreases in a non-linear manner over

time and/or pressure.

14
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Therewith, according to the present invention feedback is not
given based on rating of one item on a flexible scale such as
1-5 or 0-100, but just as one of two discrete Values, e.g.
+1/-1 (like/dislike), which explicit feedback is enhanced by
the implicit feedback relating to the explicit feedback
given. When a user is e.g. listening to songs a song, an

artist or an album may be rated in such a way.

The arrangement engine 3 according to the preferred
embodiment of the present invention i1s responsible for
arranging the information and entertainment items available

in the selection 9 in a dramaturgic way.

The arrangement engine 3 re-arranges the items of the
selection 9 and generates the recommendation 12. First, the
arrangement engine 3 generates a number of k clusters of
items. Second, arrangement rules 7 are applied to create a
sorted list of items that becomes the recommendation 12.
Third, business rules 6 may be applied to influence the

recommendation 12.

In the preferred embodiment of the invention, the basis for
the clustering are item attributes 5: The arrangement rules 7
are based on item attributes 5 and arrange the items in a
certain sequence. The business rules 6 are applied
afterwards. The business rules 7 are also based on item

attributes 5 as well.

Any individual item attribute 5 may be ‘selected to start with
the clustering process. A cluster is a number of items of the

selection with the same attribute values of the selected

individual attribute.

Figure 5 elucidates this clustering process in general. Based
on the selected item attribute 5 a number k of clusters 17,
18, 19 is generated, namely a first cluster 17 for the
attribute ‘value 1’, a second cluster 18 for the attribute
‘value 2’, .. and a k' cluster 19 for the attribute ‘value

k’ . The number k of clusters thus depends on the number of

15
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different attribute wvalues for the item attrlbute selected

for the clustering.

Within each cluster a following clustering in respect to
another individual item attribute is performed to generate a
predetermined number of first order sub-clusters 20, 21, 22,
namely for the first cluster 17 a first first order sub-
cluster 20, a second first order sub-cluster 21, and a third
first order sub-cluster 22. The number of first order sub-
clusters depends on the number of different item attribute
values of the other individual item attribute within the

respective cluster.

Within each first order sub-cluster a following clustering in
respect to a further individual item attribute is performed
to generate a predetermined number of second order sub-
clusters 23, 24, namely for the first first order sub-cluster
20 a first second order sub-cluster 23 and a second second
order sub-cluster 24. The predetermined number of second
order sub-clusters depends on the number of different item
attribute values of the further individual item attribute

within the respective first order sub-cluster.

Such a clustering is performed until finally all individual
item attributes are used and (o-1)™ order sub-clusters 25,
26 are generated for the o different individual item
attributes. The number of generated clusters or sub-clusters
always depends on the number of different item attribute
values of the respective individual item attribute within the
respective cluster higher order part of the selection, i.e.
for the clustering the whole selection and for the sub-

clustering the part of the selection that gets sub~clustered.

The arrangement rules 7 then define how many items of which
cluster, first order sub-cluster, second order sub-cluster,

are taken to generate the recommendation 12, e.g. first as
shown with a first arrow 27 a certain number of items of the
first first order sub-cluster 20, which then consist of a
certain number of items within the second second order sub-

cluster 24, as indicated by a second arrow 28.
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Figure 6 elucidates the structure of the user profile, the
items and the attribute values. Figure 6a) shows that the
user profile consists of items with associated feedback,
figure 6b) shows that each item consists of item attributes
with associated attribute value, and figure 6c) shows that
each attribute wvalue consists of a certain one of values l.n
(e.g. so as to generate a predetermined number n of clusters

or sub-clusters).

The arrangement engine 3 is afterwards commanded to arrange a
number of 1 items to become a recommendation 12 as. roughly

indicated above.

Arrangement rules 7 are applied. The arrangement rules 7 are

specific rules. All of them can be described in a generic

form.
Select x items of a specific cluster/sub-cluster.

A series of arrangement rules 7 are the basis for
arrangement. For example: The arrangement engine 3 is asked
to create a recommendation of 15 items. Then, a first
arrangement rule may define to select the number of 35 items
of cluster 1.1.1. A second rule may say to select 7 items of
cluster 2.1. A third rule may command to select 3 items of

cluster 4.

Business rules 6 may influence the way individual items are

picked from a single cluster.

The output of the arrangement engine 3 is the recommendation

12.

The recommendation 12 is a list of items offered to the user.
The recommendation 12 according to this preferred embodiment
of the invention has two sections. One section is visible to

the user of the information and entertainment device, the

other section is hidden.
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Further, two cases of recommendations have to Dbe
distinguished.

» The initial recommendation (recommendation n in Figure
2)

®  PFuture recommendations (recommendation n+l in Figure 2)

For the first recommendation, i.e. the initial
recommendation, the selection engine 9 1s responsible for
selecting the items of the total number of items available in
the item pool within the or accessible to the information and
entertainment product. The arrangement engine 3 does arrange
the items in a special order, e.g. according to an assumed
user profile of a general user or according to a special
group of users that is assumed to use the device according to
the invention, and is responsible for putting forward n+m
selected items, i.e. a first group 31 of items, as shown in
figure 7. Of the n+m items supposed suitable for the user,
only item 1 to item n, i.e. a second group 30 of items, is

visible on a terminal 29 to the user.

A user may give feedback 10 to item 1 to item n. When
feedback is given, the recommendation 12 may be modified as

elucidated above and in the following.

The feedback 10 influences future recommendations. The
feedback given however influences only the section not
visible to the user of the system. While the arrangement
engine 3 suggests n+m items in the initial recommendation, in
future recommendations the arrangement engine 3 suggests m

items in order to keep the number of recommendations

constant.

Once the user has consumed the information or entertainment
device to his satisfaction, the item consumed (one item of
item 1 to ditem n), the item 1is removed £from the
recommendation. The first item from the invisible section of

the recommendation becomes visible.
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In the following an example describes an audio case
comprising recommendation of information and entertainment

items of audio data, text data, still image data.

In the following the functionality of the arrangement engine
3 is exemplary explained. The example assumes that the
entertainment item is audio content, more specifically, the

entertainment item is a song.

The song is described with a number of item attributes 5,
e.g. as shown in figure 8 the first item attribute might be
‘genre’, the second item attribute might be ‘popularity’, the
third item attribute might be ‘tempo’, the fourth item
attribute might be ‘release date’, the fifth item attribute
might be ‘dynamics’, the sixth item attribute might be
‘vocals’, the seventh item attribute might be ‘bars’, .., and

the nt® item attribute might be ‘artist’.

As shown in figure 1, the user profile 11 is an input to the
arrangement engine 3. A wuser profile 11 is gathered by
collecting user feedback 10 from the user. Figure 9 shows an
example user profile 1lla in this audio case. It is assumed
that in this case a user may give feedback to an individual
song in the recommendation to either the title of the song
(the user likes/dislikes the specific song title), the artist
(the user likes/dislikes the artist performing the song) or
album (the user likes/dislikes the audio compilation the song

is part of in a commercial distribution).

In connection with figures 3 and 4 the implicit and explicit
feedback mechanism is described. Figure 9 shows an example of

the storage of the feedback 10 within the user profile lla.
Any one of the feedback given - title, artist, album - may be
used for arrangement. In the following the feedback based on

‘Title’ is described for this audio case.

Figure 9 shows that the user profile stores the feedback
‘Title 0.7’ and ‘Artist 0.2’ for ‘Song A’, ‘Title -0.3" and
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‘Album ~0,1’ for ‘Song B’, ‘Title 0.8’ for ‘Song C’, and
‘Title -1’ for ‘Song D’.

Therefore, the user profile 1lla indicates that Song A and
Song C is appreciated by the user, whereas the user dislikes

songs B and D.

All songs are described by item attributes. In Figure 9 an
example for such a description of ‘Song A’ is given. ‘Song A’
is described by the item attributes ‘Genre’ with the value
‘Pop’, ‘Popularity’ with the value ‘Top 10’ standing for the
fact that the song was in the charts among the top 10,
‘Tempo’ with the value ‘slow’, ‘Release Date’ with the value
'03.02.1982’, ‘Dynamics’ with the wvalue ‘Driving’, ‘Vocals’
with the wvalue ‘Vocals’, ‘Bars’ with the value ‘4/4’, and
‘Artist’ with the wvalue ‘Name’. Of course, other item

attributes might additionally be used.

In this audio case another simplification is made. In this
described case only the attribute value ‘Genre’ is influenced

by the User Profile. Of course, also all other vales might be

influenced as well.

The input of the user profile lla to the arrangement engine 3
is therefore that the User that likes Song A with the item
attribute ‘Genre’ of value ‘Pop’ and likes Song C with the

item attribute “‘Genre’ of Value ‘Pop’.

Figure 10 exemplary lists the item attributes 5 which might
influence the arrangement. The priority for the arrangement
is from top to bottom, i.e. genre 32 is the most important
factor for influencing song selection, followed by popularity
33, others, the release date 34, and again others in the

described example.

Based on the item attributes 5 and the user profile lla the

clusters and subclusters generally described in connection

with figure 5 are created.
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Figure 11 describes the clusters and subclusters in this

example.

According to figure 10, first a cluster of items according to
the attribute ‘Genre’ 1is created. There are as many clusters
created as item attributes values according to figure 9 are
available, which shows that for the item attribute ‘Genre’
the values ‘Pop’, ‘Rock’, ‘Jazz’, ‘Classics’ and others are
available. In this example, each cluster is further divided
into separate entities by the item attribute ‘Popularity’
according to Figure 10, which might have the values ‘Top 10’
, ‘Top 40’, and ‘Other’. Furthermore a third item attribute
‘Release Date’ that might have the values ‘90s’ and ‘80s’ is
used to create the second order subclusters, e.g. Pop Songs

that have been in the Top 10 in the 90s and 80s.

Once, the arrangement engine 3 has completed the clustering,
the arrangement rules 7 are applied. The arrangement rules 7
in this example are: First select 3 songs from the users most
popular genre (pop) that have been in the Charts (Top 10) in
the 90s, as indicated by Al in figure 11. Second, select 4
songs from a genre close to the users most popular genre that
have been in the charts (Top 40), as dindicated by A2 in
figure 11. Third, if the user likes the songs recommended in
the previous step, then select one song from the 80s in the
cluster rock that has been in the charts (Top 40), as
indicated by A3 in figure 11. If the user does not like the
songs presented, then select a song from the cluster Pop, as

indicated by A4 in figure 11.

In this way, the recommendation list is generated with 8
songs as a feedback loop comprising Recommendation - Feedback

- User Profile - Selection - Arrangement - Recommendation.

Figure 12 shows a possible system architecture within which
the recommendation device/system according to the preferred
embodiment of the present invention is installed. The
recommendation device 35 might be a mobile phone, a PDA, a PC
or another suited device. The recommendation device 35

communicates via a network 36, which might be a cellular
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network, the internet or another suited network, with a
server side 37, which might comprise networked server
computers. Depending on the implementation, the server side
37 might serve as content item pool 4 or even deliver the

selections 9.

Therewith, it can be generally summarized that the invention
relates to a content recommendation device, comprising a
selection engine 2 that selects content items from a content
item pool 4 and generates a selection list 9 comprising the
selected content items, wherein said selection engine selects
the content items from a content item pool according to a
user profile, and/or means to receive a selection list
selected from a content ditem pool according to a user
profile, and a user profiling engine that generates a user
profile based on a user feedback to at least a part of at
least one previously generated selection. According to the
invention said user feedback comprises explicit and implicit
feedback so that a very simple explicit feedback, which gets

refined by the corresponding implicit feedback, is possible.
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Claims

1. Content recommendation device, comprising
a selection engine (2) that selects content items from
5 a content item pool (4) and generates a selection list (9)
comprising the selected content items, wherein said selection
engine selects the content items from a content item pool
according to a user profile, and/or
means to receive a selection 1list selected from a
10 content item pool according to a user profile, and
a user profiling engine that generates a user profile
based on a user feedback to at least a part of at least one
previously generated selection,

characterized in that

15 said wuser feedback comprises explicit and implicit
feedback.
2. Content recommendation device according to claim 1,

characterized in that said user feedback (10) is a function
20 of a representation of the explicit feedback weighted with a

representation of the implicit feedback.

3. Content recommendation device according to claim 1 or
2, characterized in that said explicit feedback comprises an

25 indication whether a user likes or dislikes a particular

content item.

4. Content recommendation device according to anyone of
claims 1 to 3, characterized in that said implicit feedback
30 is based on the level of reaction accompanying the explicit

feedback.

5. Content recommendation device according to claim 4,
characterized in that said implicit feedback is based on the
35 intensity the user is operating an input terminal of the

content recommendation device.
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6. Content recommendation device according to claim 4 or
5, characterized in that said implicit feedback comprises a

pressure put on an explicit feedback control.

7. Content recommendation device according to anyone of
claims 4 to 6, characterized in that said implicit feedback
comprises a reaction time of a user to operate an explicit

feedback control.

8. Content recommendation device according to anyone of
the preceding claims, characterized in that said selection
engine (2) generates said selection list (9) based on item
attributes (5) that define every content item in a

standardized way.

9. Content recommendation device according to anyone of
the preceding claims, characterized in that said selection
engine (2) generates said selection 1list (9) based on
business rules (7) that generate a commercially influenced

sequence of content items.

10. Content recommendation device according to anyone of
the preceding claims, characterized by

an arrangement engine (3) that generates a content
recommendation 1list (12) by re-arranging at least a part of

content items of the selection list (9).

11. Content recommendation device according to claim 10,
characterized in. that said arrangement engine (3) generates
said content recommendation list (12) based on arrangement

rules (7) that generate a dramaturgic sequence of content

items.

12. Content recommendation device according to claim 10 or
11, characterized in that said arrangement engine (3)
generates said content recommendation list (12) based on item

attributes (5) that define every content item in a

standardized way.
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13. Content recommendation device according to claim 11 and
12, characterized in that said arrangement rules (7) combine

individual item attributes (5).

14. Content recommendation device according to anyone of
the preceding claims 10 to 13, characterized in that said
arrangement engine (3) generates said content recommendation
list (12) based on Dbusiness rules (7) that generate a

commercially influenced sequence of content items.

15. Content recommendation device according to anyone of
the preceding claims 10 to 14, characterized in that said
arrangement engine (3) generates sald content recommendation

list (12) based on a user profile (11).

16. Content recommendation device according to anyone of
the preceding claims 10 to 15, characterized in that

said user profiling engine (1) generates a user profile
(11) based on a user feedback (10) to at least one previously

output recommendation list (12).

17. Content recommendation device according to anyone of
the preceding claims 10 to 16, characterized in that said
user feedback (10) is used to generate an iteratively refined
recommendation list (12) on basis of a reduced content item
pool that comprises the content items of the selection list

(9), or a new selection list (9).

18. Method for content recommendation, comprising the steps

selecting content items from a content item pool (4)
according to a user profile and generating a selection list
(9) comprising the selected content items, and/or

receiving a selection list selected from a content item
pool according to a user profile, and

generating a user profile based on a user feedback to
at least a part of at 1least one previously generated
selection,
characterized in that

said user feedback comprises explicit and implicit

feedback.
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19. Method according to claim 18, characterized in that
said user feedback (10) is a function of a representation of
the explicit feedback weighted with a representation of the

implicit feedback.

20. Method according to claim 18 or 19, characterized in
that said explicit feedback comprises an indication whether a

user likes or dislikes a particular content item.

21. Method according to anyone of claims 18 to 20,
characterized in that said implicit feedback is based on the

level of reaction accompanying the explicit feedback.

22. Method according to claim 21, characterized in that
said implicit feedback is based on the intensity the user is

operating an input terminal of the content recommendation

device.

23. Method according to claim 21 or 22, characterized in
that said implicit feedback comprises a pressure put on an

explicit feedback control.

24. Method according to anyone of «claims 21 to 24,
characterized in that said implicit feedback comprises a

reaction time of a user to operate an explicit feedback

control.

25. Method according to anyone of the preceding claims 18
to 24, characterized by generating said selection list (9)
based on item attributes (5) that define every content item

in a standardized way.

26. Method according to anyone of the preceding claims 18
to 25, characterized by generating said selection list (9)
based on business rules (7) that generate a commercially

influenced sequence of content items.

27. Method according to anyone of the preceding claims 18

to 26, characterized by
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generating a content recommendation list (12) by re-

arranging at least a part of content items of the selection

list (9).

28. Method according to claim 27, characterized by
generating said content recommendation list (12) based on
arrangement rules (7) that generate a dramaturgic sequence of

content items.

29. Method according to claim 27 or 28, characterized by
generating said content recommendation 1list (12) based on
item attributes (5) that define every content item in a

standardized way.

30. Method according to claim 28 and 29, characterized by
combining individual item attributes (5) with said

arrangement rules (7).

31. Method according to anyone of the preceding claims 27
to 30, characterized by generating said content
recommendation list (12) based on business rules (7) that

generate a commercially influenced sequence of content items.

32. Method according to anyone of the preceding claims 27
to 31, characterized by generating said content

recommendation list (12) based on a user profile (11).

33. Method according to anyone of the preceding claims 27
to 32, characterized by generating a user profile (11) based
on a user feedback (10) to at least one previously output

recommendation list (12).

34. Content recommendation device according to anyone of
the preceding claims 27 to 33, characterized in that said
user feedback (10) is used to generate an iteratively refined
recommendation list (12) on basis of a reduced content item
pool that comprises the content items of the selection list

(9), or a new selection list (9).
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35. Computer program product, comprising computer program
means adapted to perform the method steps as defined in
anyone of claims 18 to 34 when being executed on a computer,

digital signal processor or the like.

36. Computer readable storage means, storing thereon a

computer program product according to claim 35.
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