22 February 2005 1 Reproducing apparatus providing a colored slider bar The invention relates to an
apparatus for reproducing an ordered information unit. Said apparatus having presentation generator
means for generating a length display of the information unit on a display unit, 2aiédengity dXday
being divided in consecutive portions, a portion corredponds to a position in the information unit, the
apparatus further 5 comprises user operable input means for receiving commands for moving a
marker along the consecutive portions, means for determining the portion at which the marker is

located, anrbprgaomicappabtas prueduniiarsibibe dhitirbation unit at the position indicated by the
determined portion. 10 An apparatus defined above is known from "Video and Image processing in

multimedia systems", Borko Furht, Kluwer Academic publisher, 1995. A video player is described
having a scroll bar. The length of the scroll bar represents the duration of the video program. A slider
in the scroll bar displays the position of the actually displayed image in the video program. By moving
the slider in the scroll bar a user can quickly jump to any position 15 in the video program. The same
principle is used in computeinpeagumel dorsdisptegparsideforaépsodueingdianticdsediinéostideioahows the

temporal or the relative position in the clip, track or ram. A vanced et to boxe ed with
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determined portion.

10 An apparatus defined above is known from “Video and Image processing in
multimedia systems”, Borko Furht, Kluwer Academic publisher, 1995. A video player is
described having a scroll bar. The length of the scroll bar represents the duration of the video
program. A slider in the scroll bar displays the position of the actually displayed image in the
video program. By moving the slider in the scroll bar a user can quickly jump to any position

15 inthe video program. The same principle is used in computer programs for displaying video
clips or audio tracks. The slider shows the temporal or the relative position in the clip, track
or program.

Advanced set-top boxes equipped with hard-disks, optical disk recorders and
hand-held devices with large storage capacity are appearing on the market, making people

20  eager to collect and create their own personal audio-video archives. But because from the
point of view of the end user, the usefulness of a multimedia database is measured by the
retrieval facilities it supports, proper tools for audio-video content navigation and search have
to be provided.

25 It is an object of the invention to provide an apparatus for reproducing an
ordered information unit having improved facility to find a specific location in said
information unit.

The apparatus in accordance with the invention is characterized in that a

portion of the length display has at least one visual parameter, said visual parameter



representing a parameter having a relationship with at least a part of the information unit
corresponding to said portion. The invention is based on the following recognition. Accessibility is a
key feature in consumer electronics products that involve data storage. Thus, UAEFabteeagtR0ss 5 as
important as the functionality of the device that manages the data. Sometimes users want to browse
the video without even having a specific goal in mind. Bﬁsid s the nor linear way of watching a
program, tf?&?ﬁﬁ%ﬁﬂ%&ﬁ@?@q O8I A GRRALR AN IMGR AlitAfst E)%Pgﬁ .e\%lf%ﬁaé@éfafg based on
hard disksdoaesihedadyadaideptrdbiney allow for immediately random access. Random access
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something the kind of background of the scene he is looking for, the sound intensity of the
scene, the length of the scene, the players playing in the scene, etc. All these characteristics

20  of parts of the program can, separately or combined, be used as a parameter. The background
color of the length display in accordance to the invention is determined from at least one of
these parameters. By giving the portions of the slider bar a visual parameter that corresponds
to at least one of these parameters, the user will find a specific location in a video program
more quickly. As a user normally roughly knows the position of the desired scene in time,

25  together with the visual parameter related to a characteristic of the video scene, he can find
said scene more precisely. In a preferred embodiment of the invention the visual parameter is
a color on a display unit. The color of a portion of the scroll bar could be the average color
of an image at the position in the video program corresponding to said portion. However,
there are other suitable methods to determine a color parameter from one or more video

30 images. In the given example of the football match, the average color will be green for the
portions related to the football match and will normally have another color for the portions
related to the interruptions. With the color information in the background of the scroll bar
the user is able to jump find easily the beginning of the parts of the football match. As

indicated before, the audio also comprises information for the user to enable him to find a



indicated before, the audio also comprises information for the user to enable him to find a 22 February
2005 3 position in de video program. The parts of the scroll bar, which correspond to positions in the

video program with a low audio level, could be colored green. The parts with a 12gFebudicy [28@3 could

be colored red. Other choices of colors or more colorsould be suitable as well. 5 In another
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Figure 4 shivwsgthstoesint désmatetiahg a color sllder, Figure 5 shows an embodiment of color browser

having two slider bars, In another embodiment of the apparatus, the apparatus is characterized in that
the apparatus further comprises means for receiving the at least one visual parameters of the

15  consecutive portions via a transmission medium. The visual parameter of the portions is now
determined externally and could be transmitted simultaneously with the broadcasting of the
information unit. However, the visual parameters could be obtained via, for example the
internet. In the last situation it might be possible to receive visual parameters of the portions
that could only determined off-line or even only by human beings, such as the type of scene

20  (action, dialog, activity of person, etc).

Embodiments of the invention will now be described in more detail, by way of
example, with reference to the drawings, in which
Figure 1 shows an embodiment of a scroll bar in accordance with the
25 invention,
Figure 2, shows an embodiment of an apparatus in accordance with the
invention,
Figure 3 shows a method to obtain a color slider from digital video,
Figure 4 shows the result of smoothing a color slider,
30 Figure 5 shows an embodiment of color browser having two slider bars,
Figure 6 shows an embodiment of an audio slider bar having the visual
indicators superimposed on the slider,
Figure 7 shows an embodiment of an slider bar which offer near limitless

freedom when shaping the slider bar in line with the features in the information signal,



Figure 6 shows an embodiment of an audio slider bar having the visual indicators superimposed on
the slider, Figure 7 shows an embodiment of an slider bar which offer near limitless freedom when
shaping the slider bar in line with the features in the information signal, 22 Febraaryep@sy20agure 8
shows a first embodiment of a dynamic visual slider bdr, and Figure 9, shows a second embodiment

of a dynamic slider bar. Figure 1 shows nem ment of a length dis The left side 20 of the 5
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display represents the brigineingshbivicaiséeomabmnetihdnuthgoiimanaogthicisplay comprises a slider
24. The slider represents the position of the information that will be read from the information unit. The

background of the length display is used to give further information about the content of the
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recording ahthiregar byl uetegviitiag hoavarage éolarwapiieditiensagarafenegardabthe TV program
15  corresponding to said vertical strip. Another suitable method to obtain the color is the
dominant color algorithm. The color information in the background allows the user for
example to see where a break in a recorded football match, since most of the images slider’s
background will be green because the dominant color of most images is green. During a
break the colors will change drastically. In a similar way, commercial breaks can be found in
20  arecorded movie.

Alternative content information that can be represented is, e.g. the audio level.
Marking the loudness with colors ranging (e.g.) from yellow to red. The red parts indicating
the loudest scenes. This method has been found very useful for finding the most interesting
parts of a football match, as the volume of the reporter is high during a goal or when a chance

25  is missed.

Figure 2 shows an embodiment of an arrangement in accordance with the
invention. The arrangement 2 could be in the form of video recorder or a set-top box for
receiving, recording and reproducing video programs. An output of the arrangement 4 is
coupled to a display unit, not shown, for outputting a signal to be displayed such as the video

30  program, on screen display information. However, the arrangement could also be in the form
of a combination of both the set-top box and display unit. The arrangement comprises means
for reading a video program from a storage medium, not shown. The storage medium could
be fixed, such as a Hard Disk, or removable, such as a disk such DVD or DVR. On the

storage medium at least one information unit is stored. The information unit can be any type



coupled to a display unit, not shown, for outputting a signal to be displayed such as the video 30
program, on screen display information. However, the arrangement could also be in the form of a
combination of both the set-top box and display unit. The arrangement compris@? Febanayf@d0éading a
video program from a storage medium, not shown. Thg storage medium could be fixed, such as a
Hard Disk, r removat)le such as disk such DVD or DVR. On the storage medr m at least gne
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content descriptors of the video and audio signals, e.g. the domlnant colors and the volume of
the sound-track, are coded using colors and displayed as vertical colored stripes in the
background of a slider allowing intuitive access and content-driven navigation through stored
video material.

20 However, it might be possible that a service provider supplies on request a
background to be used in the time length display. In this case the background could comprise
other information related to the part of the TV program, such as: persons playing, the kind of
action (walking, driving, swimming, etc), place of action (home, car, park, etc). The
background could be obtained by downloading from the Internet or a server from a service

25  provider. However, the background color of the strips could be part of the broadcast signal
carrying the TV program. If the background is transmitted simultaneously with the TV
program the apparatus does not necessarily need the analyzing unit.

The arrangement further comprises user operable input means 8 for receiving
commands for moving a slider 24 or marker along length display. The user operable input

30  means could be in the form of a remote control having the buttons move left and right.
However, any other suitable input device could be used to move the slider, such as mouse,
joystick. The arrangement comprises a unit 10 for determining the location of the slider in
the time length display. The location is used to obtain the corresponding position in the TV

program. Said position is supplied to the reading means to start the reproduction of the TV



carrying the TV program. If the background is transmitted simultaneously with the TV program the
apparatus does not necessarily need the analyzing unit. The arrangement further comprises user
operable input means 8 for receiving commands for moving a slider 24 or mark22 Bébngplgrafibcdisplay.
The user operable input 30 means could be in the forh of a remote control having the buttons move
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position is supplied to the reading means.to start he reproduction of the TV 22 Eebruary 2005 6
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of color combination can Y& af)p 10y 15 GEiAe a?e%)}ng atid ot e vided tdMERC'E? an emotional
level or at eotiiymadcVizleel frireshasapociaipkacollo tabdneadsed speeificaledmiptipradfthes to obtain
a color. For { %n‘ﬁfifﬁ‘%%oc“o g d%mr‘ens%ﬂfer%"é‘s’rv‘e)rf Aicire el owp 2loadinms ocnov%'ohBﬁ#SGd such
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15  Also rules of color combination can be applied to define a representation of the video content
at an emotional level or at a thematic level. The same principle could also be used on an
audio signal so as to obtain a color.
For the extraction of the dominant color of a picture well known algorithms
could be used such as:
20  « The weighted average of the most frequent colors;
* A clustering technique based on the generalized Lloyd algorithm (GLA);
* The average color.
For the purpose of the color browser, the average color has given the best
results and, compared to the other mentioned algorithms, it has lower computational costs.
25 When applied to the color slider, the dominant colors of successive video
frames can present slight differences that create an annoying noise effect. To help the user in
recognizing segments with a change in the content, the differences between successive very
similar colors can be smoothed until the slider is divided into well distinct colored regions.
Figure 4 shows that the smoothing filter used in the lower slider eliminates the noise and it
30 helps to distinguish between different program segments. To obtain this, it is possible to use
a coarse quantization of the color space so that the slider displays only a limited range of
colors. The main issue in applying this technique is the choice of the color space and of its
discretization. A linear quantization is easy to compute but can lead to unacceptable results if

the chosen color space lacks the property to be perceptually uniform.



For the purpose of the color browser, the average color has given the best results and, compared to
the other mentioned algorithms, it has lower computational costs. 25 When applied to the color slider,
the dominant colors of successive video frames can present slight differences tRatFaieateyap0@bnoying
noise effect. To help the user in recognizing segment3 with a change in the content, the differences
between successive ve similar colors can be smo ?{hed until the slider is d ded mtﬁaglji]dlstinct
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When this total distortion exceeds a threshold, than the region has to be split into two
different colored areas. This approach is equivalent to apply the generalized Lloyd algorithm
to the colors of the vertical stripes in the slider, with the additional constraint that the pixels
20 inthe clusters created by the GLA iterations have to belong to areas of adjacent stripes.
Some sliders obtained using the low cost algorithm of the average color
present a lack of brightness and tend to brown or grey hues. This is due to the fact that in a
simple average, all the colors are weighted evenly. If a more precise dominant color
computation is used the results may not be better. What a human perceives as dominant
25  colorin an image is influenced by embedded semantic information that can not be easily
modeled. However, to obtain a wider color range, a psychologically inspired model can be
applied to weight colors according to the human perception.
Even if one dominant color per video frame seems to provide relatively poor
information, experimental results demonstrate that it can be enough to create useful cues in
30  broadcast TV programs. Formal tests about the usability of the color browser compared to
other more traditional tools in video navigation and retrieval of specific segments are in
progress. Tests have given promising results. The dominant color slide-bar allows users to
see at a glance changes in the video content like, for example, breaks in football matches,

because most of the slider's background will be green and during a break it will change



20 in the clusters created by the GLA iterations have to belong to areas of adjacent stripes. Some
sliders obtained using the low cost algorithm of the average color present a lack of brightness and
tend to brown or grey hues. This is due to the fact that in a simple average, all #2FebloesyaP@08eighted
evenly. If a more precise dominant color computation8s used the results may not be better. What a

human perceives as dominant 25 color in an image is influenced hy embedded semantic information
that carn OB Bhy VAT SISO A SR o SOn i BB SRR, Wl ec
model cansbmegiiiptdatépevtirighis hatpuh mecoftingHe dhadiesnaomeicepliaerugnhé gregiminant color
per video frame seeg};{ é? lSPgr\élc?)yide relatively poor information, experimental results demonstrate that it

can be enéﬂﬁ”"thﬁq [ﬁhcﬂHBﬁ’ﬁ 30 broadcast TV programs. Formal tests about the usability of
the color browser comp@teghgesatheiffaere patitsinaditoqrgraideanavigatiaizand fetiiedy .of specific

segments are in progress. Tests have given promising results. The dominant color slide-bar allows
eorado obpe Ul STHES BhaE (REE UraRg s R IR T D I R LB Ritlchos,
because nfolbtwttihe Btiadirgaakgre vapdm i deedpe ensauniod wiich ady aabtitewdb drangec 2 degbruary
2005 8 drastically. Most of the colors are green hues that correspond to nprmal game actiQqns. When
et PRt 008 M BB A R e L P B 1, AR PR TP uptod
by brownishcsiripesci@lhamnge isichditfereirepdysadfiyitiete pulgrams gaaretiviqurabzect effetdbkely. 5 The
color slider enables a user to recognize at a glance the beginning of the match because it follows the

headings i e report recorded in studio, which has another color in the slider bar. The color slider
enahlés also the user taUdentifyndind raed cledidecakskip copnogreial. Kdtke oa caomjuneydakbilgak is

docide to S BU A S SN 4 G B BB GOl CheA of 1
p cla or can jump directty to the begl Hbof%aﬁ%tl Gt QLEAGh of a
program. Giilrgoitedan mnemiabbedzialgidqtegmjisedrlaey stih_sumim faommn.ttjg syedtabilii.gommumwby_
e R B B B BB A et
titles of their 15 favoritel Seasaseamotivelytoatupen pedrettlye to gaeetiap aitesnvohttiectidesidfttte preceded
by commMECIiRSAIR 3hathey IARRIR, TR MRS SRR NTaS S RS RRRe By and
commercial breaks or other footage. Colors make a graphical interface more appealing and
sometimes users just look at a particular color out of curiosity.
From the point of view of the user interaction, it is important to associate to
the colors the absolute or relative time position within the total duration of the represented
20  program. Since the color slider embodies information about frames into its background, its
length is correlated to the duration of the video sequence. The number of frames associated to
each distinct color determines the granularity of the slider. Giving users a fixed time scale for
all the video segments, independently from their duration, has the advantage that people can
learn to recognize patterns of colors within different programs. Users associate a physical
25 length in the slider to a fixed amount of time and this helps in navigating through the video
content. For example, titles of different episodes of the same program usually have
predefined durations and if a fixed time scale is present, they will be associated to fixed
lengths in the sliders.
To obtain a fixed time scale it is possible to use two color sliders of fixed
30 lengths. Figure 5 shows an embodiment with two color sliders. The first color slider 52
represents the whole video content, and could have different time scales for video segments
of different durations. The second color slider 54 has preferably a fixed time scale for all the
video segments and represents a zoomed-in portion 56 of the first bar. Together, the two

sliders are called color browser. The user can interact with both sliders. By moving the



sometimes users just look at a particular color out of curiosity. From the point of view of the user
interaction, it is important to associate to the colors the absolute or relative time position within the
total duration of the represented 20 program. Since the color slider embodies ir2 frelatiany 2005t
frames into its background, its length is correlated to tBe duration of the video sequence. The number
of frames associ ed to %%58 istinct color determines, the ularll){B the slider. GIVI sers a
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with two cOl6rEIRFErS Fha%irst Ut sHb2 &5 represents the whole video content, and could have
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a user intefraee componen‘f {FAFRR% EJOrCesen %‘rq 01956 Qauit Fack as a whole. The slider on the
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buttons, the rendering process can be moved to the position in the track that corresponds to
the new relative position of the slider.
By adding visual parameters related to the audio features of subsequent parts
of the audio signal a more meaningful representation of the audio track on the slider can aid
20  the user in navigating the audio track and targeting specific parts of the audio track. A
prerequisite is that some information on segments constituting the track is available. This
information can be predetermined, user defined or generated on the spot, e.g. by audio feature
mapping such as beat detection, contour mapping, pattern matching. Predetermined
information can be delivered as part of an audio multiplex or in a separate data structure, e.g.
25  aseparate file. User defined or generated information can also be stored in the same manner
depending on whether the application allows it.
The form of the visual parameter added to the audio slider bar could be static
or dynamic.
A static visual parameter gives the slider bar a certain appearance that conveys
30 the meaning. A first example of a slider bar with a static visual parameter is given in figure
6. An abstract interpretation of the audio track, e.g. indicating intro, stanza and chorus,
superimposed on or integrated in the slider. In a second embodiment of a slider bar with a
static visual parameter the intensity variations of colors and/or shades of the segments of the

slider bar correspond to respective features (e.g. rhythm, integrated amplitude) in the audio.



The audio slider bar can be used for navigating the audio track. By placing the 15 slider in a certain
position on the slider bar, e.g. by dragging it or operating slider navigation buttons, the rendering
process can be moved to the position in the track that corresponds to the new gldebeyaosziadbof the
slider. By adding visual parameters related to the audi® features of subsequent parts of the audio

signal a more meaningful.representation of the audio track on the slider can aid 20 the user in

evigating T TSR AR B IFE SRR DG G dhc R H10E B B RS einat some

informatioagiicsegmenimpgleristifiviendrifg)tiiack is available. This information can be predetermined,

user defined or generated, on the spot, e.g..by audio feature mapping such as beat detection, contour
Aty it 4

mapping, pattern match 8??—’}'@5@& YA ARG Hée @o‘sagoﬁé{f‘é’s ¥ audio multiplex
or in a sepiARidagasirictbste igibkda sepasatddiltideiser sisfiting dsvieneshteddrfesmatigaean also

be stored in the same manner depending on whether application allows it. The form gf the visual
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tro, stand L TSI Lo LH AR S I AL FHOHe ARk e RIS SENGIR of a
slider bar ‘ighbra 8st&liguvés®ishpasametiar thabotikmeiy ofauktig i ofiseibparantter dhaaieiallyhdn
segments of the slider bar correspond to respective features (e.g. rhythm, integrated amplitude) in the
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featur@s imtbeprangliof. snieaonpieisl g figheild Wiheted shagiasthaderh sy viboBltharameter the
meaning is conveyed by something that is made visible as sopn as.the slider or pointing device points
gl e R e e s e o
shapes thaiotepneserang itledu e dio destypes)and.cameotlyitobiognibdiosde ds dltadimtkgddunebpirtdne slider
bar aIreac% gigtg}a;é}sohaerzs the individual segments in the audio signal. An embodiment is given in
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figure 8. Figure oWs ‘another embodiment of using the visual parameter dynamically. In this
embodiment an area 92Gi) D& siidiens tize optise thtndboaubip dalckengl Isisdaddeging tOukddyphsed of an

icon e th?ossliéig%ebr\?rthg g@(ﬂglﬁa%isnoﬁ?s%%&n%&ae% ﬂfp%érsrllgl%l%otjhuar%p immediately to the
indexed points in an audio track. This segmentation in turn can be used to add meaning to an
audio slider. This could be done by combining the index with a database, which comprises
entries for the indexed segments and information related to the content of the segments. This
database could be stored in a data part of the CD-DA, p.e. subcodes or data track after CD-
20 DA content. However the database could also be supplied by a service providers via Internet
or other suitable data carrier.

An MPEG multiplex offers the option to incorporate a frame index. Each
entry in this index table could have additional information qualifying the audio from that
point onward. A sample implementation would be an extended access table. The same

25 qualified index could be stored alternatively in a separate file, a table of contents or a playlist.

An embodiment of an implementation of a qualified MPEG time access table could be



represents the segment, textual information could be used, p.e. intro, stanza, chorus etc. Also note
that many other audio features, e.g. tempo, pitch can be used as a basis to add meaning to the slider
bar. CD-DA offers the option to index audio tracks. This indexing could be used22 Fdbraeyn26056the
audio tracks. This index makes it possible to jump immEdiately to the indexed points in an audio track.
This segmentation in turn can be used to add meaning to an audio slider. This could be done by
combining the index with a database, which comprises entries for the indexed segments and
information related to thgye@mtent of the segments. This database could:bg@tored in a data part of the
CD-DA, p.e. subcodes %ﬁg\tﬁﬁrack.after CD 20&@ iontent. However tegrs %?tabase could also be
supplied by a service provife AL RS ASCESP-S er( uitable data carrief"Ah MPEG multiplex offers
the option to incorporatg a frame index. Each entry in this index table could have additional
information qualifying the audio"¢r that point onward. A sample implementation would be an
extended access table. The sa eB?BS&ﬁ%}:iE%aﬂf&né; could be stored altefmatively in a separate file, a
table of contents or a playlist. ADENhetisnerigeéransimeplamect@ton of 4 qualified MPEG time access
table could be 22 February 20055 10 15 20 11 Syntax#bytes CD2_lineay, time_access_table()2048 {
CD2_sector_header()32 CD2_a 8‘?82\'6 gram_stream_sectors4 Reservedl1?2 for (i=0; i<500; 1++) {
frame start pointer4 audio_qualifeer()i:@n<i6galelnentation of the parameter audio_qualifier() could be:

{

10 frame_start_pointer 4
audio_qualifier() 1

15  Animplementation of the parameter audio_qualifier() could be:

Syntax #bits
audio qualifier() 8
{
section_start 1
20 section_type 3
section shade 4
}

The parameters of the audio_qualifier parameter could be defined as follows:
25  section_start :indicates the beginning of a new section

value meaning

0 no change

I new section commences



Syntax#bits audio qualifier()8 { section startl section-type3 section shade4 The parameters of the
audio qualifier parameter could be defined as follows: 25 section start : indicates the beginning of a
new section value meaning 0 no change 1 new section commences 22 Februa®p Febfudry 2606on-type
- indicates the section type value meaning O reserved 2l intro 5 2 stanza 3 chorus 4 extro 5...7
reserved 10 section shade ;. indicates the section shade value meaning 0 none 1 100% white 2 90%
white, 10089500198 or&AiEHEs HDRISEUMMBRCK 10 10% white, 90% black 11 100% black 20
12...15 resgined The datgestingture describes above could be stored on a record carrier such as an
optical dis%together with the irgormation signal. The record carrier could be of a
reserve
I intro

stanza

2

3 chorus
4 extro
5

T reserved

10  section_shade : indicates the section shade

value meaning
0 none
I 100% white
2 90% white, 10% black
15
6 grey: 50% white, 50% black
10 10% white, 90% black
11 100% black
20 12..15 reserved

The data structure describes above could be stored on a record carrier such as
an optical disk together with the information signal. The record carrier could be of a
prerecorded type. The information signal and the data structure could be combined so as to

25  obtain a transmission signal. The transmission signal could be transmitted via any suitable
transmission medium, such as satellite connection, telephone line, cable connection.

Though the invention is described with reference to preferred embodiments
thereof, it is to be understood that these are non-limitative examples. Thus, various
modifications are conceivable to those skilled in the art, without departing from the scope of

30 the invention, as defined by the claims. As an example, the background of the length display
may be divided in an upper and a lower part. The upper part of a strip could represent the
dominant color of the images corresponding to said strip and the lower part of the strip could
represent the loudness of the sound corresponding to said strip. By combining the upper and

the lower part the user could be able to find parts of the program more precise. The portions



prerecorded type. The information signal and the data structure could be combined so as to 25 obtain
a transmission signal. The transmission signal could be transmitted via any suitable transmission
medium, such as satellite connection, telephone line, cable connection. ThougR2Helmvanyt2i05
described with reference to preferred embodiments thHESeof, it is to be understood that these are
non-limitative examples. Thus, various modifications are conceivable to those skilled in the art,
without dePhHhGAKATAHL SO s espiaaE m%%%ﬂf%’d%‘?iﬁ%ﬁﬁ%%o%?ﬁé%% h¥¥ale, the
bac:égrounqte}fﬂlmﬁiiﬁ%\@ﬁé!dﬁmwma}é}&?djuiﬁeﬁﬁm@mwﬁcﬁéd& tﬁ\pgrnegrtmﬂgﬁeﬁﬁ?@t eyt of afS:]rip
could represent the dominant.color of the imgges corresponding to said strip and the lower part of the
Stip coucIEGIRET Y L 67 SIS GhATE GHRLRE S 5 Sy YR R P LB B upper
and the lolveiiRaidehelugsthaoaitd heorbedartindtpagisotd tre firegsesmherarsbprectsethféshgldrtions 22
February 2005 13. of the background could h other forms as a strip, so could the portions together
give the. PR A BE LA ISR o PR DR e G Berthermore. the
attractivengsglehtineedisgipyiod wolbedevield HrawseitgoEd bivim poysddoyraentisidirg theorleminance
values that are below a certain threshold and.it raises them above the threshold 5 using a fixed or
inearinon s WS A Bl rRe 5 v e BB RLA SGERROb to the evel
of granulastyred. gFfoaadongistom pacatibpleyredni thagnslsthingfectonahtuilidtadtoreaberitd be
increased tp give a rqough,overview of the content stored. For a zoom into a part of the content, the
smoothingsfﬁj%{/omgheo%@ Hgt@f %reased to show more fine details. 10 Audio and visual descriptors
could e integrated into Andicahol \dsoalsisscperapmibioh integtdté itnccomirad IbreblomseanCadevel by
the volume level (or another audi criptar), e.g, a high yolume level results in a bright color region
and the otREP KA AGUTCP A0 U e BEEBrR e B PP e i n R &Ry e
volume ledssaziptonptugne heyleMohsaalese breriizim th ke gl doloe rethienregdatherothbe wiasdeyedlin a

predefined 45 HHBURLORION IR IR GA5 b asTre nibtmation s AXailaRles s fjamap glectronic
program guide, the color 13N e parame?grs%)t resh s,paescrlp[or)é, e cl) could Sda[oq'to the

specific genheme.lpvel pasporer gaeniajbtresisddieeddmireyidcoldidadispiegsrd hnagradefigeden colors
will bﬁhigﬁl{%%%% C&%Jhe generation of dominant colors could be improved by weighting the color
In the case that genre information is available, i.e. from an electronic program
guide, the color browser parameters (thresholds, descriptors, etc...) could adapt to the specific
genre, e.g. in a soccer game, because the dominant colors are green hues, non-green colors
will be highlighted.

20 The generation of dominant colors could be improved by weighting the color
information according to its position in the video frames. Because the centre of the frames
mainly attracts human observers, colors in the central area of each video frame could be
weighted more than colors in the peripheral areas.

The object of interest is most of the time moving in the foreground. The

25  background is of lower importance for the viewer. By applying image segmentation
techniques to the video frames, it could be possible to extract separate descriptors for
background and foreground. The color browser could then display only the foreground
information or a weighted sum of both features.

Another possibility is to divide horizontally the slider into two regions: one

30  will display the foreground descriptors and the other one the background features. In order to
separate background and foreground, instead of applying expensive object segmentation
techniques to every video frame, when the video material is compressed in MPEG format, it
is possible to use embedded motion information. For MPEG | and MPEG 2 digital video

formats it is possible to use the motion vectors coded for P and B frames. For MPEG 4



information according to its position in the video frames. Because the centre of the frames mainly
attracts human observers, colors in the central area of each video frame could be weighted more than
colors in the peripheral areas. The object of interest is most of the time moving R2tRebfopeg2005d. The
25 background is of lower importance for the viewer. BY applying image segmentation techniques to

the video f ,jtcould b ible to extract ted iptors for back d and f d.
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t. If [ ' Q. touch i ilable, the i ti be limited
2 the e L TR OGEKWARG CBREREN o0 BF TroI BB i Ao TSR EdR S asing e
forwad/baekvearthbathcor il speectiefdteel autdat aohde patitfavantelonifegivity of the colors. In a

if lored ian th il | iLi iff lor region. Th
L can aduet the 200 TEGETSTIRELIND CHAErs GV RE A ARt W QRER NI LR bl

zoom in anw@additiontl kotiislwvayaradsacdrzd@nidettol btbisseayhusang bathdeaidditce\bemoseontent at

different IeY]?Is Offm ranulgall(r)l_t\)//i The cqlor b{%%er cfalrévb(f%el?hancqg v,énth additional icons that highlight

15 particultar REhLHAR coul%egﬁggaern(tjﬁrlng eSSt 8. %r%gumprl'eg'of such events can be goals in

football matches, sceneTtieaculeshrovlssrtsodresarived witreklidoott isopndmt dighligobuld be even
possihle 1q, 2R & ReRE Tar LN AP LAY RSRPYN A LRAIRRIESS U events can be
goals in football matches, scene changes, violent scenes, action scenes, erotic scenes, etc. It
could be even possible to apply a face detection algorithm and to show an icon representing
the face of the current actor playing a scene. In stead of icons of course the actors could be
indicated by different colors in the slider.

20 Instead of using pop-up icons to include further descriptors in the browser, it
could be possible to code these descriptors with colors and to show them in horizontal bars
below or above the normal sliders. These bars or markers could further indicate to a user
changes in the scenes, commercial blocks, erotic scenes, violent scenes, etc..

The use of the verb “to comprise” and its conjugations does not exclude the

25  presence of elements or steps other than those stated in a claim. Furthermore, the use of the
article “a” or “an” preceding an element does not exclude the presence of a plurality of such
elements. In the claims, any reference signs placed between parenthesis shall not be
construed as limiting the scope of the claims. The invention may be implemented by means
of hardware as well as software. Several “means” may be represented by the same item of

30 hardware. Furthermore, the invention resides in each and every novel feature or combination

of features.



the face of the current actor playing a scene. In stead of icons of course the actors could be indicated
by different colors in the slider. 20 Instead of using pop-up icons to include further dezsfggt%arinﬂ?%
browser, it could be possible to code these descriptors with colors and to show them'h 8nzo¥ta ars
below or above the normal sliders. These bars or markers could further indicate to a user changes in
the scenes, commercial blocks, erotic scenes, violentidcenes, etc.. The use of the verb "to comprise”
and its conjugations does not exclude the 25 presence of elements or steps other than those stated in
a claim. FrtheIMSre, the use of the article "a" or "an" preceding an element does not exclude the
presence of a plurality of such elements. In the claims, any reference signs placed between
parenthesis shall not be construed as limiting the scope of the claims. The invention may be
implemented by means of hardware as well as software. Several "means” may be represented by the
same item of 30 hardware. Furthermore, the invention resides in each and every novel feature or
combination of features. 22 February 2005 15 CLAIMS: 1. An apparatus for reproducing an ordered
informatiorg_ unit compris§1 acoar}gfc%i)\ﬁ %Es c?r?idaa%%er?et ?n?glr\ﬁi]ré% rese nt%lrt;]oni %nerator means
for generaling a length sppzfy St thedinfarmation Unit on a isplay unit, sai Feng% |sqplay being
divided in comnseding/papisrisaitsa@p pattio hasongeprEsackatiorageosititin metrs fofoyenataimgrailenythhas at 5
least one par r,having a relation. with at least a part.af.the information. unit. carresponding to said
portion, sﬁs ﬁefyngé? g}gﬁpa?é} m?ttti%%r Lgr(])%%nrigglsgﬁ a@g‘r,s %ﬁ(aelén tblr%citsu@g%?@r rllhéq ((E:I(\)?r'rag(ﬁs"& user operable
input measrfsectd o viogicomatantsrfaomespionsie azokidioralonigethdaortBcutivie puottienst means for
deterrpining the porti i IS: duction of the
inforrrr?atiorll% S%i? ﬁ? 53%%%&5%5%%@@1‘%‘Eﬁ?ﬁ%‘ﬁﬁﬁé@bﬁaﬁﬁgﬁﬁé@ﬁﬁd in that a portion
of the lengthreispiagingdaidebsomtion, sestiddnpiinadispley, fsaibeactragtisrsaavisukep dnaapatantising

btained lteri f ; j I isplay. 2.
An apparal L OB GarLRERRAREHE Wi ARG SimReIA Ry HalRde iR ™
color on a aimakz&mn§BClAh/appaiamesmeanlaimabtmmiaingIl”t&rpm,rtihamm/dalidetﬂmmhmel‘rie ordered
informatiof, iyt COMPHRGH &5 BALRR e R0 GBI ARG TG ARAATR S YE FERIR Sndicated by

10  the determined portion, characterized in that a portion of the length display has at least one
visual parameter, said at least one visual parameter being obtained by filtering the at least one

parameters of the consecutive portions of the length display.

2. An apparatus as claimed in claim 1, characterized in that the visual parameter

15 isin the form of a color on a display unit.

3. An apparatus as claimed in claim 1 or 2, characterized in that the ordered
information unit comprises a sequence of samples and the sequence of the samples
corresponds to the consecution of the portions.

20
4. An apparatus as claimed in claim 1, 2 or 3, characterized in that ordered

information unit comprises video information.

5. An apparatus as claimed in claim 4, characterized in that the visual parameter
25  corresponds to a parameter determined from the color information of at least one image

attached to the position indicated by the determined portion.



corresponds to the consecution of the portions. 20 4. An apparatus as claimed in claim 1, 2 or 3,
characterized in that ordered information unit comprises video information. 5. An apagrlz_atgs as 2005
claimed in claim 4, characterized in that the visual parameter 25 corresponds to a pararﬁa [ERTY
determined from the color information of at least one image attached to the position indicated by the
determined portion. 22 February 2005 16 6. An appatétus as claimed in claim 5, characterized in that

the visual parameter corresponds to the average color of at least one image attached to the position
indicated By the deternfiieaPpaiaigh as clainiedppelaifnd aeherantesiaash itahat thevisual praraiftrized in

that ordered jRpEMANGTHEULERIPESE? AU RRITBHAGe AAhePRARYD A GhaltaRAMY Heim 7,

characterized in that the visual parameter corresponds to a parameter determined from at [east one
audio samihte dsterBiaediRPIiPhformation attached to the position indicated by the determined portion.
9. An apparatus as claimed in claim 8, characterized in that the visual parameter corresponds to the
loudness of the audio information attached to the position indicated by the determined portion. 15 10.
An apparafus as claime@eBRAFAYS ahekdbtediFealannatee Jysharagipsirgdne thabaigeiéds means for

receiving thaRkISASE QAR MM QRAMRISHPEiRRONSECUtive portions via a transmission medium.
20 11. An apparatus as claimed in claim 1, characterized in that the apparatus further comprises

means for determining the at least one visual parameter of the portions from the information unit.
8. An apparatus as claimed in claim 7, characterized in that the visual parameter

corresponds to a parameter determined from at least one audio sample of the audio

10  information attached to the position indicated by the determined portion.

9. An apparatus as claimed in claim 8, characterized in that the visual parameter
corresponds to the loudness of the audio information attached to the position indicated by the

determined portion.

15
10. An apparatus as claimed in claim 1, characterized in that the apparatus further
comprises means for receiving the at least one visual parameters of the consecutive portions
via a transmission medium.

20 11 An apparatus as claimed in claim 1, characterized in that the apparatus further

comprises means for determining the at least one visual parameter of the portions from the

information unit.





