11 July 2005 Picture signal processing. The invention relates to a picture signal processing method
and device, a picture signal supplying method and device, a television receiver, a record player and a
picture signal receiver. 5 It is known to use motion verItors transmitted as part of an IX”S]) Ggﬂ%al both
in an MPEG decoder and in post-processing circuitryto enhance an MPEG decoder oulfr}/u signal,
e.g. by doubling the field-rate. See WO-A-97/46022, section V (attorneys' docket PHN 16.112). 10 It
is, inter al %%0% Bf e H%ntion to provide an improved picture signal processing. To this end,
the invention provides a picture signal processing method and device, a picture signal supplying
method and device, a television receiver, a record player and a picture signal receiver as defined in
the independent claims. Advantageous embodiments are defined in the dependent claims. 15 In a
picture signal processing method in accordance with an aspect of the invention, an analog picture
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obtained kigrecagipyiadgipédiool vl eeigenbifehdissrbresi vebtairedroypryepditbaas eulnié-sigashnd/or at
a compression ratio and/or at a quantization level, 20 wherein the quality indication is the bit-rate
and/or thd Wﬁ?ession ratio and/or the quantization level and/or other information about the encoding
or decoding. These and other aspects of the invention will be apparent from and elucidated with
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10 Itis, inter alia, an object of the invention to provide an improved picture signal
processing. To this end, the invention provides a picture signal processing method and device,
apicture signal supplying method and device, atelevision receiver, arecord player and a
picture signal receiver as defined in the independent claims. Advantageous embodiments are
defined in the dependent claims.
15 In apicture signal processing method in accordance with an aspect of the
invention, an analog picture signal is processed in dependence on a quality indication relating
to the analog picture signal and received together with the analog picture signal. Preferably,
the analog picture signal has been obtained by decoding a digital picture signal that has been
obtained by encoding at a bit-rate and/or at a compression ratio and/or at a quantization level,
20  wherein the quality indication is the bit-rate and/or the compression ratio and/or the
guantization level and/or other information about the encoding or decoding.
These and other aspects of the invention will be apparent from and elucidated

with reference to the embodiments described hereinafter.

25 The drawing shows a configuration comprising embodiments of a (DVD)
record player, a picture signal receiver (set-top box) and atelevision receiver in accordance

with the present invention.

A record player RP comprises a decoder DEC1 (such as an MPEG decoder,

30 dternatives are possible) for decoding adigital picture signal retrieved from a storage medium



picture signal. In that manner, the decoder DEC1 can be used both for stored signals and for signals
received from air (or thru cable). 5 In accordance with the present invention, the decoder DEC1 does
not just supply a decoded first analog picture signal Afs 1, but also a first quality i |n eﬂor&@%
corresponding to the first analog picture signal APS . Preferably, the first quality in ical 1lis the
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The decoder DEC2 supplles a second analog picture signal APS2 and a corresponding second
quality indication QI2.
A television receiver TV includes inputs for the analog picture signals APS1,

APS2 and the corresponding quality indications QI1, QI2. The connections between the record

20 player RP andthe TV set may be thru awell-known SCART cable for aparallel transmission
of the analog picture signal APS1/2 and the corresponding quality indication QI1/2, or thru a
serial connection such as USB. As afurther dternative, the quality indication Q1/2 may be
transmitted within the corresponding analog picture signal APS1/2, e.g. in ateletext line of the
analog picture signal APSL/2. A switch S1 selects the first analog picture signal APS1 or the

25  second analog picture signal APS2 to obtain a selected analog picture signal. A switch S2
selects the first quality indication QI 1 or the second quality indication QI2 to obtain a selected
quality indication. The switches S1, S2 may belong to a single electronic switch unit. The
selected analog picture signal is subjected to a picture signal processing PSP, such as a picture
signal enhancement like a peaking operation, noise reduction operation, MPEG artifact

30 reduction operation, coring operation or histogram operation. The picture signal processing
PSP is controlled by a picture signal control in dependence on the selected analog picture
signal and the selected quality indication. The resulting processed picture signal is displayed
on adisplay device DD.



3 1 July 2005 The invention is based on the recognition that sending a quality indication with an
analog picture signal allows a TV to determine the characteristics of the source material and hence

make an informed selection of algorithm. A better pictgre quality will result from the alogdicaiw%tof a
more appropriate processing to the signal. Giving a picture signal processing 5 unit the ihfofmation it

needs to enable it to do_the appropriate optjmization prevents it from "optimizjng" a picture that is
already OK. or from “optUNEPI0TA HRESHFLAY Ha<HP U RASSTEIRE BAUAY b HERRA Picture
signal is lew ahalegysettihe sigishbnistse T rabidiemindind charanalieg ¢ ofutite Signet hasdvietand
retrieved had been encoded at a Iqw quantizatian level, a low bit-rate and/or .a high compression ratio,
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(APS2, QL)nitiki tiotmeassiogni dulesigrisl hawae scin thedsyatidiaefoentioeled eeatiow to have a benefit.
It should be ngted.that the above-mentioned embodiments illustrate rather than 20 limit the invention,
and tat (AU GRHED VAV NS A AL RN e BB ACA B iparting
fromilthe sopgetiaitbachzpeieli ntponkisiduyearecpe il axpieo Riproveshayaescardiogetatisies, and the
notion record player includ aratus that is able to play.and decode g recorded. digital picture
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reference |s\grpigliag caljeekirepop2tapane s iretealabi sl inctdubot O ity thebtsel natidgntibsgoiéamoiBke word
"comprising” does nqt_exclude the prese of elements or ste ther.than those listed in a claim.
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elements.opesstionéatinimg parbefithp leictardsthgt preesssi of) RS wedepeodgoasingpsdiie laliistinct
elements,.and ans,of a suitably programmed computer..ln the device claim enumerating several
meate, 30 Ao s A R B G B R M e, Tho mere
fact dynamically changing) signal qualities. While in the embodiment, the TV receiver has two
inputs (APSL, QI1) and (APS2, QI2), it is not necessary to have two sources in the system for
the invention to have a benefit.
It should be noted that the above-mentioned embodiments illustrate rather than
20 limit theinvention, and that those skilled in the art will be able to design many alternative
embodiments without departing from the scope of the appended claims. The record player RP
may have recording facilities, and the notion record player includes any apparatus that is able
to play and decode arecorded digital picture signal to obtain an analog picture signal plus a
corresponding quality indication. In the claims, any reference signs placed between
25 parentheses shall not be construed as limiting the claim. The word "comprising” does not
exclude the presence of elements or steps other than those listed in aclaim. The word "a" or
"an" preceding an element does not exclude the presence of a plurality of such elements. The
invention can be implemented by means of hardware comprising several distinct elements, and
by means of a suitably programmed computer. In the device claim enumerating several means,
30 severd of these means can be embodied by one and the same item of hardware. The mere fact
that certain measures are recited in mutually different dependent claims does not indicate that
a combination of these measures cannot be used to advantage.



that certain measures are recited in mutually different dependent claims does not indicate that a
combination of these measures cannot be used to advantage. 1 July 2005 CLAIMS: 1. A picture
signal processing method, comprising the steps of: dez{;oding a digital picture signal tré‘ajumaﬁ(z%en
obtained by encoding at a bit-rate and/or at a compression ratio and/or at a quantization Ye$é , t0
obtain anﬁ%f) icture signal (APS 1, APS2) and a quality indication (QIl, Q12) relating to the
analog pi g%g%al (APS 1, 5 APS2), the quality indication (QIl, Q12) being the bit-rate and/or the
compression ratio and/or the quantization level and/or other information about the encoding or
decoding; and processing (PSP) the analog picture signal (APS1, APS2) in dependence on the
quality indication (QI1, Q12). 10 2. A method as claimed in claim 1, wherein the processing step (PSP)
includes a picture enhancement operation. 3. A method as claimed in claim 2, wherein the picture
enhancement operation (PSP) is a sharpness and/or contrast improving operation. 15 4. A method as

claimed imclaim 2, WheAeB?&“u?e@%PF%&&Q?@'ﬂféﬂﬁ&P%@HBﬂd%%ﬁé i ise or encoding artifact

reduction operation. 5. A picture signal processing device, comprising: 20 means for receiving an
analog picture signal (AQEQDQEI_',UQ 'fﬁb@'ﬁ&ﬁ%@gmdﬁ?&imﬁ?ﬂ&@mﬁ@@@@%‘%%% that
has been gMAINGOHRRAMIBA kid BBt %ﬁtﬁ%ﬁ&?%??@'@&éﬂ%%ﬁ(@%ﬁkﬁﬁé@@%ﬁ“on

level, and wherein; means for receiving a quality indication (Qll, Q12) relating to the analog_picture

signal, thdyGaknARaR=ansha@ ity1pslisatianite biikr estns: e sRare bW eignadsAlRdlor the
quantzatigibiyelangian 9t I aN Gy WeRE SRI7HREL 2haRF A DNt g S apkofor
processing the ‘analog picture signal (APS 1, APS2) in dependence on the quality indication (QIl,
Q12).5 1%1519%@3%9')\'%@\@@ A [BerV e aretiahAbpIdi Mo anpRALNG XigraPgintE&8sing device (PSP)
as claimed in claim 5 fo5 BeRiSREP8P) the analog picture signal (APS1, APS2) in dependence on the

quality indication (QI1, QI2).

10 2 A method as claimed in claim 1, wherein the processing step (PSP) includes a

picture enhancement operation.

3. A method as claimed in claim 2, wherein the picture enhancement operation
(PSP) is a sharpness and/or contrast improving operation.

15
4, A method as claimed in claim 2, wherein the picture enhancement operation
(PSP) isanoise or encoding artifact reduction operation.
5. A picture signal processing device, comprising:

20 means for receiving an analog picture signal (APS1, APS2) that has been

obtained by decoding adigital picture signal that has been obtained by encoding at a bit-rate
and/or at a compression ratio and/or at a quantization level, and wherein;
means for receiving a quality indication (QI1, QI2) relating to the analog
picture signal, the quality indication (Ql 1, QI2) being the bit-rate and/or the compression ratio
25 and/or the quantization level and/or other information about the encoding or decoding; and
means (PSP) for processing the analog picture signal (APS1, APS2) in
dependence on the quality indication (QI1, QI2).



processed picture signal; and means (DD) for displaying the processed picture signal. 5 7. A picture
signal supplying method, comprising the steps of: decoding (DEC 1, DEC?2) a digital picture signal that
has been obtained by encoding at a bit-rate and/or at.a compression ratio and/or at arEBpa%ion
level, to obtain an analog picture signal (APS 1, APS2) and a quality indication (Qlla(;fll.‘% relating to
the analog, 10 picture si{gﬁ@l APS 1, APSZZ $?e uality.indication (QI1, Q12) being the bit-rate and/or
the compPession ratio HEHESRYELSON SRS other information about the encoding or
decgdinlg; supplyLng the;ll@name ﬁmiarpral@@élz@déﬁi&emfhsajrdmwmmaﬂefwa?tmﬁ%@aion Qi
Q12) relating to the analog.picture signal 15 (APS1, APS2). 8. A picture signal supplying device,
comprisinaq%mgﬁﬁwgéaﬂqg ?B%C I, DEC2) a digital picture signal that has been obtained by

encoding at a bit-rate an@@tsgDDFdoNRIissIspINgatio prodéessat pioguardigadion level, 20 to obtain an
analog picture signal (APS 1, APS2) and a quality indication (QI1, Q12) relating to the analog picture
signat (APS 1, APS2), the quality indication (QI1, Q12) being the bit-rate and/or the compression ratio

and/or the7quantization Aepighameciighaltbepphfoignatithod inihis nertbediegsaf decoding; means for
supplying the analog picture si F‘? S%E'); nd 25 means for supplying t u%i indication
(Q11, Q12) relating to tﬁ%ﬂ'&@@g iﬁ%ﬁ%&ﬁ Jﬂﬁ%‘ P!C ‘:5%5)9@] &%ﬁ%ﬁﬁ%}?@%ﬁ ,B&omprising:
means forergwitining a bigitakpiaiioeasigoohippessionaetitaildd i angiadiizatvotleessipnabisimpatying
device (DEC1) as. claimed i im 8. icture signal receiver (STB),.comprising:, means (A2) for
ooenving SR BAGRA AT Shorsl SR G AL o WECTPO BB i 5.
10 picturesignal (APS1, APS2), the quality indication (QI1, QI2) being the bit-rate and/or the
compression ratio and/or the quantization level and/or other information about the encoding or
decoding;
supplying the analog picture signal (APS1, APS2); and
supplying the quality indication (QI 1, QI2) relating to the analog picture signal
15 (APS1, APS2).

8. A picture signal supplying device, comprising:
means for decoding (DEC1, DEC?2) adigital picture signal that has been
obtained by encoding at a bit-rate and/or at a compression ratio and/or at a quantization level,
20 toobtain an analog picture signal (APS1, APS2) and a quality indication (QI1, QI2) relating to
the analog picture signal (APS1, APS2), the quality indication (QI1, QI2) being the bit-rate
and/or the compression ratio and/or the quantization level and/or other information about the
encoding or decoding;
means for supplying the analog picture signa (APS1, APS2); and
25 means for supplying the quality indication (QI1, QI2) relating to the analog
picture signal (APS1, APS2).

0. A record player (RP), comprising:
means for retrieving a digital picture signal from arecord (DVD); and
30 apicture signal supplying device (DECL1) as claimed in claim 8.
10. A picture signal receiver (STB), comprising:

means (A2) for receiving adigital picture signal; and

apicture signal supplying device (DEC2) as claimed in claim 8.





