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The. invention relates to a nmethod and appar bt us for decodi ng a | etterbox
television signal, i.e. a standard aspect ratio television signal

conpri si ng Ietigthex telepisian signalgecoding.cent er part and bl ack bars at the upper -
and | ower sides of the center part, whereby the center part and the
upper and | ower black bars together constitute the standard aspect ratio 5
television signal, in order to furnish a wide aspect ratio output picture.
More specifically, the I nvention relates to an efficient nenory
architecture for use in the letterbox tel evision deco- di ng. 10

The article "Neue Fernseher noch dieses Jahr", Funkschau 13/1994, pp.

54-57, discloses a letterbox television signal decoder of the type
descri bed above. In the The invgntion-relatesstog method andapparatus; fostdes@ﬁnaa'letmw

processor %‘g&isi%g rsigfnlﬂ,'y.'am H8ndatd taf;;ecp #tlo television signal comprising a wide aspect ratio
. center part and black bars at the upper and lower sides of the center part, whereby the center
part and the upper and lower black bars together constitute the standard aspect ratio
5 telev_ision signal, in order to furnish a wide aspect ratio butput picture. More specifically, the

96/02107

invention relates to an efficient memory architecture for use in the letterbox television deco-
ding. |

10 The article "Neue Fernseher noch dieses Jahr", Funkschau 13/1994,
pp. 54-57, discloses a letterbox television signal decoder of the type described above. In the
article, a diagram shows a first serial video processor SVP1 for furnishing center part
luminance signals Y and chrominance signals U, V, as well as a second serial video
processor SVP2 for combining the center part luminance signal Y and a vertical resolution

15 helper luminance signal Yh from a helper demodulator into an output luminance signal of a
wide aspect ratio output picture. The second serial video processor SVP2 also upconverts the
center part chrominance signals U, V into an output chrominance signal of the wide aspect
ratio output picture. The article gives no details about any memories required for storing the
center part luminance signals Y and the vertical resolution helper luminance signals Yh to

20 furnish input luminance signals for the combining operation in the second serial video
processor SVP2.,

It is, inter alia, an objeét of the invention to provide a very efficient use
25 of required merﬁory. To this end, a first aspect of the invention provides a method as defined
in claim 1. A second aspect of the invention provides a apparatus as defined in claim 2.
According to the invention, in a method of decoding a letterbox television
signal which comprises a wide aspect ratio center part and upper and lower black bars
located at the respective upper and lower sides of the wide aspect ratio center part, the wide
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hel per denpdul ator into an output |um ndnce signal of a wi de aspect
ratio output picture. The second serial video processor SVP2 al so
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PCho! B3nd ff¥2half of the center part on the one hand, and of the upper half of the center part
and the lower black bar additional signals on the other hand, provides the advantage that both
memories can be read out sequentially and do not need to be addressable. Consequently, a
cost advantage is obtained. The invention can advantageously be used for decoding PALplus
television signals, whereby the black bar signals and the center part siénals are combined as

15 prescribed by the PALplus standard. | |
These and other aspects of the invention will be apparent from and
elucidated with reference to the embodiments described hereinafter.

In the drawing: |
20 Fig. 1 illustrates an embodiment of a letterbox television signal decoder in
accordance with the present invention.

The left-hand side of Fig. 1 illustrates a letterbox television signal with an

upper black bar BB1, a center part CP, and a lower black bar BB2. The center part

25 luminance and chrominance signals of this letterbox signal may be provided by the first serial
video processor SV_PI shown in the article "Neue Fernseher noch dieses Jahr", Funkschau
13/1994, pp. 54-57, incorporated herein by reference. The first serial video processor SVP1
has thus carried out a motion-adaptive "colorplus” decoding to furnish luminance and
chrominance signals with reduced cross-artifacts. The black bars BB1, BB2 convey addit::nal

30 vertical resolution helper luminance signals for increasing the vertical resolution of the center
part luminance signals. A combining filter CF combines the center part luminance signal and
the vertical resolution helper luminance signals to form an output luminance signal of an
output picture OP. The video lines of the center part luminance signal and the vertical
resolution helper luminance signals have to be supplied to the combining filter CF in a
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part, addition signals from.t he upper black bar and a | ower half{ of,
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in accoutpanpictute IOP. Igther 5y Simply seridllyoreading the stored information components
from the field memories FM1, FM2, the combining filter CF can now easily combine

15 mutually corresponding vertical resolution helper luminance signals from the lower black bar
BB2 and center part luminance signals from the lower half CP2 of the center part CP in
order to form a lower half OP2 of the output picture OP. This is illustrated in the middle and
right-hand parts of Fig. 1. The field memories FM1, FM2 have thus each a capacity which is
sufficient for storing one of the black bars BB1 or BB2, and one half CP1 or CP2 of the

20 center part CP. |

1t should be noted that the above-mentioned embodiments illustrate rather
than limit the invention, and that those skilled in the art will be able to design many alterna-
tive embodiments without departing from the scope of the appended claims. In the claims,

~ any reference signs placed between parentheses shall not be construed as limiting the claim.

25 The invention can be implemented by means of hardware comprising several distinct
elements, and by means of a suitably programmed data processor. While the chrominance
signals of the center part CP are not combined with any corresponding helper information
components from the black bars BB1, BB2, they have to be upconverted in order to increase
the frame line number from about 430 (center part only) to about 576 (full height of the

30 picture), and they have to be stored to provide a delay corresponding to that in the luminance
signal processing path. As this bears no relation with the aspect of the letterbox television
signal decoder dealt with by the present invention, no further details on the chrominance

signal processing are given in this application.



The left-hand side of Fig. 1 illustrates a |letterbox television signal with -
an W0 p@e21bT ack bar BBl, a center part CP, and a | owepchiswloodpar BB2.
The center part 25 |um nance and chror‘rj'nance signals of this |etterbox
signal may be provided by the first serral vi deo processer—S\VR1l_shown '
in thegLtdecl € "Neue Fernseher noch di eses Jahr", Fu 13/ 1994,
pp. 5457, incorporated herein by reference. The fi r%ﬂ%@”ﬂ' wﬁﬁm
processor SVP1 has thus carried out a notion-ada L A "
decoding to furnish lum nance and chrom nance signals with reduced
cross-artifacts. The black bars BBl1, BB2 convey additional 30 vertical
resol ution hel per | um nance signals for increasing the vertical resolution
of the center part |um nance signals. A conbining filter CF comnbi nes
the center part |um nance signal and the vertical resolution hel per

| um napce signals to,f t put | um nance, signal, of an .. output
p:Jct ur 2' oP. | ‘gll'he vi déd #%Mggﬁépﬁ@gc%#tg afﬂevi fignal comprising 3au elthe
ver ti cadpect ratiorcenter Partoq{CH) eindaippet (BB id l&@vﬁf‘gﬂﬁ%ﬁﬁ!& bérs16catetP Rt thed O

the conbining filter CF in.a .. W 96/0
PCT/ | Bmggxpper _and lower sides of the wide aspect ratio center part (CP), the wide aspect

sui t ablg: 8 t At ' ' respondi ng. center part
and vertio ke patt (CR) o ent b1 baBr o), BEH VoBBNE boriRRERE e REh spet
I'n &ccratidaetevisiont sighdlp ther blacinbars (BB} BB2) comeyiigr dditidnal SigRAlyifoPhchaking’
a vertical resolution of said wide aspect ratio center part, the method comprising the steps of:

receiving the letterbox television signal to provide a sequence of television
lines sequentially corresponding to said' upper black bar (BB1), said wide aspect ratio center
part (CP), and said lower black bar (BB2); '
10 storing additional signals from said upper black bar (BB1), and a lower
half (CP2) of said wide aspect ratio center part (CP) in a first memory (FM1); ‘
storing an upper half (CP1) of said wide aspect ratio center part (CP), and
additional signals from said lower black bar (BB2) in a second memory (FM2); |
combining said upper black bar additional signals (BB1) and said uppér
15 half (CP1) of said wide aspect ratio center part (CP) to form an upper half (OP1) of a wide
aspect ratio output picture (OP); and
combining said lower black bar additional signals (BB2) and said lower
half (CP2) of said wide aspect ratio center part (CP) to form an lower half (OP2) of said
wide aspect ratio output picture (OP).
20 _
2. An apparatus for decoding a letterbox television signal comprising a wide
aspect ratio center part (CP) and upper (BB1) and lower (BB2) black bars located at the
respective upper and lower sides of the wide aspect ratio center part (CP), the wide aspect
ratio center part (CP) and the black bars (BB1, BB2) together constituting a standard aspect
25 ratio television signal, the black bars (BB1, BB2) conveying additional signals for increasing
a vertical resolution of said wide aspect ratio center part, the apparatus comprising:
means for receiving the letterbox television signal to provide a sequence
of television lines sequentially corresponding to said upper black bar (BB1), said wide aspect
ratio center part (CP), and said lower black bar (BB2);
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It should be noted that the above-nentioned enbodi nents illustrate rather
than limt the invention, and that those skilled in the art will be able to
desi gn many alterna- tive enbodi nents without departing fromthe scope
of the appended clains. In the clains, any reference signs placed
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In a method of decoding a letterbox television signal which comprises a wide aspect ratio center part (CP) and upper (BB1) and lower
(BB2) black bars located at the respective upper and lower sides of the wide aspect ratio center part (CP), the wide aspect ratio center part
(CP) and the black bars (BB1, BB2) together constituting a standard aspect ratio television signal, the black bars (BB1, BB2) conveying
additional signals for increasing a vertical resolution of the wide aspect ratio center part, additional signals from the upper black bar (BB1)
and a lower half (CP2) of the center part (CP) are stored in a first memory (FM1), and an upper half (CP1) of the center part (CP) and
additional signals from the lower black bar (BB2) are stored in a second memory (FM2). Subsequently, the upper black bar additional
signais (BB1) and the upper half (CP1) of the center part (CP) are combined (CF) to form an upper half (OP1) of a wide aspect ratio output
picture (OP), and the lower black bar additional signals (BB2) and the lower half (CP2) of the center part (CP) are combined (CF) to form

a lower half (OP2) of the wide aspect ratio output picture (OP).




of television |ines sequentially corresponding to said upper black bar

(BBl), said w de aspect ratio center part (CP), and said | ower black
bar (BB2); WO 96/ 02107
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first nmenory neans (FML) for storing additional signals from said upper

bl ack bar (BBl1), and a |lower half (CP2) of said w de aspect ratio center
part (CP); second nmenory neans (FMR) for storing an
upper half (CPl) of said w de aspect ratio center part (CP), and
additional signals fromsaid | ower black bar (BB2); 5

means (CF) coupled to said first (FML) and second (FM2) nenory means

for conbining said upper black bar additional signals (BBl) and said upper
hal f (CPl) of said wi de aspect ratio center part (CP) to form an upper
hal f (OP1l) of a wi de aspect ratio output picture (OP), and for

conbi ning said | ower black bar additional signals (BB2) and said | ower

hal f (CP2) of said w de aspect ratio center part (CP) to forman |ower half
(OP2) of said 10 w de aspect ratio output picture (OP).
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