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DE 36 42 664 specifies a transformation circuit
with whose aid an 8%8 or 2*(4*8) DCT-transformation can
be carried out (DCT = discrete cosine transformation). It
is possible to switch over between an 8*8 and a 2*(4*8)

DCT by selection of the logic level of & switching line.

Invention

The invention is based on the object of specify-
ing a method for video encoding by means of a codec which
is suitable for progressively scanned video signals and

in which input signals which are scanned in interlace can’

also be processed. This object is achieved by the method
according to the invention specified in Claim 1.

In pr:i..ncipl_e., the method according to the inven-
tion congists in that, in the case of a hyb:éid encoder
which can process the blocks of progressively scanned
pixels, line sections of blocks of interlace-scanned
pixels are arranged, before the encoding, within in each
case two blocks, which are located vertically one above
the other, such that only line sections from one field of
the video signals are contained within each of these
blocks. . '

In this case, movement in the frame content is
determined. and, in the event of a dynamic frame content,
the line sections are resorted wi_thin the blocks which
are located one above the other.

Advantageous developments of the method according
to the invention result from the associated subclaims.

In the case of a method for hybrid encoding of
video signals proposed by ISO-MPEG (ISO, Intermatiomnal
Organization for Standardization, MPEG:"M&tion Pictureé
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A transformation circuit with the help of which an 8 * 8 or 2*(4*8) DCT
transformation can be carried out is described in DE 36 42 664 (DCT =
di screte cosine transformation). One can switch between an 8*8 and a
2*(4*8) DCT bywo$z/20b%¢e of 't he | ogical- Revel on a cont®P@F/ERS2/ 00843
Si gnal Processing of HDTV, Il, Proceedings of the Third International
Wor kshop on HBEXpexmtr @roum). ogndep| they Stepdarf RAnesal| Yurbezapt$Qe

frane/fiel d DG1£Psli NSrogressively scanned input signals are processed

block by block using a DCT, blocks of 8*8 pixels in each

case being encoded and decoded, and a sequence of intex-

5 frame-encoded frames is passed through at regular inter-

vals by intraframe-encoded frémes. In this case, the

encoder effectiveness is also based on the relatively

high correlation between pixels within such blocks. If it

is now also desired to process source signals scanned in

10 interlace using such a hybrid encoder, the encoder effec-

tiveness drops in the event of a dymamic frame content

and the data rate required for encoding rises, because

every other line in each case originates from a block to

[Bic] different movement phases and, in consequence, the

15 correlation between pixels within such a block falls. In

the case of a static frame content, the encoder
effectiveness is, in contrast, maintained.

In the event of a dynamic frame content, the
lines which belong to a first field'from two 8*8 pixel

20 blocks which are located one above the other are now
combined to form a first 8*8 block, and the lines which
belong to the corresponding'second field from these two
8*8 pixel blocks which are located one above the other
are combined to form a second 8+*8 block and are supplied

25 to the hybrid encoder in this form.

As a result of the reorganization of the input
signals, in the case of interlace input signals, switch-
ing over need not be carried out in the hybrid encoder
between an 8%8 and 2%*(4%*8) DCT-transformation as in

30 DE 36 42 664, but an 8*%*8 DCT can also advantageously be
carried out in the.case of a dynamic frame content.

Movement detection is used to determine whether
the frame content is static or dynamic and accordingly to
carry out resorting or readdressing of the iines. This

35  information can in this case be added to the encoded data
of the respective block by means of one bit per block or
double block.

During the decoding, the corresponding lines are

changed back into their original sequence, the movement
This Sheet Has Been RTEW - ' . :
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deci ded by vertical difference test' and in Proceedi ngs, SPIE-The

I nternational Society for Optical Engineering, |Inmage Al gorithnms and

Techni ques, 12.-14.Feb. 1990, Santa Clara, W Jass, A hybrid DCT-codec with
| ocal adaptiviWgeZ42019@ interl aced EDTY-8ransm ssi on WROT/BEPMAQFE3 ,
dependent upon a vertical difference test within a quadratic block, the

| i ne sections ferratien theing cevelraredre so sorted that in the upper and

| ower bl ock halves ar €I:§0nél?é nech & Yof | Nehe e B SAEndd B ARE fd@ldhadtd
sorting occurs, each of the tvvo bl ock haj vesvﬁ%{e handled- with a

non- quadr at i ¢ ¥¥RRIVt net P, LHAPRFR RbEel t3%e arranged

transformati onin a sgquare are in each case combined to form a macro-
5 block. Two of those blocks of such a macro-block which

are located one above the other in each case advantage-

ously belong together in the sense described above. In

this case, one bit per macro-block can also indicate the

resorting.

10 Drawings

Exemplary embodiments of the invention are
described with reference to the drawings, in which:
Fig. 1 shows the line arrangement within blocks in the
case of a static and dynamic frame content;
15 Fig. 2 shows a block diagram, having additional circuits
according to the invention, to form a codec.

Exemplary Embodiments

Fig. la and Fig. 1lb each show two blocks, which
are located one above the other, of Iluminance or
20 chrominance pixels in the x-y plane. In order to simplify
the illustration, the blocks each have a size of 4*4
pixels instead of the size of 8*8 pixels. Instead of 8*8,
the blocks can in general also have a size of (2*n)*(2*m),
where n=1,2,3..., m=1,2,3,... . The two-digit numbers in
25 each case mark the physical position of a pixel. The
first digit in these numbers represents the block number,

and the second the line number within a block.
Those pixels of -the known hybrid encoder which
are to be encoded and decoded are arranged in progress-
30 ively scanned form in accordance with Fig. la. This
' likewise applies to pixels having a static frame content
in the case of interlace-scanned pixels. In the case of
a dyﬁamic frame content, the lines of in each case two
blocks which are located one above the other are inter-

changed in accordance with Fig. 1b before encoding and
This Sheet Has Been ’
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It .is known from Funkschau, Vol. 60, No. 26, 16 Dec 1988, Muinich, P. Vogel,
Vi deobi I d auf der Datenleitung’ ('Video images on data transm ssion |ines")
to conbi ne four quadratic picture element blocks into a macrobl ock during
codi ng. In t¥R924@PXQat i ons naned at -t Be-second poi ntl’c'lf/ri"‘-‘l’tsh'?e’Q;%%%:3 of

dynam c picture content within a block (e.g. ,[16*16 picture el enents)
each case the 3¢t dr&3@ge%keni’d RAGIKIAPIS oMfiibhe B¥I ¢ hd& mgﬁarrésf%ﬁ%

transforned wWddedding.

Fig. 2 shows a hybrid encoder 25 in accordance

with the abovementioned Standard Proposal. Interlace-

'5 scanned video signals from frame n are supplied to the
input 21 and pass into a frame memory 22 and a movement
detector 24. Data (two blocks which are located one above
the other) which are required by the movement detector 24
from frame n-l, and the line sections of the two blocks

10 which are in each case involved are read into a block
memory 23 from the frame memory 22, from which block
memory 23 the hybrid encoder can in each case pick off
8*8 blocks. In the block memory 23, the pixels are
buffer-stored in accordance with Fig. la in the case of

15 a static frame content, and in accordance with.Fig. 1b in
the case of a dynamic frame content.

The movement detector can be imi:iemented in
accordance with various known methods. For example, the
absolute-value differences between pixels from blocks in

20 the same physical position from frame n and frame n-1 can
be formed for each block or doubie block to be encoded.
Alternatively, movement vectors formed by the hybrid
encoder 25 (for example in each case for two blocks which
are located one above the other) can be used”instead of

25 -the movement detector. If the respective sum of these
absolute-value differences and/or the maénitude of the
corresponding movement vector for this block or these
blocks exceeds a predetermined threshold (that is to say
a dynamic frame content is present), the pixels are

30 buffer-stored in the block memory 23 in accordance with
Fig. 1b, and if not they are buffer-stored in the block
memory 23 in accordance with Fig. 1la.

The resorting can be carried out in accordance
with the following instruction:

35 DO y=1,N/2 '

DO x=1,N
Bout1 (X,¥) = By (x,2%y-1) T
‘This Sheet Has B Been
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special DCT (8*16). For static picture content, a normal quadratic DCT
(16*16) is used. The di sadvantage of this state of the art is the

rel atively hi gv? ense for the
092/20190 -5 - PCT/EP92/00843

ENDDO

DO y=1,N/2
DO x=1,N

. Bouea (X, y+N/2)

5 B uey (x,y+N/2)

ENDDO

ENDDO,

B;,; being that block which is locally located higher, and

Binz (x, Z*Y"l)
Bin2 (x, 2%y)

N being an even number.

_
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second Hmml"wugl”yhention The object of the invention is to provide
a_ et ho nC of- pictures by neans of a codec suitable for

progre55|vely scanned glcture signals with which |nterlace scanned |qfut
signal s can al¥@9b&2k¥essed. This obj ec® i-s achi eved- BF ??eé

accordance wt h the i nvent i on defined in claim1.
tent Claims

1. Method for video signal encoding using a hybrid
encoder (25) which can process blocks of progressively
sampled pixels, characterized in that, before the
5 encoding, line sections of blocks of interlace-scanned
pixels (11-14, 21-24) are arranged within in each case:
two blocks, which are located vertically one above the
other, such that only line sections from one field of the
video signals are obtained within each of these blocks.

10 2. Method according to Claim 1, characterized in
that movement in the frame content is determined and the
line sections in the case cf a dynamic frame content are
resorted within the blocks which are located one above
the other.

15 3. . Method according to Claim 1 or 2, characterized
in that information is added to the encoded video signals
for each pair of blocks which are located one above the
other, which information indicates whether resorting of
line sections has taken place.

20 4, Method according to Claim 3, characterized in
that, after the decoding, the line sections are arranged
in their original sequence again, the information which
was added to the encoded video signals being evaluated.
5. Method according to one or more of Claims 1 to 4,

25 characterized in that the blocks have the size of 8+%8
pixels.

6. Method according to Claim 5, characterized in
that four blocks having a size of 8*8 luminance pixels in
square form are in_each case combined, the blocks, which

30 are located one abo#e the other, in each case being
arranged within these combined blocks.

7. Method according to one or more of Claims 3 to 6,
characterized in that the information which is added to
the encoded video signals in each case applies jointly to

35 four combined biocks.

8. Method according to one or more of Claims 1 to 7,
characterized in that the resorting of the line sections

is controlled by the output signal of a movement detector
Thls Sheet Has Has
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Basi cal | H“l“lmﬁl"‘"'"mmu I“Iaccor dance with the invention consists in that,
before t 1iNg MM a

¢ € Co hybrid coder which can process bl ocks of
progressively scanned picture elenments, |ine sections fromrespective

bl ocks of int HAWAREkHhned picture el emefits within two BITEES 2408 fkd
vertically one above the ot her such that only line sections fromane field
of the picturelZ4)grard/ aF eb¥oMoYieneR tnifer tPE TR HTR | AECc IBPSTR D in

Ther eby, novenghd hybii® ¢neddée (D) ent is detected and the |ine sections
are re-sorted within the bl ocks one
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above the other in the event of dynam c picture content. The invention is
based on the recognition that, even wi'thin two quadratic bl ocks (16*16 .or,
as in WO9244H80i pti on, 8*8) positioned one above the ot herPCI/EPER/09847
relatively high correlation between the picture elenments of a frane and
that this permts a correspondingly hiﬂh coding efficiency with a quadratic
DCT. Under these conditions, the cost B2 the hardware for a re-sorti ng or
re-addressing of lines within these two bl ocks is now substantially |ess
than the cost. of a special, non- quadratic DCT.
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The invention relates to a method for wvideo

signal encoding;

. ' - WA
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with whose aid an 8*8 or 2*(4*8) DCT-transformation can
be carried out (DCT = discrete cosine transformatiomn)}. It
is possible to switch over between an 8*%8 and a 2% (4+*8)

DCT by selection of the logic level of a switching line.
Invention

The invention is based on the object of specify-
ing a method for video encoding by means of a codec which
is suitable for progressively scanned video signals and
in which input signals which are scanned in interlace can
also be processed. This object is achieved by the method
according to the invention specified in Claim 1.

' In principle, the method according to the inven-
tion consists in that, in the case of a hybrid encoder

which can process the blocks of progressively scanned

pixels, line sections of blocks of interlace-scanned

pixels are arranged, before the encoding, within in each
case two blocks, which are located vertically one above
the other, such that only line sections from one field of
the video signals are contained within each of these
blocks. ‘

In this case, movement in the frame content is
determined. and, in the event of a dynamic frame content,
the line sections are resorted within the blocks which
are located one above the other.

Advantageous developmeats of the method according
to the invention result from the associated subclaims.

In_the case of a method for hybrid encoding of
video signals proposed by ISO-MPEG (ISO, International

Organization for Standardization, MPEG: Motion Picture

This Sheet Has Been Re

DE 36 42 664 specifies a transformation circuit.
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with a DCT whereby respective blocks of 8*8 picture
Fecoded and a sequence of inter-frane coded pictures

t he étanﬂﬂmdﬁﬁggﬁiﬁﬁﬁaa%nber | SO 11172, progressively scanned input signals

are proc
el enent s lnm
is replac

intervals by intra-frame coded pictures. Thereby,

the effectiveness of the coding is alsd Based on the rel atively high

correl ation
to process s

' I ' it hi h .bl i I i sh
OHPRRE k] GRAREILCUABE (49 nEEAraREST RTRTPYE KBRS ot Tgbrid

decoder, the kiie2!ipevgsessively scahmedfmpstisighelevare pfocgssed c

pi cture cont egiogﬁ,%}rglg@%augﬂg ‘%%&"r q&_%@&s

because ever y Secon

the §ogli Do l1ET £RASESeh
In erive roma havi ng
case being encoded and decoded, and a sequence of inter-
frame-encoded frames is passed through at regular inter-
vals by intraframe-encoded frames. In this case, the
encoder effectiveness is also based on the relatively
high correlation between pixels within such blocks. If it
is now also desired to process source signals scanned in
interlace using such a hybrid encoder, the encoder effec-
tiveness drops in the event of a dynamic frame content
and the data rate required for encoding rises, because
every other line in each case originates from a block to
[sic] different movement phases and, in consequence, the
correlation between pixels within such a block falls. In
the case of a static frame content, the encoder
effectiveness is, in contrast, maintained.

In the event of a dynamic frame content, the
lines which belong to a first field from two 8*8 pixel
blocks which are located one above the other are now
combined to form a first 8*8 block, and the lines which
belong to the corresponding second field from these two
8*8 pixel blocks which are located one above the other
are combined to form a second 8+%*8 block and are supplied
to the hybrid encoder in this form.

As a result of the reorganization of the input
signals, in the case of interlace input signals, switch-
ing over need not be carried out in the hybrid encoder
between an 8*8 and 2%(4*%8) DCT-transformation as in
DE 36 42 664, but an 8*8 DCT can also advantageously be
carried out in the.case of a dynamic frame content.

Movement detection is used to determine whether
the frame content is static or dynamic and accordingly to
carry out resorting or readdressing of the lines. This
information can in this case be added to the encoded data
of the respeétive block by means of one bit per block or
double block.

During the decoding, the corresponding lines are

changed back into their original sequence, the movement
| This is the replagement sheet
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di fferemmssﬂa&m%&fmﬁedmnt and the correlation of the picture elenents

wthin s reby falls. In contrast, in the event of static

pi cture g Mll m’r fectiveness of the coding is maintained. Wth a
dynami c , the lines pertaining to a first field fromtw 8*8
pi cture el enent bI ocks p05|t|oned one dbdvé the other are now conbined into
a first 88 hl r{__d th I|nes ;R.Perta ning to the correspondi ng second
field fromtH crf%r enent ” bl ocks positioned one above the

ot her are conbi ned i rlm) eﬂ@cmﬁ:&@*&ﬂol didie arabdwsimnénticned f oI pandaxde

hybrid COder?roposal, four luminance pixel blocks which are arranged
in a square are in each case combined to form a macro-
block. Two of those blocks of such a macro-block which
are located one above the other in each case advantage- .
ocusly belong together in the sense described above. In
this case, one bit per macro-block can also indicate the

resorting.

Drawings

Exemplary embodiments of the invention are
described with reference to the drawings, in which:
Fig. 1 shows the line arrangement within blocks in the
case of a static and dynamic frame content;
Fig. 2 shows a block diagram, having additional circuits

according to the invention, to form a codec.

Exemplary Embodiments_

Fig. la and Fig. 1b each show two blocks, which
are located one above the other, of luminance or
chrominance pixels in the x-y plane. In order to simplify
the illustration, the blocks each have a size of 4#*4
pixels instead of the size of 8*8 pixels. Instead of 8*8,
the blocks can in general also have a size of (2*n)*(2*m),
where n=1,2,3..., m=1,2,3,... . The two-digit numbers in
each case mark the physical position of a pixel. The
first digit in these numbers represents the block number,
and the second the line number within a block.

Those pixels of -the known hybrid encoder which
are to be encoded and decoded are artanged in progress-
ively scanned ﬁornt in accordance with Fig. la. This
likewise applies to pixels having a static frame content
in the case of interlace-scanuned pixels. In the case of
a dynamic frame content, the lines of in each case two
blocks which are located one above the other are inter-
changed in accordance with Fig. 1b before encoding and

This is the replacement sheet -
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4 Due to the re acg@ln of the input signals, one does not have to

switch ov’éhﬂs “““‘\ 8 and a 2*(4*8) DCT

are arranged in accordance with Fig. la again after
decoding.

Fig. 2 shows a hybfid encoder 25 in accordance
with the abovementioned Standard Proposal. Interlace-
scanned video signals from frame n are supplied to the
input 21 and pass into a frame memory 22 and a movement
detector 24. Data (two blocks which are located one above
the other) which are required by the movement detector 24
from frame n-1, and the line sections of the two blocks
which are in each case involved are read into a block
memory 23 from the frame memory 22, £rom which block
memory 23 the hybrid encoder can in each case pick off
8*8 blocks. In the block memory 23, the pixels are
buffer-stored in accordance with Fig. -la in the case of
a static frame content, and in accordance with Fig. 1b in
the case of a dynamic frame content.

The movement detector can be implemented in
accordance with various known methods. For example, the
absolute~-value differences between pixels from blocks in
the same physical position from frame n and frame n-l1l can
be formed for each block or doubie block to be encoded.
Alternatively, movement vectors formed by the hybrid
encoder 25 (for example in each case for two blocks which’
are located one above the other) can be used instead of
the movement detector. If the respective sum of these
absolute-value differences and/or the magnitude of the
corresponding movement vector for this block or these
blocks exceeds a predetermined threshold (that is to say
é. dynamic £frame content is present), the pixels are
buffer-stored in the block memory 23 in accordance with
Fig. 1b, and if not they are buffer-stored in the block
memory 23 in accordance with Fig. la. '

The resorting can be carried out in accordance
with the following instruction:

DO y=1,N/2

DO x=1,N
Bout (x,¥)
Boyey (%, ¥)
ENDDO

Binl (x, Z*Y-l)
Bini (x,2*y)

This is the replasement sheet
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trahsfmnat—i—e&—kn—fﬁer—hy‘mi d coder as in DE-A-36 42 664 but rather an 8*8
BCT can al so he advant ously carried out even with a dynam c picture

cont ent This$ i l p of a novenent detector neans, it is determ ned
whet her a t ll am c picture content is present and, accordingly, a
re-sortin sing of the lines is undertaken. This item of
informati on can then be added to the coded data of the respective bl ock by
means of a bit per block or double blaclk -
ENDDO
DO y=1,N/2
Byt (X, Yy+N/2)
Bouey (X, y+N/2)
ENDDO
ENDDO,

B;,; being that block which is locally located higher, and

Binz (x, 2*Y—1)
B, (x,2%y)

N being an even number.

This is the replacement sheet
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DuringT$Q§mgﬁ%9g&g epldcBf COrresponding lines are again arranged in the
origi na eby the item of novenent information is eval uated.
In the 411@“'@ ard Proposal, four |um nance.picture elenent blocks
each arr hape of a square € conbined into a nmacro bl ock.
Advant ageously, two of the bl ocks positioned one above the other of such a

macr o bl ock sgggxg Egggpmg pair in the above-nenti oned sense. Thereby, one

bit per macr | so indicate the re- sorting.

1. Method for video signal encoding using. a hybrid
encoder (25) which can process blocks of progressively
sampled pixels, characterized in that, before the
encoding, line sections of blocks of interlace-scanned
pixels (11-14, 21-24) are arranged within in each case
two blocks, which are located vertically one above the
other, such that only line sections from one field of the
video signals are obtained within each of these'blocks.
2. Method according to Claim 1, characterized in
that movement in the frame content is determined and the
line sectioms in the case of a dymamic fréme content are
resorted within the blocks which are located'one above
the other.

3. Method according to Claim 1 or 2, characterized
in that information is added to the encoded video signals
for each pair of blocks which are located one above the
other, which information indicates whether resorting of
line sections has taken place.

4. Method according to Claim 3, characterized in
that, after the decoding, the line sections are arranged
in their original sequence again, the information which
was added to the encoded video signals being evaluated.
5. Method accérding to one or more of Claims 1 to 4,
characterized in that the blocks have the size of 8*8
pixels. | |

6. Method according to Claim 5, characterized in
that four blocks having a size of 8*8 luminance pixels in
square form are iq each case combined, the blocks, which
are located one above the other, in each case being
arranged within these combined blocks.

7. Method according to one or more of Claims 3 to 6,
characterized in that the information which is added to
the encoded video signals in each case applies jointly to
four combined blocks.

8. Method according to one or more of Claims 1 to 7,
characterized in that the resorting of the line sections

is controlled by the output signal of a movement detector
This is the replasement sheet

[T v 31N




Dr awi ngs —Erbedirents of the invention will be described with the help of
t he drawi ngs. The draw ngs show in: Fig. 1 the disposition of the |ines
Fig. 2 a block

within the 14t n Replacedc and dynami c picture content;
circuit diaf : l itional circuits
l _

-7 -

(24) and/or by movement vectors which are generated in

the hybrid encoder (25).

o
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for a codec T aceerdance with the invention.
5- EnbOdl thSEeet

Wi

METHOD FOR VIDEO SIGNAL ENCODING
ABSTRACT

Transformation circuits for carrying out an 8'8 or
2°(4'8) DCT transformation exist. Switching between a 8°8 or
2°(4°8) DCT can be carried out by suitable choice of the
logical level of a conructing line. Hybrid coders for
picture signals are known which process blocks of
progressively scanned input signals using DCT, blocks of 878
pixels being coded or decoded in each case. In the case of
dynamic picture contents, the lines belonging to a field
are combined .to form a  first 8°8 block, and the lines
belonging to the corresponding second field are combined to
form a second 8'8 block from these two superposed 8'8 pixel
blocks and fed in this form to the hybrid coder. As a
result of the reorganization of the input signals,
switching between an 8°8 and a 2"(4"8) DCT transformation in
the hybrid coder is unnecessary for interlace input
signals, but ah 88 DCT can be advantageously carried out

also for a dynamic picture content.

FIGURE 1.

iis is the replacement sheet

Date: 3 1 JAN 1997



Fig. la and Fig. Ib respectively show two bl ocks of [um nance or
1 nance picture e @réd 'ofie'above the other in the x-y

pl ane. F?ﬂxs§ile&ﬁia§§éeﬂ?é od | lustration, the blocks each have a size of 4*4
pi cture e of a size of 8*8 picture elenents. In general, the
bl ocks co size of (2*n)*(2*m where n =1, 2, 3,..., m=1,.

2, 3,..., The two digit nunbers respectlvely mark t he
spati al p05|t|on of a pi cture el ement.- The first di git of this nunber
represents the block nunber, the second, the |line nunber within a bl ock.

M 1 11 1 11 11 11 11
12 12 12 12 13 13 13 13
3 13 13 13 21 21 2N 2
TARETARE TANE 1A 23 B B B
nn 27 2 2 1”2
2 n 2 2 A TR A A
23 3 3 23 2 2 n 2
2% 2% 2% W 2 2% 2% 2%
3 b
FIG.1
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The' pi cture el enents of the known hybrid coder which are to be coded or
decoded iMislsh&gHzﬁ%ﬁén\T lXcegcanned formare arranged in accordance with Fig.

la. This |} i S for picture elenments having static picture
content fof 4“!”@; anned picture elenents. Before the coding in the
case of dyna content, the lines of two bl ocks one above the
other are inter-changed in accordance with Fig. |Ib and after the decodi ng,
they are re-arranged i n accordance wi th &ig. |a. Fig. 2 shows a hybrid
coder 25 corresponding to the :

26

25

23

FIG. 2

22
24

21
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into a block store 23, fr
bl ocks on each occasi on,

RogS2h~1 P2

aferesaid Standard Proposal. Interlace scanned picture signals frompicture

n are supplied to the input 21 and thence arrive in a picture store 22 and

a novenent detector 24. The itens of data (two bl ocks one above the other)

of picture n-1 needed by the novenent detector 24 and the |ine sections of

the respective two bl ocks i nvol ved are read out fron1the plcture store 22
O .

.y

s, K B_ﬁi?Wga‘F

cor r espondiTig tiavEngiarg AR faamqgnm&pmum "° .-eéﬁ : pa fjid - t'g ;c-ged
correspondigiG¢di-disi.gddiare buffer stored in the ql ‘ g 4& o
to paged

State of the Art
DATE OF RECEIPT ...."X iz

’ﬁ SG

%

e /2

ooooo

A transformation circuit with the help of which an 8 * 8
or 2*(4*8) DCT transformation can be carried out is
described in DE 36 42 664 (DCT = discrete cosine
transformation). One can switch between an 8*8 and a

2* (4*8) DCT by the choice of the logical level on a
control lead.

In Signal Processing of HDTV, iI, Proceedings of the Third
International Workshop on HDTV, Turin, 30.08.- 0l1l.Sep.
1989, R. Kutka, “Block adaptive frame/field DCT coding
decided by vertical difference test’ and in Proceedings,
SPIE-The Intermational Society for Optical Engineering,
Image Algorithms and Techniques, 12.-14.Feb. 1990, Santa
Clara, W. Jass, A hybrid DCT-codec with local adaptivity
for the interlaced HDTV-transmission with 140 Mbit/s’, '
dependent upon a vertical difference test within a
quadratic block, the line sections before the
transformation are so sorted that in the upper and lower
block halves are contained only line sections from one
field. If sorting occurs, each of the two block halves
are handled with a non-quadratic transformation, but
otherwise with a quadratic transformation.

It is known from Funkschau, Vol. 60, No. 26, 16 Dec 1988,
Munich, P. Vogel, “Videobild auf der Datenleitung’ (“Video
images on data transmission lines’) to combine four
quadratic picture element blocks into a macroblock during
coding. '

In the two citations #amed at the second point, in the
case of dynamic picture content within a block (e.g. 16*16
picture elemgnté) in each case the picture elements
deriving from one of the two frames are transformed with a
This is the replassment sheet
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6 ,The novenent detector can be realised in accordance Wi th various known
nmet hods. For exanple, the absolute value differences of picture elenents
from bl ocks having the . '

2
special DCT (8*16). For static picture content, a normal
quadratic DCT (16+*16) is used. The disadvantage of this
state of the art is the relatively high expense for the
second special DCT. '

Invention

The object of the invention is to provide a method for the
coding of pictures by means of a codec suitable for
progressively scanned picture signals with which interlace
scanned input signals can also be processed. This object
is achieved-by the method in accordance with the invention
defined in claim 1.

Basically, the method in accordance with the invention
consists in that, before the coding with a hybrid coder
which can process blocks of progressively scanned picture
elements, line sections from respective blocks of
interlace scanned picture elements within two blocks
arranged vertically one above the other such that only
line sections from one field of the picture signals are
contained within each of these blocks.

Thereby, movement in the picture content is detected and
the line sections are re-sorted within the blocks one
above the other in the event of dynamic picture content.

The invention is based on the recognition that, even
within two quadratic blocks (16*16 or, as in the
description, 8*8) positioned one above the other, there is
a relatively high correlation between the picture elements
of a frame and that this permits a correspondingly high
coding efficiency with a quadratic DCT. Under these
conditions, the cost of the hardware for a re-sorting or
re-addressing of lines within these two blocks is now
substantially less than the cost of a special, non-
quadratic DCT. ' '
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sane spatial position of picture n and picture n-1 may be fornmed for each
bl ock or double block that has to be coded. Alternatively, novenent vectors
(e.g. for two bl ocks one above the other on each occasion) fornmed by the
hybrid coder 25 can be used instead of the novenent detector. If the

I nst ant aneous sum of these absolute value differences and/or the anount of
the correspondi ng novenent vectors for this block or these bl ocks exceeds a
predeterm ned threshold (i.e. dynamc piéture content is involved), the

pi cture el eMeet dnventésportiusg peamiics. a kosti-AevEntaddmese amd responding to

Fig' la, argfﬁgéﬁﬁbeshQQEQOE”1%Q§59|BE%,SE%Hgﬁéﬁdenc of movement in
. the picture content of interlace picture signals.

Advantageous developments of the method in accordance with
the invention are apparent from the appertaining appendant
claims. -

With a method for the'hybrid coding of picture signals
proposed by ISO-MPEG (ISO: Internatiocnal Organisation for
Standardisation, MPEG: Motion Picture Expert Grbup) under
the Standard‘?roposal number ISO 11172, progressively
scanned input signals are processed'in blocks with a DCT
whereby respective blocks of 8*8 picture elements are
coded or decoded and a sequence of inter-frame coded
pictures is replaced at regular intervals by intra-frame
coded pictures. Thereby, the effectiveness of the coding
is also based on the relatively high correlation of
picture elements within such blocks. If now, one also
wishes to process source signals scanned in interlace
fashion with such a hybrid decoder, the effectiveness of
the coding falls in the event of dynamic picture content
or, the data rate required for the coding increases,
because every second line derives from a block having
different phases of movement and the correlation of the
picture elements within such a block thereby falls. In
contrast, in the event of static picture content, the
effectiveness of the coding is maintained.

With a dynamic picture content, the lines pertaining to a
first field from two 8*8 picture element blocks positioned
one above the other are now combined into a first 8+*8
block and the lines appertaining to the corresponding
second field from these two 8*8 picture element blocks
positioned one above the other are combined into a second
8*8 block and fed in this form to the hybrid coder.
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The re-sorting may be undertaken in accordance with the follow ng |isting:

DOy =1, N2 DOx =1,N Blerr](x,y) = Blerr](x,2*y-1) Blerr](x,y)
= Blerr](x, 2*y) ENDDO ENDDO DOy = 1, N2 DO x = 1,N Blerr](x,y+N 2)
= Blerr](x, 2*y-1) _ B[err](x,y+hv2) = Blerr](x, 2*y)

4

‘Due to the reorganisation of the input signals, one does
not have to switch over between an 8*8 and a 2*(4*8) DCT
transformation in the hybrid coder as in DE-A-36 42 664
‘but rather an 8+*8 DCT cén also be advantageously carried
out even with a dynamic picture content.

With the help of a movement detector means, it is
determined whether a static or dynamic picture content is
present and, accordingly, a re-sorting or re-addressing of
the lines is undertaken. This item of information can
then be added to the coded data of the respective block by
means of a bit per block or double block.

During the decoding, the corresponding lines are again
arranged in the original sequence whereby the item of
movement information is evaluated.

In the aforesaid Standard Proposal, four luminance picture
element blocks each arranged in the shape of a square are
combined into a macro block. Advantageously, two of the
blocks positioned one abowve the other of such a macro
block always form a pair in the above-mentioned sense.
Thereby, one bit per macro block can also indicate the re-
sorting.

Drawings

Embodiments of the invention will be described with the
help of the drawings. The drawings show in:

Fig. 1 the disposition of the lines within the blocks for
static and dynamic picture content;

Fig. 2 a block circuit diagram having additional circuits
for a codec in accordance with the invention.
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ENDDO-HWIX) wherein, Blerr] is the block located in the higher position
and N is an even nunber. :

Embodiments

Fig. la and Fig. 1b respectively show two blocks of
luminance or chrominance picture elements positioned one
above the other in the x-y pléne. For simplicity of
illustration, the blocks each have a size of 4*4 picture
elements instead of a size of 8*8 picture elements. In
general, the blocks could also have a size of (2*n)*(2*m)
wheren =1, 2, 3,..., m=1, 2, 3,..., instead of 8+*8.
The two digit numbers respectively mark the spatial
position of a picture element. The first digit of this
number represents the block number, the second, the line
number within a block.

The picture elements of the known hybrid coder which are
to be coded or decoded in progressively scanned form are
arranged in accordance with Fig. la. This likewise
applies for picture elements having static picture content
for interlace scanned picture elements. Before the coding
in the case of dynamic picture content, the lines of two
blocks one above the other are inter-changed in accordance
with Fig. 1b and after the decoding, they are re-arranged
in accordance with Fig. 1la.

Fig. 2 shows a hybrid coder 25 corresponding to the
aforesaid Standard Proposal. Interlace scanned picture
signals from picture n are supplied to the input 21 and
thence arrive in a picture store 22 and a movement
detector 24. The items of data (two blocks one above the
other) of picture n-1 needed by the movement detector 24
and the line sections of the respective two blocks
involved are read out from the picture store 22 into a
block store 23, from which the hybrid coder is able to
select 8*8 blocks on each occasion. The picture elements
for static picture content corresponding to Fig. la and
those for dynamic picture content corresponding to Fig. 1lb
are buffer stored in the block store 23.
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7 € ains 1. Method for the picture signal coding or decoding of picture
el ement bl ocks of a predeterm ned size with the help of a transformation or
i nverse transformation using a hybrid coder (25) which codes bl ocks of

pi cture el ements, whereby a nodified processing takes place in the event of
dynam c picture content, characterised by the follow ng nethod steps: -
only quadratic bl ocks of the predeternin%d size are transforned or inverse

transfornmed i ndependently of S
The movement detector can be realised in accordance with

various known methods. For example, the absolute value
differences of piéture elements from blocks having the
same spatial position of picture n and picture n-1 may be
formed for each block or double block that has to be
coded. Alternatively, movement vectors (e.g. for two
blocks one above the other on each occaéion) formed by the
hybrid coder 25 can be used instead of the movement
detector. If the instantaneous sum of these absolute
value differences and/or the amount of the corresponding
movement vectors for this block or these blocks exceeds a
predeterminad threshold (i.e. dynamic picture content is
involved), the picture elements corresponding to Fig. 1b,
otherwise those corresponding to Fig. la, are buffer
stored in the block store 23.

The re-sorting may be undertaken in accordance with the
following listing:
DO y = 1,N/2
DO x = 1,N
Bouer (X, Y)
Bouer (X, ¥)
ENDDO
ENDDO
DO y = 1,N/2
DO x = 1,N
Bouey (X, y+N/2)
Bouey (%, y+N/2)
ENDDO
ENDDO,
wherein, B;,, is the block located in the higher position
and N is an even number.

Byn; (x,2*%y-1)
Binl. (x' Z*Y)

Bina (x,2*%y-1)
Binz (x, Z*Y)
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nmovenent in the picture content; in the case of dynanic picture content
(24), before the coding, line sections of blocks of interlace scanned
picture elenents (11-14, 21-24) within two bl ocks of the predeterm ned
guadratic size arranged vertically one above the other are resorted or
readdressed (figure Ib) so that wthin each of these bl'ocks only line
sections fromone field of the picture signals are contained and.after
decoding th Ii sections are again arranged or addressed in the origina
sequence (fgaﬁ*gﬁﬁa); - in the case of static picture content, no such
resorting or readdressing of the |line sections takes place; - an item of

i nformati on whi chyd s Hs ettt fre signal coding or decoding of
_ picture element blocks of a predetermined size with the

help of a transformation;or'inverse'transformation using a
hybrid coder (25) which codes blocks of picture elements,
whereby a modified processing takes place in the event of
dynamic picture content,'characterised by the following
method steps:
- only quadratic blocks of the predetermined size are
transformed or inverse transformed independently of
movement in Tthe picture content;
- 'in the case of dynamic picture content (24), before the
coding, line sections of blocks of interlace scanned
picture elements (11-14, 21-24) within two blocks of the
predetermined quadratic size arranged vertically one above
the other are resorted or readdressed (figure 1b) so that
within each of these blocks only line sections from one
field of the picture signals are contained and after
decoding the line sections are again arranged or addressed
in the original sequence (figure 1a);
- in the case of static picture content, no such resorting
or readdressing of the line sections takes place;
- an item of information which indicates whether a
resorting or readdressing of the line section has taken
place and which is correspondingly evaluated during the
decoding, is added to the coded picture signals;
- in each case, four luminance picture element blocks of
the predetermined quadratic size are combined in a square
shape and the blocks are arranged vertically one above the
other within these four combined blocks, the additional
information added to the coded picture signals in each
case being valid in common for the four éombined blocks.

2. Method according to claim 1, in which the blocks have
a predetermined size of 8 x 8 picture elements.

—_—
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resortihng or readdressing of the line section has taken place and which is
correspondi ngly eval uated during the decoding, is added to the coded
picture signals; - in each case, four |um nance picture el ement bl ocks of
‘the predeterm ned quadratic size arée conbined in a square shape and the

bl ocks are arranged vertically one above the other within these four

conbi ned bl ocks, the additional information added to the coded picture
-signals in each case being valid in conmo® for the four conbined bl ocks.

2. et hod acor di o 8aChalBidi ngneyNkel: ke BLOGKS WiBYR1H RERACL er M ned
size of 8 x B picture elenents. ) _
resorting or readdressing of the line sections 1is
controlled by the output signal of a movement detector
(24) and/or by movement vectors generated in the hybrid

coder (25).

4. Method according to any of claims 1 to 3, wherein for
movement detection for each of the blocks or double blocks
to be coded the differences in the absolute value of -
picture elements from blocks of the same spatial position
of two successive pictures are formed, such that, if the
instantanedus sum of these differences in the absolute
value for this block or this double block exceeds a
predetermined thfeshold, the resorting or readdressing of
the line sections takes place.

-_—
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8 3. . Method according to claim1l or 2, wherein the resorti ng or

readdressing of the line sections is
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controll ed by the output signal of a novenent detector (24) and/or by
novenment vectors generated in the hybrid coder (25). 4, Met hod
according to any of clainms 1 to 3, wherein for novenent detection for each
of the bl ocks or double blocks to be coded the differences in the absolute
val ue of picture elenents from bl ocks of the sanme spatial position of two
successive pictures are fornmed, such that, if the instantaneous sum of
these differences in the absolute value,for this block or this double block
exceeds a predeterm ned threshold, the Zesorting or readdressing of '
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METHOD FOR VIDEO SIGNAL ENCODING

ABSTRACT

Transformation circuits for carrying out an 8'8 or
2"(478) DCT transformation exist. Switching between a 8.'8 or
2°(4°8) DCT can be carried out by suitable choice of the
logical level of a connecting line. Hybrid coders for
picture sigmals are known which process blocks of
progressively scanned input signals using DCT, blocks of 8'8
pixels being coded or decoded in each case. In the case of
dynamic picture contents, the lines belonging to a field
are combined.ta form a first 8’8 block, and the lines
belonging to the corresponding second field are combined to
form a second 88 block from these two superposed 8°8 pixel
blocks and fed in this form to the hybrid coder. As a
result of the reorganization of the input signals,
switching between an 8°8 and a 2°(4°8) DCT transformation in
the hybrid coder is unnecessary £for interlace input
signals, but an 8'8 DCT can be advantageously carried out
also for a dynamic picture content. |

FIGURE 1.
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