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Quantization Matrix for Still and Moving Picture Coding

Technical Field
5 This invention is particularly useful in the coding of still and moving
pictures at very high compression. It is suitable for use in video conferencing
applications over standard telephone lines as well as for other applications that
require high compression.
Background Art
10 In most compression algorithms some form of loss in the decoded
picture is expected. A typical method for compression that produces good
results is to introduce this loss by quantizing the signal in the transform domain
. instead of the pixel domain. Examples of such transforms are the Discrete
Cosine Transform, DCT, the wavelet transforms and the subband.analysis
15 filters. In a transform based compression algorithm, the picture is converted
into the transform domain and a quantization scheme is applied to the
coefficients to reduce the amount of information. The transformation has the
effect of concentrating the energy into a few coefficients and noise can be
introduced into these coefficients without affecting the perceived visual quality
20  of'the reconstructed picture.

It is well known that some form of human visual perception system
with different weighting on the quantization on different coefficients can
improve the perceived visual quality. In coding standards such as the ISO/IEC
JTC1/SC29/WG11 1S-13818-2(MPEG2), the quantization of the DCT

25 coefficients are weighted by the quantization matrix. A default matrix is

normally used however the encoder can choose to send new values of the
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The values of the matrix in the position of higher frequency band are
actually not used, especially for very low bit rate coding where a large
quantization step is employed, or for an input block with very plain texture or
with good motion compensation. |

10 It is also found that, in the above prior art, for any of Quantization
Matrix used in different applications, the first value of quantization matrix is
always set to eight, no matter whether it is low bit rate coding or high bit rate
coding.

One problem with this method is the amount of information that need

15 tobesentas .part of the quantization matrix. In atypical case all 64 coefficients
each of 8 bits are required. This represents a total of 512 bits. If three different
Quantization Matrices are required for three bands of colour information, then
the total bits will be three times of that amount. This represents too much
overhead for low bit rate transmissions. It results in too long a set up time or

20 latency in the transmissions should the matrix be changed in the middle of the
transmission.

The second problem to be solved is the spatial masking of the human
visual system. Noise in flat regions are more visible than noise in textured
regions. Therefore applying the same matrix to all regions is not a good

25  solution as the matrix is globally optimized but not locally adjusted to the
activity of the local regions.

The third problem to be solved is the bit saving from the variable
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represents too much overhead for low bit rate transm ssions. It
results in too |ong ahsddingpat defaudtr quantization matrix including .a plurality of
quantization elements having p_redeterrmned values;
10 generating a particular quantization matrix including a plurality of
quantization elements having selected values;
reading said particular quantization matrix in a predetermined zigzag
pattern,
terminating the reading of the particular quantization matrix at a
15 selected position while reading in the predetermined zigzag pattern, and
producing a former portion of the particular quantization matrix;
adding an end code after the quantization elements of said former
portion of the particular quantization matrix;
reading said default quantization matrix in said predetermined zigzag
20  pattern from a position immediately after said selécted position, and producing
a latter portion of the default quantization matrix; and
synthesizing said former portion of the particular quantization matrix
and said latter portion.of the default quantization matrix to form a synthesized
quantization matrix.
25 According to the present invetion, a decoding method for decoding a

quantization matrix for still and moving picture comprises:
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receiving a number of quantization elements and an end code;
positioning said received quantization elements in a predetermined
5  zigzag pattern to form a former portion, and tenﬁinating the positioning of the
received quantization elements upon detection of said end code;

reading said default quantization matrix in said predetermined zigzag
pattern from a position immediately after said former portion, and forming a
latter portion with quantization elements from the default quantization matrix;

- 10 and

synthesizing said former portion of the particular qﬁantization matrix
and said latter portion of the default quantization matrix to form a synthesized
quantization matrix.

According to the present invention an encoder for encoding a

15  quantization matrix for still and moving picture comprises:

a holding member which holds a default quantization matrix
including a plurality of quantization elements having predetermined values;

a generating member which generates a particular quantization matrix
including a plurality of quantization elements having selected values;

20 a reading member which reads said particular quantization matrix in a
predetermined zigzag pattern;

a terminatjng member which terminates the reading of the particular
quantization matrix at a selected position while reading in the predetermined
zigzag pattern, and producing a former portion of the particular quantization

25 matrix;
an adding member which adds an end code after the quantization

elements of said former portion of the particular quantization matrix;
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Di scl osure of Invention 5 To solve the above problemto reduce
the transm ssion data, an encodi ng net hod for encoding a quantization
matrix for still and noving - picture, according to the present o
I nvention, conpri ses: hol di ng a default quantization matriXx
i ncl udi ng a pl YPAFRIP of quantization el ements having pretarmuoimed -
val ues; 10 generating a particular quantization matrix including
a plurality of quanti zation el enments having sel ected val ues;
reati ng sai d parti cul af regdip hmembeOwhioh febds $ﬂd@efﬁlﬁﬂﬁiﬁftfﬂaﬂgﬂfﬁdﬁ3&9 said
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portion of the mgfriiid forHPDtiRRALSSH qBddtitioA atrix. synt hesi zi ng
said former portion of the particul ar quantization matrix and said
latter portion of the Alafoading guathei pedsenn imaenmtion,t @ Hegdder forntdeesdiagda
quantization matrix. 25 According to the present invetion, a

decodi ng net hodluadtizakien maigx for still and moving picture comprises:
a holding member which holds a ‘default quantization matrix

10  including a plurality of quantization elements having predetermined values;

a receiving rhember which receives a number of quantization
elements and an end code;

a positioning member which positions said received quantization

* elements in a predetermined zigzag pattern to form a former portion, and
15 terminating the positioning of the received quantization elements upon
detection of said end code;

a reading member which reads said default quantization matrix in said
predetenhined zigzag pattern from a position immediately after said former
portion, and forming a latter portion with quantization elements from the

20  default quantization matrix; and . |

a synthesizing member which synthesizes said former portion of the
particular quantization matrix and said latter portion of the default quantization
matrix to form a synthesized quantization matrix.

A further problerhs are solved by the following means.

25 A default matrix is designed to allow a variable number of weights to
be updated by the encoder. This method of adjusting the matrix to the picture

content at different degrees is hereafter referred to as truncated quantization
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quantization matrix for still and noving picture conprises:

3
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15

20

25

coding bit rate, complexity of coded picture, as well as other aspects. It always
requires a small number of non-zero values which are normally concentrated
on the DC and the first few AC coefficients, especially in low bit rate coding.
Furthermore these non-zero values can be coded differentially, and less than
8-bit for each value will be used to code the difference values.

The quantization weights are scaled according to the activity of the
block.

The quantization weights are scaled according to the quantization
step size of the block.

The present invention provides a method to increase the efficiency of

using quantization matrix from both bit saving and adaptation to individual

* blocks.

Quantization matrix is decided based on different coding bit rate, as
well as other aspects in this way: only the first few values in quantization
matrix are set to non-zero with certain weighting, and others are truncated to
zero, which are not coded and transmitted. |

This truncated quantization matrix is scanned by zig-zag or other
ways, differentially coded and transmitted, together with the number of the
non-zero values, or terminated by specific symbol.

The weighting scale can be adjusted by checking the number of
coefficients left after quantization, since the number of coefficients left can
reflect the activity of the block. If only DC coefficient is left after quantization,
then the weighting scale for DC should be smaller or equal to 8 because it is flat
region, otherwise if a lot of AC coefficients are left, the weighting scale for DC

can be larger, for example two times of quantization step. The same adjustment
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pattern froma position imrediately after said fornmer portion, and form ng
a | atter portion with quantization elenents fromthe default

guanti zation matrix; 10 and : synt hesi zi ng said forner
portion of the particular quantization matrix and said latter portion
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sel ected position while reading in the predeterm ned . zigzag pattern,
and producifg a for meFigpdBtsheowvsod diageampaftancaxample oé atparteylen quantization i x;
an addi ng nenber which adds an end code after the quantization

el ements of sal#H%r ner portion of the particular quantization matrix;

4 Fig. 2A shows a truncated quantization matrix according to the

present invention.
Fig. 2B shows a diagram of another example of a particular
10 quantization matrix.
Fig. 3 shows a diagram of an example of synthesized quantization
matrix according to the present invention.
Fig. 4 is a block diagram of an encoder according to the present
" invention.
15 Fig. 5 is a block diagram of a decoder according to the present
invention. |
Fig. 6 is a block diagram showing one of the ways for encoding the
truncated quantization matrix.
Fig. 7 shows a diagram of an example of a scaling truncated
20  quantization matrix, which is to scale the value for DC only.
Fig. 8 is a flow chart showing the scaling procedure for DC
- coefficient in a truncated quantization matrix.
Fig. 9 is a block diagram of a decoder for decoding the scaled
truncated quantization matrix.
25 Best Mode for Carrying Out the Invention
The current embodiment is divided into two parts. The first part of

the embodiment describes the truncated quantization matrix. The second part
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a readi ng nenber which reads said default quantization matrix in said
predeterm ned zigzag pattern froma position i mediately after said
selected - - position, and producing a latter portion of the default
guanti zati on W&9835503 and a synt hesi zi ng nmenberCviregiied7s

synt hesi zes said forner portion of the 5 particular quantization matriXx
and said latter portion of the default quantization matrix to forma

synt hesi zed q%&%t%%ﬂrl eE BEstribes the operation of tA¢ ﬁ&éoxg'i ) ﬁﬁxﬁ%ﬁgcﬁrs nt

I nvention, a decoder coding a qguanti zat rx r stir'll and
novi ng pi ct ur esig@Beulie SEven though the embodBnét! déisegbemtie &pevdticiy Hohelania,

default quantization matrix 10 "including a plurality of quantization
el ements havi ngothrmeelhiods canéd applieé sndependently to achieverthesdasiredroytoember
which receives a nuaneirg. ?I\ s%%%vr;ta{nzgajn?;le of a default quantization matrix for intra
5 Luminance (Intra-Y) frame coding, and Fig. 1B shows an example of particular
quantization matrix that quantizes the high frequency coefficients more
coarsely.

Fig. 2A is an example of the truncated quantization matrix proposed
by the present invention. The key to this embodiment is that the number of

10  values in the quantization matrix to be transmitted may be less than 64. This is
particularly useful especially for very low bit rate coding, where only the first 2
or 3 values are required.

Fig. 4 shows an encoder, according to the present invention, using the

" quantization matrix for the still and moving pictures. The encoder includes a
15 DCT converter 32, a quartizer 34, and a variable length coding unit 49. A QP
generator 36 for generating quantization parameters after, e.g., every macro-
block is provided. The quantization parameter can be calculated using
predetermined equation after every macro-block, or can be selected from a look
up table. The quantization parameters as obtained are applied to the quantizer
20 34 and also to a decoder which will be described in detail later in connection
with Fig. 5.

In Fig. 4, the encoder further has a particular QM generator 38 for
generating particular quantization elements aligned in a matrix format. The
particular quantization elements in matrix are generated after every video

25 object layer (VOL) consisting of a plurality of layers. Examples of the

particular quantization elements in matrix QM are shown in Fig. 1B and Fig.

2B. In the case where the video data is sent with.less.data amount (such as

g



el ements and an end code; a positioning nmenber which
positions said received quantization el enments in a predeterm ned
zigzag pattern to forma fornmer portion, and 15 term nating the
positioning-of the received quantization el enents upon detection of
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portion of the default quantizatiaon rix,to forma synthesi zed
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hereafter referred to as uan
5 in the calculation, or a suitable quantization elements in matrix from the look

up table. The selector 37 can be operated manually by the user or automatically
based on the type of the image (real picture or graphic picture) or the quality of
the image.

10 The particular quantization elements in matrix QM are applied to a
truncator 40. The truncator 40 reads the particular quantization elements in
matrix QM in a zigzag format, as controlled by a zigzag scan 48, from a DC
-component to higher frequency components, as shown by dotted lines in Fig-

" 2A. When the truncator 40 reads a preset number of particular quantization

15  elements in matrix, a further zigzag reading from the matrix QM of block 38 is
terminated. Thereafter, an end code, such as a zero, is added by an end code
adder to the end of the preset number of particular quantization elements. The
preset number is determined by a setting unit 39 operated manually by a user or
automatically relatively to the type or quality; of the picture. According to an

20  example shown in Fig. 2A, the preset number is thirteen. Thus, there will be
thirteen particular quantization elements being read out before the termination
of the zigzag reading. These read out quantization elements are referred to as
quantization elements in the former portion, since they are in the former
portion of the zigzag reading of the particular quantization elements in matrix

25 QM. The quantization elements in the former portion are sent to a synthesized
QM generator 44, and the same quantization elements plus the end code are

sent to a decoder shown in Fig. 5. A seires of these quantization €lements’in
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i nventi on provqumgizationtelenients aligned as enattix, sfchi asi showwn inf Fig. 1A. uEhesg
gquantization matrix frombeth bit savi nﬁ and adaptation to jndividual
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coding bit rate, .a . wel | ot her aspects in this way: only the first
few val ues in &Qfamﬁi%faﬁl%% scan 43,

A synthesized QM generator 44 is provided for generating
synthesized quantization elements in a matrix form. In the synthesized QM
generator 44, the particular quantization elements in the former portion as
obtained from the truncator 40, and the default quantization elements in a latter

10  portion (a portion other than the former portion) from the default QM generator
46 are synthesized. Thus, the synthesized QM generator 44 uses the particular
quantization elements in the former portion and the default quantization
elements in the latter portion for synthesizing the synthesized quantization

" elements in matrix.

15 Fig. 3 shows an example of a synthesized quantization elements in
matrix in which the former portion F is filled with the particular quantization
elements and the latter portion L is filled with the default qunatization values. _

In the quantizer 34, the DCT coefficients COF in matrix format are
quantized by using the synthesized quantization elements in matrix from the

20 synthesized QM generator 44, and the qua_ntization parameter QP from the QP
generator 36. Then, the quantiier 34 generates quantized DCT coefficients
COF’ in matrix format. The coefficients COFij and COF’ij (i and j are positive

integers between 1 and 8, inclusive) have the following relationship.

COF,
v % OM, *0P

25 Here, QMij represent quantization elements in matrix as produced

from synthesized QM generator 44, QP represent a quantization parameter as
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matrix are set to non-zero with certain weighting, and others are truncated
to zero, which are not coded and transmtt ed. Thi s
truncated quantization matrix is scanned by zi-g-zag or. other 20 ways,
differentially_coded and transmtted, together with the nunber of the
non-zero val ue‘é’,opglr"ssf'%rm nated by specific synbol. PCTAIPIBAG474 )
wei ghting scal e can be adjusted by checking the nunber of coefficients
| eft after quantization, since the nunber of coefficients left can

reflect the actprodugedfrom @bgensrator 860TThe d¥antioed DCT eoefficiente{CORS 4Ry
guanti zati on, 2@@ then the weighting scale for DC should be smaller or
equal to 8 becdise fiuthercqdegiin the vapabledengthiemepdingaiit 49, anstthefcompressed

coefficients are | eft .weightin cal e r ) can pe larger, for
exanpl e two tingdegdata ¥itis tg‘(’)#rg'?’e%? lﬁg@&gﬂp%p@m&codﬂ shown in
6 \ﬁgggl 35503
PCT/ JP98/ 00474 = = _

5 Fig. 5 shows a decoder, according to the present invention, using the

quantization matrix for the still and moving pictures. The decoder includes a
variable length decoding unit 50, an inverse quantizer 52, an inverse DCT
converter 62, an end code detector 56, a synthesized QM generator 54, a
default QM generator 58, and a zigzag scan 60. |

10 The default QM generator 58 stores a default quantization matrix,
such as that shown in Fig. 1A. It is noted that the default quantization matrix
stored in the default QM generator 58 is the same one as that stored in the
default QM generator 46 shown in Fig. 4. The synthesized QM génerator 54

" and the zigzag scan 60 are substantially the same as the synthesized QM

15  generator 44 and the zigzag scan 48, respectively, shown in Fig. 4.

The video data VD transmitted from the encoder of Fig. 4 is applied to
the variable length decoding unit 50. Similarly, the quantized parameter QP is
applied to inverse quantizer 52, and the simplified data QMt is applied to the _
end code detector 56. |

20 As described above, the simpliﬁgd data QMt includes particular
quantization element in the former portion in the matrix. The particular
quantization elements are zigzag scanned by zigzag scan 60 and are stored in
.the former portion of the synthesized QM generator 54. Then, when the end
code is detected by the end code detector 56, the supply of the particular

25 quantization elements frorﬁ the end code detector 56 terminates, and in tumn,
the default quantization elements from the default QM generator 58 zigzag

scanned in the latter portion of the synthesized QM generator 54.
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can be done for the weighting scale for AC coefficients. Bri ef

Description of Drawi ngs - Fig. 1A shows a diagram of an exanple
of a default quantization matrix. 5 . Fig. 1B shows a

di agram of -an exanple of a particular quantization mat ri x.

Fig. 2A shows WOt@ssont ed quanti zation matrix according to thergposmeligesent
I nventi on. Fig. 2B shows a di agram of anot her exanple of a -
particular 10 quantization matriX. Fig. 3 shows a di agram of

an exanpl e of synthesiggd ﬂiéas”yﬁnﬂ?&ﬁieﬁ nﬁxzaﬁ@ﬁmd&xﬁgﬁéﬁké@l&ﬂlthe present

i nventi on. I agr am of” an encoder accor di ng
to the present gsynthesiZde)M géher&ﬁzrr 54 in Fig. 5 is Eie?sarrfe asSthd the @fqlfth@bl%gﬁgm of "a

decoder according to the présent i nventi on. is a
bl ock di agram sjnmwtmgnmmmanﬁxtglaaemcbufme sgnthedized (thgeneratot*mrm&tlgm
quanti zation matrix. Fig. 7 shows a diagram of an exanpl e of

a scaling truneﬁiﬂ%t@ﬁqudz%ﬁnéﬁaﬁﬁﬂ matrix\gandie negradycedatsing the val ue

for BC only. 5 simplified data QMt, it is possible to reproduce the high quality image with less

data to be transmitted from encoder to decoder.

Fig. 6 shows one of the ways to code and transmit the truncated
quantization matrix.

Here, the unit 1 is the truncated quantization matrix determined in the

10  unit 2 by checking different coding bit rate, different coding picture size, etc..
x1, X2, x3, ... in unit 1 are those non-zero quantization matrix values used to
quantize a block of 8x8 DCT coefficients in the same position as x1, x2, X3, ...
Other parts of the quantization matrix with zero values in the unit 1 means that

" the default value of the quantization matrix will be used. Inthe encoder, same

15  part of DCT coefficients of a 8x8 block will be set to zero.

The unit 3 is to scan the non-zero values in the unit 1 into a group of
data with larger value being concentrated on the first part of the group. Zig-zag
scan is shown here as an example.

| The unit 4 shows the optional part to code the scanned data by

20  subtracting neighbouring values to obtain the smaller difference values, Ax];
AxZ, ..., as shown in Fig. 6, maybe further followed by huffman coding or other
entropy coding methods.

At the same time, the number of non-zero quantization matrix values
is also coded and transmitted to decoder, together with those non-zero values.

25  There are different ways to code this information. The simplest method is to
code the number by using a fixed 8-bit. Another method is to code the number

by using a variable length table which is designed to use less bits to handle the

12



Fig. 8 is a flowchart showi ng the scaling procedure for DC _ _
coefficient in a truncated quantization matrix. Fig. 9is a
bl ock di agram of a decoder for decoding the ‘scal ed truncated

quanti zatiom matrix. 25 Best Mde for Carrying Qut the Invention

The current erfo@dmssoe is divided into two parts. The first peaibpdRipoars

t he enbodi nent describes the truncated quantization matrix. The second part
7 WD 98/ 35503 _

PCT/ JP98/ 00474 ot fredent Bise§M0Odi ment describes the operation of the

adaptive quanti zation step size scaling. Even though the enbodi nent -
describes the operati glferAatdisdy liktead of coding and transmitting the number of non-

zero quantization matrix values, as shown in Fig. 6, after the last non-zero
value, xN, or last difference value, AXN (N=1, 2, 3, ...) is coded, a specific

symbol is inserted into the bitstream to indicate the termination of the non-zero

Wy

quantization matrix coding. This specific symbol may be a value which is not
used in the non-zero value coding such as zero or a negative value.
Fig. 7 is the truncated quantization matrix with scaling factor S as
weighting for DC only. This scaling factor isl adjusted based on the activity of
10 individual bldck. The activity information can be obtained by checking the
number of AC coefficients left after quantization. x1, x2, X3, ..., x9 are the
non-zero values in the truncated quantization matrix to be used to quantize 8x8
DCT coefficient block, and S is the weighting for scaling up/down for the first
" value to adjust the quantizer for DC coefficient.
15 Fig. 8 shows the details about the scaling procedure for the first value
in quantization matrix.
The unit 5 quantizes each of 8x8 block by applying the truncated
~quantization matrix first, followed by the required quantization step at that time
for that block. The unit 6 checks the number of AC coefficients left after the
20  above quantization, passing to the unit 7 to decide whether the weighting S in
Fig. 7 is scaled up or down. If more AC coefficients left after the quantization
done in the unit 5, then the weighting S can be scaled up, shown in the unit §;
otherwise scaled down, shown in the unit 9. The unit 10 scales the weighting S
to adjust the first value in the quantization matrix, and the unit 11 re-quantizes
25  the DC coefficient by using the new adjusted value for block A and output all
the DC & AC coefficients to decoder.

The scaling up & down can be chosen some value related to the

13



bot h net hods can be applied i ndependently to achi eve the desired outcone.
Fig. 1A shows an exanple of a default quantization matrix for intra 5
Lum nance (Intra-Y) frame coding, and Fig. 1B.shows an exanpl.e of

particular- - quantization matrix that quantizes the high frequency
coefficients rWP8835503 coarsely. Fig. 2A is anpexasiloerpf the
truncated quantization matrix proposed by the present invention. The-
key to this enbodinent is that the nunber of 10 wvalues in the quantization
matrix o be ! panedt yuadimRpne] GoRfkBavale. Th S IS particul arly
useful especially for very low bit rate coding, where only the first 2 -

or 3 val ues are requi Theadjustment of the othdriqianfizstiérhatrix ¥ALRAGor ATSCOr di ng
to the present invention, using the guantization matrix for the still

and novi ng pi ccmf&lthéa@bcé‘dﬂmwedummsiaﬁlwWa'y. DCT converter 32, a

quanti zer 34, and a varjable |length coding unit 49. A QP = generator 36
for generating quanti é:qCSQCYMrtE%@ﬂP%V%H%ﬂZaBQQ stepesizg scabimgrand truncated ock

i id Th tization t er. b | cul at ed usi

or clet or m b SUHALERI ek 08Py RaHS: B ook, or can be Sel octed froma
| ook table. T td [ : ' | i t
Lhe quanti zor 20 34 DrdoarEo R SRR SRR i R I R BB Ay

detail later ih2edtirdescodethe truncated Guimitizatfon matrix, and the unit! I3 #l¥ defodd he
encoder further has a particular QV generator 38 for generating

particul ar quathei qrantigatieh steprfos eath ghiekbcknThe maitri4wild deadde dlhehe DC &

particul ar quantj zatjon el Fments in mtrix are %engrat ed after every video
AC coefficients for each of block. The unit 135 will check the number of AC

10 coefficients which are not zero, and the scaling factor can be determined in the
unit 16 by using the information obtained from the unit 15 and following the
same criteria as in the encoder. All DC & AC coefficients for each of block can
be inversely quantized in the unit 17 by the decoded scaling quantization

" matrix and the decoded quantization matrix. Finally all the inversely quantized

15  coefficients are passed to an inverse DCT transform coding unit to reconstruct

image picture.

The following formula are used for the quantization and inverse

quantization:
Quantization:
20 For Intra DC: Level =|COF| // (QM / 2)
For Intra AC: Level = |COFj . 8/(QP*QM)

For Inter:  Level = (|COF| - (QP*QM/32)) * 8/(QP*QM)

Inverse Quantization:

For Intra DC: |COF‘|=Level * QM /2
25 For Others: |COF‘| =0,
if Level =0

|COF’|=(2 * LEVEL + 1 ) * (QP*QM /16),

14



25 object layer (VOL) consisting of a plurality of |layers. Exanples of the
particul ar quantization elenments in matrix QM are shown in Fig. 1B and Fig.
2B. In the case where the video data is sent with | ess data anmount (such as
WD 98/ 35503 -

PCT/ JP98/ 0047%0 98/35503when the bit rate is |ow, oOr when the |rCE{PS/E474

sinple), the particular quanti zation el enments shown in Fig. 1B is used
in which | arge amount of guanti zati on el enents, such as 200, are used
in-the high frequencwfmq;}ygn¢(fh@Qp*QM§t[§) &Wd@r quantization el enents can
be obtained by cal culation or by using a suitable | ook up table. A"
selector 37 is prO\{CdEtiL ¢2 *4eEVEL hd )p’a(QFﬁQMsél@)sen in the
caf cul ation, a suita qguantization elements in matrix fromthe | ook
up table. The sel ect dflﬁ/Ebr#@,e(QBﬁQMébﬁ}rﬁmY&nly by the user or
automatical ly sed on the type of the image (real picture or graphic
pi cture) or the qual'PfLF-of

5 COF is the transform coefficient to be quantized.

LEVEL is the absolute value of the quantized version of the transform
coefficient.
COF’ is the reconstructed transform coefficient.
QP is the quantization step size of the current block.
10 QM is the value of the quantization matrix corresponding to the coefficient
to be quantized.
Default value of QM is 16.
The presented invention is to make quantization matrix adaptively
" changed according to coding bit rate, coding size, as well as human visual |
15 system, so that a lot of bits can be saved by truncating and scaling the
quantization matrix and encoding the values of the matrix differentially.
Therefore it will increase coding efficiency, especially for very low bit rate
coding. N
The invention being thus described, it will be obvious that the same
20 may be varied in many ways. Such variatigns are not to be regarded as a
departure from the spirit and scope of the invention, and all such modifications
as would be obvious to one skilled in the art are intended to be included within

the scope of the following claims.
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the image. 10 The particul ar .quantization elenents in matrix QM
are applied to a truncator 40. The truncator 40 reads the particular

guanti zation elenents in mat g format, as controlled
by a zigzag scan 48, froma DC ”mmmuﬁum,ﬁml gher frequency
conponents, asWQIﬂ%ﬁﬁSOEby dotted linés fn'Fid $ *2A Wen t hecrimuzpadrer 40
reads a preset nunber of particul ar quantlzatlon 15 elenents in matrix, a
further zigzag reading fromthe matrix QM of block 38 is t er mi nat ed.
Thereafter, an end code, such as a zero,ciamgged by an end code adder
to the end of the preset number of particular quantization elenents. The
preset nunber is determned by a setting unit 39 operat ed manual ly by a
user or automatlcallyrelatlvelytothety (1uality of the

pi cture. Accordi-ng to Afraps omumﬂongnmbvd]ofdem@ngzn andempvgepictureber i s
thirteen. Thus,.there w 344 thlrteen%{pllcular guanti zati on

el enents bei ng ﬁ"é@omb%ﬁcoégﬂ @trpﬁ@ qaployg adaptive quagtizatien sieg size sealimgng.
These read qut ti,on el enents are er.re S guanti zation
el enent s |n%t he"gﬁ?#h% %8?99 cog}pﬁggs#heeéﬁgr\agngﬁtqmeo or mer portion
of the zigzag reading LS i I.X 125
QM The quanti zation e er#%ﬁ %Hnt%ﬁ ?é&rgéﬁﬂéﬁ Pgﬁ&a eﬁg}gr%'lafl s@ej@i% ahd
synt hesi zed qua@ﬂzé@@@éﬁl&éntéfor@d&ﬂBlb@kﬁ@'ﬂi?tﬁﬁ»@d?&bi@irbﬂﬁ el enents plus

the end code are sent to a decoder shown in Fig. 5. A seires of these

quanti zati on el ement s determining scaling factors based on some criteria derived from the
quantization step size and/or the local statistics of the extracted quantized
10 coefficients;
obtaining the effective values of the quantization step size for each of
the different blocks by combining the decoded quantization step size and the
determined scaling factors;
inverse quantizing the quantized coefficients using the effective
15 values of the quantization step size;
transforming the inverse quantized coefficients into blocks of pixels
by means of an inverse_transform operation; and

reconstructing the picture from the said blocks of pixels.

20 2. A transform coding method of decoding still and moving pictures
from an encoded bitstream employing a truncated quantization matrix,
whereby the decoder comprises the following steps of: _

extracting the binary coded representation of the value indicating the
number of coefficients present in the truncated quantization matrix transmitted

25  inthe encoded bitstream;

extracting the binary coded representation of the said coefficients of

the truncated quantization matrix from the encoded bitstream;

16



PCT/ JP98/ 00474 the fornmer portion followed by the end code is called

a sinplified data Qv. Aﬂ ator 46 is provided
for storing default quanti zation L ﬁmmlﬂslmmﬁlgﬂl,l n matrix, such as
shown in Fig. wWA9Is/Issese default quantfzation el ements @@Q,mgaﬁuaea

out in the zigzag formby the 5 control of zigzag scan 48. -

A synthesized QM generator 44 is provided for generating synt hesi zed

quantization el ements éﬂra]%tlﬁgtthé)%lfl Moddd %?rr% D SIS bﬁ‘?ﬂ? rrreltrlzatm ste

generator 44, the particu quanti z tlon e sint

obt ai ned from tdige biid aah@FedddefAcientsTor S@é}ﬁbﬂobk%tﬁﬁtthéﬁéd@ﬁc@dimﬁt&dni‘ a
| atter 10 portion (a portion other than the forner portion) fromthe

default QM generator inverse4fuantizirgy théepiantided Teneficients sginghdss 2xtratidd
generator 44 uses the particul ar quantization elements in the forner
portion and theqltﬁélﬁ@atlﬂn@mm&&nql gnantlzatxonem@m;m S i n the latter port i on

r synthesizing the s esi.zed, quanti zat i gn ments.in, mt
fo y SZ 9 t¥ans ormin (%he 1nverse uantxzed coefﬁc1ent51 nto b'locks ofr ixels
g q P

by means of an inverse transform operation; and

reconstructing, the picture from the said blocks of pixels.

3. A transform coding method of decoding still and moving pictures -
10 from an encoded bitstream employing an adaptive Quantization step size
scaling and a truncated quantization matrix, whereby the decoder comprises
the following steps of: |
extracting the binary coded representation of the value indicating the
" number of coefficients present in the truﬁcated quantization matrix transmitted
15 inthe encoded bitstream;
extracting the binary coded representation of the said coefficients of
the truncated quantization matrix from the encoded bitstream;
extracting the binary coded representation of the quantization step
size and quantized coefficients 1"01; each block from the said encoded bitstream;
20 determine scaling factors based_ on some criteria derived from the
quantization step size and/or the local statistics of the extracted quantized
coefficients;
obtaining the effective values of the truncated quantization matrix for
each of the different blocks by combining the entropy decoded matrix values
25 and the determined scaling factors;
inverse quantizing the quantized coefficients using the quantization

step size and quantization matrix;

17
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15 Fig. 3 shows an exanple of a synthesized quant i zati on el ements
in matrix in which the former portion Fis filled wi tlmmﬁummlmmlluml
guanti zati on el enents and t h§TFatter—por] is filll

defaul t qunatization val ues. ’ THIS SHEETIHMS BEs

ntizer” 34, the"
coefficients Q%gh,gssﬁzatri x format Are REPmetlzef\by u5| kp&mgﬂm
synt hesi zed quanti zati on el enents | N MAECT T X Fom=th 20 synt heS| Ze
generator 44, and the quantization parameter QP fromthe QP gener at or

. COF'
T mtrix Tormat The EHBTITERE RS ersHer QAATedEeps Hitentn e Bidek afpintie
I nt egers bet vveegy &‘&Hg&ankg‘%ryétﬁéﬁgf"%@e %?ﬁrf %lnl ow ng rel ati onshi p.

COF' [err] quantlzatlon el enents in

matrix as pr oduced reconstrigting The piiraRdr oM e ReIFhIetks df pileld. epr esent a

quanti zation paraneter as 10
5 4. A transform .coding method of decoding still and moving pictures

from an encoded bitstream employing a truncated quantization matrix,
whereby the decoder comprises the following steps of:
extracting a plurality of the binary coded representation of the
coefficients of the truncated quantization matrix from the encoded bitstream
10 until a unique terminating symbol is encountered in the encoded bitstream;
extracting the binary coded representation of the quantization step
size and quantized coefficients for each block from the said encoded bitstream;
inverse quantizing the quantized coefficients using the extracted
- quantization step size and quantization matrix;
15 transforming the inverse quantized coefficients into blocks of pixels
by means of an inverse transform operation; and

reconstructing the picture from the said blocks of pixels.

5. A transform coding method of decoding still and moving pictufes'
20 from an encoded bitstream employing an adaptive quantization step size
scaling and a truncated quantization matrix, whereby the decoder comprises
the following steps of:

extracting a plurality of the binary coded representation of the
coefficients of the truncated quantization matrix from the encoded bitstream

25  until a unique terminating symbol is encountered in the encoded bitstream;
| extracting the binary coded representation of the quantization step

size and quantized coefficients for each block from the said encoded bitstream;

- e e o o e s i a4 an e e ’ 18
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WD 98/ 35503

PCT/ JP98/ 00474 produced from QP generator 36. The quH!lllﬁwmﬂﬂnlm "l“l
coefficients COF are t henfForEet Luded-%é}ﬁt e variab _ i
encodi ng unit 49, and the conpr psEd8 SHEET ‘&%J% gta VD is output from the
unit 49 and apBPPE¥50 t he decofler shRER-4 Hg 5. SPCT/IP98/00474

Fig. 5 shows a decoder, accordi TOo the present invention, using the
guanti zation matrix for the still and noving pictures. The decoder includes

a variabl e | engidete#piesisbflingifictofs based oY Sbsfs GuRMd A8Hved frdih Jhe
I nver se DCT converter 62, an end code detector 56, a synthesized QM

gener ator 54, auantizatickefstey sizeMmgFoe tle &mcﬂ&tahﬁsﬁi&;mfiﬂ@zmm_ad dqthntiked
The default QM generator 58 stores a default quantization matrix, _
such as that sito&ffi¢iantsig. 1A It is noted that the default quantization

tri stored in,the defau enerat.qr 58 is the sane one as t hat
stor Iﬁ)‘; nthe QSPIAIIOEEE §EREEE TR U85 OF Ris unde  ganisatos mai for |
nt hesi ze lys Zk scan
f K e sane as-the& g§§ %mg F%@%ew lﬂgkgggg’née&g?@ﬂgég%a@?@'e 89‘?%@519‘%@% va@,es.

respectively, ghaWhe dBtdrlnedscaling factors; The video data VD transm tted
fromthe encoder of Fig. 4 1s appﬁi ed to the variable | ength decodi ng

unit 50. Simlarly, thevetstaquaméxingahaoahstizédPcosfficients using the quantization

step size and quantization matrix;
transforming the inverse quantized coefficients into block of pixels
10 by means of an inverse transform operation; and

reconstructing the picture from the said blocks of pixels.

6. A method of decoding still and moving pictures from an encoded
~ bitstream employing truncated quantization matrix as in claims 2, 3, 4 and 5,
15  where extracting the binary coded representation of the said coefficients of the
truncated quantization matrix from the encoded bitstream, further comprises
the steps of
- obtaining the said differential values for the truncated quantization
matrix; | | B
20 inverse differential coding the above obtained difference values to
construct the original values of the said truncated quantization matrix in one
dimension;
inverse zig-zag scanning or other scanning the one dimensional
constructed values above to form the said truncated quantization matrix; and
25 completing the truncated quantization matrix by appending the
corresponding coefficients of the default quantization matrix in place of the

coefficients that were not transmitted in the truncated quantization matfix.

15 R
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applied to inverse quantizer 52, and the sinplified data Qv s applied to "

t he end code detector 56. 20° As descri bed am '"t'n
sinplified data QW includes part [ cuI ar guanti zati on " m””!!,
former portien in the matri x. [[The partroti=a quanti zat i’on ‘el ement ss ar
zi gzag scannedwibys/iassgzag scan}/60 In t he f]@rryjﬁgs,og,p,gtlon
of the synthesized QM generat Emlnen tihe end code is
detected by the end code det ector gy of the particular 25
guanti zation el enents fromthe end code det ect or 56 termnates, and in
turn, the default quantization elenents fromthe default Q\/I gener at-or

58 zi gzag scannedAitfardsisimh 88diRE kbl 8PeRlodiflE sﬁmha?qéiﬁﬁg pi®ures into

generator 54.
WO 98/ 35503 an encoded bitstream employing an adaptive quantization step size scaling,
PCT/ JP98/ 00474 _
whereby the encoder comprises the following steps of:
5 sampling an input image into a pluraliiy. of blocks comprising of two
dimensional array of pixels;
converting the said sampled blocks of pixels into transform domain;
quantizing the said block of transformed coefficients by applying the .
selected quantization step size to the said block of transformed coefficients;

10 determine scaling factors based on some criteria derived from the
quantization step size and/or the local statistics of the extracted quantized
coefficients; '

obtaining the effective values of the quantization step size for each of
" the different blocks by combining the quantization step size and the determined.
15  scaling factors;
re-quantizing thé coefficients in the said transformed coefficients
using the effective values of the quantization step size;
encoding the said final quantized transformed coefficients and
sending the coded information to decoder.
20 .
8. A transform coding method of encoding still and moving pictures into
an encoded bitstream employing a truncated quantization matrix, whereby the
encoder comprises the following steps of:
sampling an input image into a plurality of blocks comprising of two
25 dimensional array of pixels;

converting the said sampled blocks of pixels into transform domain;

HIl
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he
synt hesi zed QM generator 54 in Fi the t hﬁl
guanti zation matri x generated i nt g gener at of R4l
Since the 'synthesized quanti zat i reproduced using the
sinplified datO@¥I5503t i s possi- o e=rhe hi gh qupbtimeshdiape
with |ess data to be transmtted from encoder to decoder. ' -
Fig. 6 shows one of the ways to code and transnmit the truncated

quantization matriX. finding a general and&cfnpleR®qtifidzationSmalSy f
qug_nt [ zg_tj[on {rat rg;(d.gelttg%n% neii&;ﬁ%ﬁ;?iggﬁ %tézy 8#&&&2’?[2{]??@9%%5”
codin it rat exccdidi e di . : . : :
x[érr]g, ... inunit 1gare t hose noniiyzero quantization matrix val ues used to
quantize a bl ock of 8tBibaling k¢ Saidi eompletenquinetizusion matix hetordmgiesdhe
x[err], x[err],,... . .Oher parts of the quantization matrix with zero
values in the iecisian getasiast hat the default value of the quantizati](c)n
' i -t of efficients o
ga%;lgxb}/mol;{(5\t,)m'e| Fsgg' S'@?la{'x %1?22@8 gﬁﬁ’blgglcngf égnsfopr%%ﬁégg }qlelggi qpp(f)g@gﬁig he
D e et S bt o5 B settea BN B G
shown here as @mid¥RERIEF transformed coefficientshe unit 4 shows the optional part
to code the scanned data by 20 subtracting nei ghbouring values to obtain

the small er differencenvadingshe bérary xbded represéhitdtion of thégals@AnBidatingithe 6.
maybe further followed by huffnman codi n% or ot her o _ ]
number of coefficients present in the truncated quantization matrix transmitted

Thus, the synthesized quantization matrix gnert _ed int Eﬂ]ﬂﬂ“jﬁﬂﬂlﬂlll |
N Js_
5

10 in the encoded bitstream;
encoding the binary coded representation of the said coefficients of
the truncated quantization matrix into the encoded bitstream; and
encoding the binary coded representation of the said quantization step

* size and quantized transformed coefficients of each of the blocks into the

15 encoded bitstream.

9. A transform coding method of encoding still and moving pictures into
an encoded bitstream employing an adaptive quantization step size scaling and
a truncated quantization matrix, whereby the encoder comprises the following
20  steps of: . _
sampling an input image into a plurality of blocks comprising of two
dimensional array of pixels;
converting the said sampled blocks of pixels into transform domain;
finding a general and complete quantization matrix for the image
25  according to human visual system;

truncating the said complete quantization matrix according to some

decision criteria;

21
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to code this information. The si dRbdoEb is t g code the nunber
by using a fi WH%5H3t . Anot her jrethod fs—to=e68e t he numberPCT/JPISAMY4 USing
a variable length table which i s designed to use less bits to handle the ~

entropy codi ng net hods. At the sane tine, t
non-zero quantization matrix val ues Ls—alseg—{;0ded ari HiL imﬁ Mﬂﬂl
decoder, together with those no §§M§Jﬂﬂﬁ$\8 EEEN here ar c t

pl €S1q

12 WD 98/ 35503 _
PCF/ JP98/ 00474 qiRsfizthp ¢kl 841l bieeest transformed coefficientélblyeippiyingeahy
I nstead of coding and transmtting the nunber of non- zero

quanti zati on nmatid tuneEted quarizatibowatiin afidghe 8¢leafeteuantieatiars stepaizezterthe
said block of transformed coefficients; '
determine scaling factors based on some criteria derived from the
5 quantization step size and/or the local statistics of the extracted quantized
coefficients;
obtaining the effective values of the truncated quantization matrix for
each of the different blocks by combining the initial truncated quantization
matrix values and the determined scaling factors;
10 re-quantizing the coefficients in the said transformed coefficients
using the effective values of the truncated quantization matrix;
encoding the binary coded representation of the value indicating the
number of coefficients present in the truncated quantization matrix transmitted
" in the encoded bitstream;
15 ' encoding'the binary coded representation of the said coefficients of
the truncated quantization matrix into the encoded bitstream; and
encoding the binary coded representation of the said quantization step
size and the said final quantized transformed coefficients of each of the blocks
into the encoded bitstream.
20 ‘
10. A transform coding method of encoding still and moving pictures into
an encoded bitstream employing a truncated quantization matrix, whereby the
encoder comprises the following steps 6f:
sampling an input image into a plurality of blocks comprising of two
25 dimensional array of pixels;

converting the said sampled blocks of pixels into transform domain;
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val ue, xN, or last difference value, [err]xN (N=1, 2, 3, ...) s coded a
specific 5 symbol is inserted into the bi tstreamto c““l“ﬁ“lﬁl““ﬂ“l lm
term nation of the non-zero uantlzatlon matri x co

rh.\ !

synbol may he a val ue which is ngt e non-Zer§ val ué cbdi'ng
such as zero @jos33egati ve val ue 9. 7 is§ ,#)ﬁ %bgg ted
quantization matrix wth scalingt&a ei ghting tor onl
This scaling factor is adjusted based on - y of 10 indivi dual
bl ock. The activity i g Br mat i on c obt ?I ned b¥1 checki n 2

nunber of AC coeffici 8REE éf&e“&f%e?n GRS S AT Z%F@Prr]la 32‘[ Pl }he k‘P@S‘T’]

x[err] are_t non Zer?sys%l ues in the truncated quanti zation

matrix to be ug‘éﬁ“ﬁg‘%%ﬁ%"ﬁ?g >DCT coefficient bl ock and S is the
hti f I t I
wei ghting for scaling fﬁﬁé tkgosl:ax& RS nidiE® qlf:antlzaglﬁﬁ‘ rHétntx e gl o a%out

quantizer for DC coef I clent” hows t e

the scal i ng prdeedigrectiRtiat he first val ue - in quantization matriXx.
The unit 5 quantizes each of 8x8 bl ock by applying the truncated

quanti zati ofi matrix f gnantizifgtheosaid bbyck h’étramfunnedcqeﬁhﬂ&rﬁaby@ppbtmg the
that tine for that block. .The unit 6 checks the nynber of AC
coefficients | &tid tamacated %weatloamxméﬁm selerisd Q%E‘éé@tmj‘l stp sk tathe 7

to deci de whet her, t;he Fig. 7 is scaled up or down. If
nore AC coeff|E?’élntflgck&ttggfﬁoéﬂ‘egﬁ@e%ﬂﬁﬂszat i on done in the unit 5,

then the weighting S ' . se
scal ed down, shown i ngﬁib&?ﬁ%ﬁ?é‘gﬁg% ﬁlt%\,q{}h@c ‘F&d% Iées\%rel’faé S ofﬁ%@a’i&“
to adjust the theHlciamt o thérhheated q0ahEAH N mERE into ﬂ@él&éd&dtﬁits&rea&
re-quantizes 25 the DC coefficient by using the new adjusted val ue for

bl ock A andi0out put al encoding a specific unique symbol indicating the end of the truncated

quantization matrix into the encoded bitstream, and
encoding the binary coded representation of the said quantization step
size and quantized transformed coefficients of each of the blocks into the
- encoded bitstream. |
15
11. A transform coding method of encoding still and moving pictures into.
an encoded bitstream employing an adaptive quantization step size scaling and
a truncated quantization matrix, whereby the encoder comprises the following
steps of:
20 sampling an input image into a plurality of blocks comprising of two
dimensional array of pixels; |
converting the said sampled blocks of pixels into transform domain;
finding a general and complete quantization matrix for the image
according to human visual system;
25 truncating the said complete quantization matrix according to some

decision criteria;
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the DC & AC coefficients to decoder. The scal I ng u & dovvn o

£ 5 e S e ™ i

PCT/ JP98/ Q0474 present qifamee tpo_nogf" a fixed Valuet

rix values for Afcrgpesino4ra
coefficients can be followed the ar way'. A decoder of-

the adapti Vﬁ guanti zati on step size scaling and truncated 5 quantization
matrix is shown in Fig. 9. . . I Fiq, .

bi t'streamis input _tBaf‘ﬁ%t‘%}_aééla%??ldﬂ%°‘%ﬂﬁgn% quoaﬁqlérggggce@%ﬁﬁgg the

tr ‘fncat ed quanthzakh At SREhantizaB0H rdifixWaldithd 3elétied fRGHSS on step size to the

said block of transformed coefficients;

determine scaling factors based on some criteria derived from the
5 quantization step size and/or the local statistics of the extracted quantized
coefficients;
obtaining the effective values of the truncated quantization matrix for
each of the different blocks by combining the initial truncated quantization
matrix values and the determined scaling factors;
0 re-quantizing the coefficients in the said transformed coefficients
using the effective values of the truncated quantization matrix;
encoding the binary coded representation of the said coefficients of
the truncated quantizétidn matrix into the encoded bitstream;
encoding a speciﬁc'unique symbol indicating the end of the truncated
15 quantization matrix into the encoded bitstream, and
encoding the binary coded representation of the said quantization step
size and the said final quantized transformed coefficients of each of the blocks

into the encoded bitstream.

20 12. A method of encoding still and moving pictures into an encoded
bitstream employing truncated quantization matrix as in claims 8, 9 10 and 11,
where encoding the said binary coded representation of the coefficients of the
truncated quantization matrix into the encoded bitstream, further comprises the
steps of

25 zig-zag scanning or other scanning the said truncated quantization

matrix above to form a one dimensional array of values; and
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the quantization step for each of block. The unit 14 will decode all the DC
& AC coefficients for each of block. The unit 15 w lmlﬂmlm “mﬂll" I"l
nunber of AC 10 coefficients which are not zero and -t he

can be detersmined in the uni tp=E8=55 N |f or mett | én 6bt a| n%d *
fromthe unit W&em3s€03f ol | owi ng t he A as i npbhSeda

All DC & AC coefficients for each o !e mverse‘?P quantlzed
in the unit 17 by the decoded scali'

matri x and t he
ded he.i nvers uanti zed 1

Coeff1ci ants. éfgt ngsgﬁg ing i i@%&ﬁi% Q'Hg% fieridentighm far qa@g of the

reconstruct lggﬁfa'i”ilﬁlues of the saldt nEQ%dﬂﬁJan?%P%ﬁ% 25{ sed

for the quanti zat | on and®rnvers
For Intra DC. of thé eMedimehsiorkcdd td @f‘a{n al)fferentlal values; FOr Intra AC

Level = | COF| * 8/ (QP*QVY For Inter: Level (|COF] - (QP*QMV 32))
- 8/ (QP*QM | nveeatrofyantdingt ither: said dlfferentlaFOValhéﬁ rforDéhe trunt 426l |
= Level Q\/I/2 25 For Others; | COF' | if Level =
0 5 | gepniizatiqrp matrig\/far qn@mg (i @m /bm;ream, by means of entropy
14 coding.

13. A method of adaptively truncating the quantization matrix in

transform coding according to claims 8, 9, 10 and 11, whereby the said
10  truncating criteria comprises the step of determining the truncating pattern
based on the scanning order to obtain the minimum number of coefficients that
are need to be changed while leaving the rest of the coefficients as the default -
values, and selecting only the coefficients that have changed as part of the
truncated quantization matrix to be encoded in the bitstream.
15
14. A method of adaptively scaling the quantization step size in transform
coding according to claims 1 and 7, whereby determining the scale factor and
scaling the values of the said quantization step size further comprises. the
following steps of:
20 checking the number of non-zero AC coefficients of the said block of
quantized transformed coefficients;
increasing the scale factor for the blocks with more non-zero AC
coefficients while decreasing the scale factor for the blocks with less non-zero
AC coefficients;
25 applying the scale factor to the first coefficient and any predetermined
number of coefficients of the block; and
employing the same criteria in the encoder as well as in the decoder.
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|COF'| = (2 * LEVEL + 1) * o

0, (QP*QM /16) is even H‘S\‘NT@E@HASSBEEN COF i.s the transform
coefficient towoosgssentized. RERLAGED i s thle absol ute \@@W9QJ04,t4he :
quanti zed version of the transform —coefficient.

is the reconstructed transform coefficient. QP is the quanti zatl on
step size of the current block. 10 QM is the value of the quantization
matri x corresponding to the coefficient to be quanti zed.

15. A method of adaptively scaling the quantization matrix in transform

coding according to claims 3, 5, 9 and 11, whereby determining the scale factor
and scaling the values of the said truncated quantization matrix further
5  comprises the following steps of: |

checking the number of non-zero AC coefficients of the said block of
quantized transformed coefficients;

increasing the scale factor for the blocks with more non-zero AC
coefficients while decreasing the scale factor for the blocks with less non-zero

.10 AC coefficients;

applying the écale factor to the first coefficient and any predetermined

number of coefficients of the said truncated quantization matrix; and

employing the same criteria in the encoder as well as in the decoder.

15 16. A method of adaptively scaling the quantization step size in transform
coding according to claims 1 and 7, whereby determining the scale factor and
scaling the values of the said quantization step size further comprises the
following steps of:

checking the number of non-zero AC coefficients of the said block of
20 quantized transformed coefficients; '
applying a predetermine quantization step size to the DC coefficient
for blocks with AC coefficients while applying a second alternative
quantization step size to the DC coefficient for the blocks with no AC
coefficients;

25 employing the same criteria in the encoder as well as in the decoder.
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Default value of QMis 16. The present ed |nvent

quanti zation matri x adaptively changed accordi ng :[al m mﬁml a‘g‘
coding size, as well as human vi S L can
be saved by-truncating and scali ﬂ'%%ﬁ;‘:ﬁg RN ;'at ion rrat rix and

encodi ng the WeI988850df the rmtr i RS 1y Ther efcaveos/aosmi | |

I ncrease coding efficiency, especially for very low bit rate codi ng.”
The invention being thus described, it will be obvious that the same 20

may be varied ip rranyAWﬁye%hocﬁa?mewaairg bP Yadif Fatlft nfa@niagna iORA Adid

departure fromthe spirit and scope o € 1 nvention

nodi fications accon ara%\/\mﬂdaﬁﬁs 0PViaads 3 owm:aelgkléﬂtm},tmg tthe &iﬁarﬁr €oded
i ntended to be included within the scope of the follow ng clains.

15 representation of the value indicating the number of coefficients present in the

truncated quantization matrix and the coefficients of the truncated quantization -
5  matrix, comprises the following steps of: '
decoding the said number of coefficients presents in the truncated
quantization matrix by using a fixed or variable length code in the bitstream;
followed by
decoding the coefficients of the truncated quantization matrix by a
10  series of fixed or vari_able length code in the bitstream, the number of which is
determined by the said number of coefficients present in the truncated
quantization matrix. |
»
" 18. A method of decoding of quantization matrix in transform coding
15  according to claims 4 and 5, whereby extracting a plurality of the binary coded
representation of the coefficients of the truncated quantization matrix from the
encoded bitstream comprises the step of:
decoding the plurality of coefficients of the truncated quantization
matrix by a series of fixed or variable length code in the bitstream and

20 terminating only when a specific unique terminating symbol is encountered.

19. A method of encoding of quantization matrix in transform coding
according to claims 8 and 9, whereby encoding the binary coded representation
of the value indicating the number of coefficients present in the truncated
25 quantization matrix and the coefficients of the truncated quantization matrix,

comprises the following steps of:
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A transform codi ng net hod of decoding stil I and novi ng p“ﬂlmwlll,," "Ilsl '“I&m

an encoded hitstream enpl oyi ng adal

step size scaling,
wher eby the deg@sigssseonprises the f{oHI®R [%?%E%P PCT/IP98/00474

extracting the binary representatipn_of

112z on step size and

quantized coefficients for each bI OCK Tromthe said bitstream

determining scaling facto .QN i ' [
quantization step si zeSRaMG F}i lﬁ&u ?rg? ﬁr%%%%( r??é% rexgmcated

quanti zed 10
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of the quantization s

ep size for e he diTferent bl ocks by

conbi ning the degRAR Byianti zation step size and the

10

15

20

25

encoding the coefficients of the truncated quantization matrix by a
series of fixed or variable length code in the bitétream, the number of which is
determined by the said number of coefficients presents in the truncated

quantization matrix.

20. A method of encoding of quantization matrix in transform coding
according to claims 10 and 11, whereby encoding the binary coded
representation of the said coefficients of the truncated quantization matrix into
the encoded bitstream, comprises the following step of:

encoding the coefficients of the truncated quantization matrix by a

' series of fixed or variable length code in the bitstream, and inserting a specific

unique symbol to indicate the end of the truncated quantization matrix.

21. An encoding and decoding method according to claims 1,3, 7 and 9,
where a different scaling factor is derived for each of the coefficients in the

block.

22. An encoding and decoding method employing truncated quantization
matrix according to claims 2, 3, 4, 5, 8, 9, 10 and 11, where a separate
quantization matrix is used for the luminance and chrominance component of

the picture.

23. An encoding method for encoding a quantization matrix for still and

moving picture comprising: -
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determ ned scaling factors; I nver se quant i ZI ng ‘the quant | zed
coefficients using the effective 15 values of the quant ﬂnmﬂuu mﬁﬁllﬂl Im
transform ng the inverse quantiz 1 bl oc

by neans of an inverse transfor mippeiasHERT HaScBEEN

reconstructi ngwbhessspst ure from tihe saigkrlagets of FFi xel s. P%Q‘m-ys%un
A transform codi ng net hod of decotisg—st——amranovr ng pictures #r

an encoded bitstream enpl oying a truncated quant | zat | on matrix,

wher eby t he decoder rises t foI | ow ng .step
extracting the bi narymé&g e fiedadh qHansIzatien H@tﬁél includiogcat phialine of

d t t
ranemi (1 ed o5 SOl I8 HENs iRt plsfERARkRE WSS 2L 0T a0 gt he
bi nary coded representaiopaiff af e@ﬁgxld tclgl?fr?ﬂg%d%fdneﬂia?rigfincludiné S ibEHAgsLd

guanti zation matrix fromthe "encod
16 quantization elements having selected values;

5 reading said particular quantization métrix_ in a predetermined zigzag
pattern; |
terminating the reading of the particular quantization matrix at a
selected position while reading in the predetermined zigzag pattern, and
producing a former portion of the particular quantization matrix;
10 adding an end code after the quantization elements of said former
portion of the particular quantization matrix;
reading said default quantization matrix in said predetermined zigzag
pattern from a position immediately after said selected position, and producing
a latter portion of the default quantization matrix; and
15 synthesizing said former portion of the particular quantization matrix
and said latter portion of the default quantization matrix to form a synthesized

quantization matrix.

24. A decoding method for decoding a quantization matrix for still and
20 moving picture comprising: _ -
holding a default quantization matrix including a plurality of
quantization elements having predetermined values;
receiving a number of quantization elements and an end code;
positioning said received quantization elements in a predetermined
25  zigzag pattern to form a former portion, and terminating the positioning of the

received quantization elemerits upon detection of said end code;
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WO 98/ 35503

PCT/ JP98/ 00474 ext ractl ng the binary cod%ﬂ”’&lﬂ'lﬁﬁ@“ﬂlm
of the quantization step si ze uantized-easf fi C

bl ock fromthe said encoded bitst I i nver se quant i zi'ng*t he
gquanti zed coefywbegeahs using the :\ i zationg Eﬁ'ﬁfbsﬁsbﬁ? and

quanti zation matrix; 5 s ‘ ~1 nverse guanttze
coefficients into bl ocks of pixels by means of an i nverseht ransform
operation; and ructln the pi.cture fromthe, s

blooéks of pixel s. readigig Salgﬁet%ﬂ tt‘i“&ﬁ??%l‘ E@g‘i%(}f‘ ﬁ%‘giﬂiﬁdﬁPﬁﬁ’é’@a@&@g
still and novi t S Lo t tream an
2dapt i ve.quant | S #eRCa Bsiich lmmgﬂ%ﬁ*?%ﬁgﬂﬁ%d il PR ot g
matrix, wher ebylait@? Qﬂf&gﬁf C(@I%Exhﬁén elemerit ?r fQQlt Hﬁ%ﬁion matrix;
extractlng t he blna y code presentation o e va ue 1n

nunber of coeffamd ents present in the truncat ed quanti zation matrix
transmtted . . . : . L. .

synthesizing said former portion of the particular quantization matrix
and said latter portion of the default quantization matrix to form a synthesized

quantization matrix.

25. An encoder for encoding a quantization matrix for still and moving
10  picture comprising:
a holding member which holds a default quantization matrix
including a plurality of quantization elements having predetermined values;
a generating member which generates a particular quantization matrix
including a plurality of quantization elements having selected values;
15 a reading member which reads said particular quantization matrix in a
predetermined zigzag pattern; |
a terminating member which terminates the reading of the particular
quantization matrix at a selected position while reading in the predetermined
zigzag pattern, and producing a former portion of the particular quantization -
20 matrix; '
an adding member which adds an end code after the quantization
elements of said former portion of the particular quantization fnatrix;
a reading member which reads said default quantization matrix in said
predetermined zigzag pattern from a position immediately after said selected

25  position, and producing a latter portion of the default quantization matrix; and
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15 in the encoded bitstream extraﬁtl ng the binary coded
representation of the said coefficients of t IruncaL m m
matri x fromthe encoded bitstream aS B actin "ﬂmmﬁ ﬁ s”ﬂ",
coded representation of the quanti éTtHl‘éﬁHfrf% e and”quant' zéd
coefficients fwoogasses bl ock fromtfhe sai RE GER tream

determ ne scaling factors based on~SOE Criteria derived fro
guanti zation step size and/or the local statistics of the extracted

e . ,0b ffect I
of the. truncat ed_quantd SRR REREROHWhick Sz sah ommer Barion B Geks
taling fact or Seraeela? QhaftEARRincdat I iy foriorfiba e} GlaReation

coef ficients ushagix REFHANSIAREISH quantitiBR ik, and quantization matrix;
17

m%?'ﬂg98/00474

5 26. A decoder for decoding a quantizatioﬁ matrix for still and moving
picture comprising;:

a holding member which holds a default quantization matrix
including a plurality of quantization elements having predetermined values;

a receiving member which receives a number of quantization

10 elements and an end code;

a positioning member which positions said received quantization
elements in a predetermined zigzag pattern to form a former portion, and
terminating the positioning of the received quantization elements upon
detection of said end code;

15 a reading member which reads said default quantization matrix in said
predetermined zigzag pattern from a position immediately after said former
portion, and forming a latter portion with quantization elements from the
default quantization matrix; and .

a synthesizing member which synthesizes said former portion of the

20  particular quantization matrix and said latt;r portidn of the default quantization

matrix to form a synthesized quantization matrix.
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18 transform ng the inverse quantized coefficients into bl ock of

pi xel s by neans of an inverse transform operation; and

reconstructing the picture fromthe said bl ocks of pixels.. 4. . A
transform-odi ng nethod of decoding still and noving pictures from an
encoded bi t st reenssssgd oyi ng an adaptive quanti zation step Siiémﬁﬁﬁkbﬁg and
a truncated quantization matrix, whereby the decoder conprises the -
foll owi ng steps of: extracting a plurality of the binary coded
representation of the coefficients of the truncated quantization matrix
fromthe encoded bitstreamuntil a unique term nating synbol is encountered

in the encoded bits”:7 fﬂz extracting the binary coded
representation of tHe 1 ation step size and quantized coefficients for

each block fromthe sard encoded bitstream det erm ne scaling

factors based on sone crite¢ria derived fromthe quantization dtep size
and/or the local statisticg & tAE ext%actdd RfantPZed29 34

16 16 22 24 27 29 34 37

19 22 26 27 29 34 34 38
22 22 26 27 20 34 37 40
22 26 27 29 32 35 40 48
26 27 29 32 35 40 48 58
26 27 29 34 38 46 56 69

- .:3&:
27 29 35 38 486 56 69 83

Fig.1B

8 18 22 44 78 200 200 200

18 18 25 48 71 200 200 200
22 25 29 54 87 200 200 200
44 44 52 54 87 200 200 200
66 78 81 87 96 200 200 200
200 200 200 200 200 200 200 200
200 200 200 200 200 200 200 200

200 200 200 200 200 200 200 200
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coefficients; obtaining the effective values ofthe truncated
quanti zation matrix for each of the different blocks by conbining the
entropy decoded nmatri x val ues and the determ ned scaling factors;

i nverse quantizing the quantized coefficients using the quantization step

Si ze and quanworgsissd nmatri x; : transform'ng the i nvermer/opasosdt4szed -
coefficients into block of pixels by neans of an inverse transform -
operation; and reconstructing the picture fromthe said bl ocks of
pi xel s. 19

Fig.2A

8-—--18 22---44

18”7 18" 25

] ,I ”

! ,I /',

22" 257 29

4w o

v

5'5" The Quantization
Matrix is
truncated at
this point.

Fig.2B

8 18 22 44 78 78 87 108
18 18 25 48 71 87 96 118
22 25. 20 54 87 96 108 123
44 44 52 54 87 96 108 132
66 78 81 87 96 108 115 140
78 78 87 96 108 115 123 158
87 87 96 108 115 123 132 167

96 108 118 123 132 140 158 200

2/9



5. A nmet hod of decoding still and noving pictures froman encoded

bi t stream enpl oyi ng truncated quantization matrix as in clainms 2, 3 and 4,
where extracting the binary coded representation of the said coefficients
of the truncated quantization matrix fromthe encoded bitstream further
conpri ses thewss @pssaf obtai ning the said differentp@Eyrdsibodps for
the truncated quantization matri x; inverse differential coding the
above obtained difference values to construct the original values of the
said truncated quantization matrix in one di mension; i nverse

zi g-zag scanning or other scanning the one dinensional constructed val ues
above to formthe said truncated quantization matrix; and

conpleting the truncated quantization nmatrix by appendi ng the correspondi ng
coefficients of the default quantization matrix in place of the
coefficients that were not transnittequ tE? truncated quanti zation

matri Xx. iZI. .

oo T m TRy !
: g 18 22 2fg:;$::2'25 27 29 34 :
| Vi ]
F\.’\é 18 18 25\,:::::\’?'4 27 29 34 37 i
{12 25 29,:;5’2'_7 29 34 34 38 gfv L
I 44 45,:;:5:2';5 27 20 34 37 40 '
§ 69:;:5’2'6 27 29 32 35 40 48 s
%6 27 29 32 35 40 48 58
( 26 27 29 34 38 46 56 69
: 1
27 20 35 38 46 56 69 83
‘ !
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20 6. A transform codi ng nethod of encoding still and noving
pictures into an encoded bitstream enploying an adaptive quantization step
si ze scal'ing, whereby the encoder conprises the follow ng steps of:
sanpling an-input image into a plurality of blocks conprising of two

di nensi onal amvagsasse3pi xel s; : converting the said sarphegsiusncks -of
pi xel s into transform domain; quanti zing the said bl ock of
transfornmed coefficients by applying the selected quantization step size to
the said block of transfornmed coefficients; determ ne scaling

factors based on sone criteria derived fromthe quantization step size -
and/or the local statistics of the extracted quanti zed coefficients;
obtaining the effective values of the quantization step size for each of
the different bl ocks by conbining the qﬂg’zdti on step size and the
determ ned scaling factors; .

32 - 34 . 49
{ COF ( COF (
DCT — Q VLC —Vp
36 ]
§ |
- QP : > QP
Generator
39
¢
Set
.37 33 40 — QMt
Sj___ I S | ( L,\ !
Selector I—= Particular GML» Synthesized QM (~_ 44
slecio Generator Truncator | Generator
4 A
42 . _~ End Code
Adder *r—
1

| Default QM 46
Generator

48 _~4 Ligzag | |
Scan
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re-quantizing the coefficients in the said transforned coefficients using

the effective values of the quantization step size; encodi ng t he
said final quantized transformed coefficients and sending the coded
i nformati en-to decoder. 7 . . Atransformcoding nethod of encoding

still and noviwepspsmsures into an encoded bitstream enpl oyipteyyedidosyacat ed
quanti zation matri x, whereby the encoder conprises the follow ng steps of:
sanpling an input image into a plurality of blocks conprising of two

di nensi onal array of pixels; converting the said sanpl ed bl ocks
of pixels into transform donai n; _ ' - 21
finding a general and conplete quantization matrix for the imge according
t o human vi sual system truncating the said conplete quantization

matri x according to sone

Fig.5

50 COF 52 62
: F
¢ S ¢ CSO ¢
Vp VLC > lQ —» IDCT p—>
A A
QP
56
¢

QMt End Code | Synthesized QM |~_ 54

Detector " Generator
L A
60 _~ Zigzag Default QM ™58
Scan Generator-
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decision criteria; quanti zing the said block af transforned
coefficients by applying the said truncated quantization matri x and the

sel ected quanti zation step size to the said block of transfornmed
coefficients; encodi ng the binary coded representation of the

val ue i ndi cat WR¥¥#®3nunber of coefficients present in the trcumesadss
quanti zation matrix transmtted in the encoded bitstream encodi ng
the binary coded representation of the said coefficients of the truncated
quantization matrix into the encoded bitstream and encodi ng the
bi nary coded representation of the said quantization step size and

quanti zed transforned coefficientsgof each of the blgcks into the encoded
bi t'st r eam 8 . A transform dlng nmet hod of enwoding still and noving
pi ctures into an encoded bitstreangenpl oying an adapéive guanti zati on step
size scaling and a truncated quantszati on matrix, whet eby the encoder
conprises the follow ng steps of: sanpllng n input inage into a
plurality of blocks conprising of Gmo di mensi onal -arrfay of pixels;.
converting the said sanpl ed bl ocks3of pixels into tr nsf or m donai n;

finding a general and conpl ete quéﬂtlzatlon mat ri X Tor ghe i mge
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according to human visual system truncating the said conplete
quanti zation matrix according to sone decision criteria,;

22 guanti zing the said block of transformed coefficients by
applying the said truncated quantization matri x and the sel ected

qgquanti zati on woegsssseae to the said bl ock of transformed coef#dmeiresog7s
determ ne scaling factors based on sone criteria derived fromthe
qguantization step size and/or the |local statistics of the extracted

guanti zed coefficients; . obtaining the effective val ues of the
truncated quantization matrix for each of the different bl ocks by conbining
the initial truncated quantization matrix val ues and the determ ned scaling
factors; re-quantizing the coefficients in the said transfornmed
coefficients using the effective values of the truncated quantization
matri x;

Fig.7
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'x3 x5 x8 0 0 0 0 O
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encodi ng the binary coded representation of the value indicating the nunber
of coefficients present in the truncated quantization matrix transmtted in
t he encoded bitstream encodi ng the binary coded representation of
the said coeffj 8|ents of the truncated quantization matrix into the encoded
bitstream an&b 98/35503 encodi ng the binary coded represent aPCHIPB0047¢ sald
quanti zation step size and the said final quantized transfornmed
coefficients of each of the bl ocks |nto the encoded bitstream 9 A
trahsform codi ng net hod of encod and noving pictures into an
encoded bitstream enploying a tr gz quantlzatlon matri x, whereby the
encoder conprises the follow ng ste of : sanpling an i nput inage

into a plural I r of t di mensi onal array of pixels;
convert Png th-‘e-ﬁ%hgﬁed;arm% eIolz(élgagc"l?z?lt pi xel |sNAYE Pleglanst or m dgrral nIO
X1x2x6x7 0 00 0 5
iiigxg 8 8 8 8 g _{ Quantizing the AC coefficients
00000000 of the Input Block by Applying
00000000 the Quantization Matrix and
0000000 Quantization Step
00000000
00000000

Quantization Step

y

6 | Count the Number of AC
Coefficients Left After the
Above Quanﬁzation

Count AC left >07?

8| Scale Up the Weighting
NO for DC Coefficient

g | Scale Down the Weighting
for Dc Coefficient

h 4 4

10 Adjust the First Value in Quantization
Matrix using the Scaling Factor

Y

Quantize the DC Coefficient Using
the Newly Adjusted Value

11

output the Quantized
DC & AC Coefficients
to Decoder
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23 finding a general and conplete quantization matrix for the

i mge according to human visual system truncating the said

conpl ete quantization matrix according to sonme decision criteria;

quanti zi ng- the said bl ock of transformed coefficients by applying the said

truncated quarwoasissses) nmatri x and the sel ected quanti zation %Efﬁw%joﬁ&;to .
e

the said bl ock of transforned coefficients; encodi ng t plurality
of the binary coded representation of the said coefficients of the -
truncated quantization matrix into the encoded bitstream encodi ng
a specific unique synbol indicating the end og j.he truncated quanti zation
matrix into the encoded bitstream and ® Oencodi ng the binary coded
representation ofthe said quantization step sEz@ and quanti zed transfornmed
coefficients of each of the blocks iMToTHE ENMTOUETbIi t stream 10. A
transform codi ng method of encoding |sti B €afd maving pictures into an
encoded bitstream enpl oyi ng. an adaptji végqgagigzﬁi ornl step size scaling and
a truncated quantization matrix, whgrebg <{’h: Bneoder] conprises the
foll owi ng steps of: 238 c 88
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sampling an input inmage into a plurality of—bi CORPFS-Rg--0f L wo
%vds

di nensi onal array of pixels; - conver, hrg Sed $ocks of
pi xel s into transform domai n; - fi di% iqRr BpaY h&bﬁ@&;@te
‘Wf&\ n viageal. 1% 105 pegad 33

quantization matrix for the imge accordi
truncating the said conplete quantization med Brsvis E”ébrérgﬁg Lotssparddeci i on
Abstract 24pezed ... to pagpdant i zi ng

criteria;

the said block of transforned coefficientg by applying the said,truncatked
quantization matrix and the sel ect edjguantii ZATR OB Isbge LD mq@e_-_sal d

bl ock of transforned coefficients;

on sone criteria derlfbed.fro the quanti z n st eandé thtel,o al
statistics of thdTeRPHOIMIRG g inverss qqe €0R c1ensmto 1°°k° pixeis

by means of an inverse transform operation; and

i'econstructing the picture from the said blocks of pixels.

4, A transform coding method of decoding still and mo.ving pictures
from aﬁ encoded bitstream employing an adaptive quantization step size
scaling and a truncategl quahtization matrix, whereby- thé decoder comprises
the following steps of: '
extracting ‘a plurality of the binary coded representation of the
coefficients of the truncated quantization matrix from the encoded bitstream
until a unique terminating symbol is encountered in the encoded bitstream;
| extracting the binary coded represenfation of the quantization step

size and quantized coefficients for each block from the said encoded bitstream;

determine scaling factors based on some criteria derived from the
quantizaﬁon step size and/or the local statistics of the extracted quantized
coefficients;

 obtaining the effective values of the truncated quantization matrix for

each of the different blocks by combining the entropy decoded matrix values
and the determined scaling factors;

inverse quantizing the quantized coefficients using the quantization
step size and quantization matrix; |

transforming the inverse quantized coefficients into block of pixels
by means of an inverse transform operation; and

reconstructing the picture from the said blocks of pixels.
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obtaining the effective values of the truncated quantization matrix for
each of the different blocks by conmbining the initial truncated

guanti zation matrix val ues and the determ ned scaling factors;
re-quantizing the coefficients in the said transforned coefficients using
the effective values of the truncated quantization matriXx;

encodi ng the binary coded representation of the said coefficients of the
truncated quantization matrix into tht9encoded bitstream encodi ng
a specific unique synbol indicating the end of the truncated quantization
matrix into the encoded bitstream and encodi ng the binary coded
representation of the said quantization step size and the said final

guanti zed transformed coefficients of each of the blocks into the encoded
bi t stream 11.. A met hod of encoding still and noving pictures into an
encoded bitstream enpl oyi ng truncated quanti zation matrix.as in clainms 7,

8, 9 and 10, where encoding the said binary coded representation of the
coefficients of the truncated quantization matrix into the encoded
bitstream further conprises the steps of zi g-zag scanni ng or other
scanning the said truncated quantization matrix above to forma one

di mensiongl, arr ayA Ghe¥fdd! GF déd¥tling still and moving pictures from an encoded
bitstream employing trupcated quantization matrix as in claims 2, _3' and 4,
where extracting the binary coded representation of the said coefficients of the
truncated quantization matrix from the encoded bitstream, further comprises
the steps of _

obtaining the said differential values for the truncated quantization
matrix;

inverse differential coding the above obtained difference values to
construct the original values of the said truncated quantization matrix in one '_
dimension; )

inverse zig-zag scanning or other scanning the one dimensional
constructed values above to form the said truncated quantization matrix; and

completing the truncated quantization matrix by appending the

corresponding coefficients of the default quantization matrix in place of the

coefficients that were not transmitted in the truncated quantization matrix.
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25 , subtracting the previous value fromthe current value for each
of the above the original values of the said truncated quantization matrix
in the order of the one dinension scan to obtain differential val ues;
entropy coding the said differential values for the truncated quantization
matrix for encoding into the bitstream by nmeans of entropy coding. 12.

A nmethod of adaptively truncating t K& quantization matrix in transform
codi ng according to clains 7, 8, 9 and 10, whereby the said truncating

the scani ng.or derrasn P e BRI AR ftioHis SHITRLARABE HERRRITAET .
ot aul ¢ o FREUEL bIkeRa) SRORIAL Bl Bhafle BT S 31 shofine.

part. of {JMereby the encoder comprises the following steps of:

e

e+

sampling an input image into a plurality of blocks comprising of two
dimensional array of pixels;

converting the said sampled blocks of pixels into transform domain;

quantizing the said block of transformed coefficients by applying the
selected quantization step size to the said block of transformed coefficients;

determine scaling factors based on some criteria derived from the
quantization step size and/or the local statistics of the extracted quantized
coefficients;

obtaining the effective values of the quantization step size for each of
the differént blocks by combining the quantizét_ion step size and the determined -
scaling factors; _

re-quantizing the coefficients in the said transformed coefficients
using the effective values of the quantization step size;

encoding the said final quantized transformed coefficients and

sending the coded information to decoder.

7. A transform coding method of encoding still and moving pictures into
an encoded bitstreafn employing a truncated quantization matrix, whereby the
encoder comprises the following steps of:

sampling an input image into a plurality of blocks comprising of two
dimensional array of pixels;

converﬁng the said sampled blocks of pixels into transform domain;
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truncated quantization matrix to be encoded in the bitstream 13. A
nmet hod of adaptively scaling the quantization step size in transform codi ng
according to clainms 1 and 6, whereby determ ning the scale factor and
scaling the values of the said quantization step size further conprises the
foll owi ng steps of: checki ng the nunber of non-zero AC

coefficients of ifigdid @ gbﬁéﬂél dé‘bga?xﬁoﬁé%gé ﬁ%ﬁﬁﬁa@f&?%&?ﬁ{ ffbi;ict:ﬁeti?r'lage

i ncreasing the scale fact.or for t nore non-zero

coeffici egesomdin oq?@msﬁggaiggastéﬁgl e factor for the blocks with | ess
non-zero AC coefTicients; applying the scale factor to the first

coefficient and apunpattag!thevaiétonyplees difantiRationchritiis fcorigtesbmend
enpl oying the sane criteria in the e€ncoder as well as in the decoder.
decision criteria; :

quantizing the said block of transformed coefficients by applying the
said truncated quantization matrix and the selected quantization step size to the
said block of transformed coefficients;

encoding the binary coded representation of the value indicating the
number of coefficients present in the truncated quantization matrix transmitted
in the encoded bitstréam; _ |

| encoding the binary coded representation of the said coefficients of

the truncated quantization matrix into the encoded bitstream; and

encoding the binary coded representation of the §aid quantization step
size and quantized transformed coefficients of each of the ‘blocks. into the

encoded bitstream.

8. A transform coding method of encoding still and moving pictures jnto
an encoded bitstream employing an adaptive quantization step size scaling and
a truncated éluantization matrix, whereby the encoder comprises the following
steps of:

sampling an input image into a plurality of blocks comprising of two
dimensional array of pixeis;

converting the said sampled blocks of pixels into transform domain;

finding a general and complete quantizatidn matrix for the image
according to human visual system; |

truncating the said complete quantization matrix according to some
decision criteria;
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26 14, A nmet hod of adaptively scaling the quantization matrix in
transform coding according to clains 3, 4, 8 and 10, whereby deterni ning
the scale factor and scaling the values of the said truncated quanti zation
matrix further conprises the foll ow ng steps of: : checki ng t he
number of non-zero AC coefficients of 4he said block of quantized
transfornmed coefficients; . I ncreasing the scale factor for, th

bl ocks with nor e GvaRtizéng thesaiskblack efitrensformed coetiicients bya ﬁm‘,t or
for the blqcks with |ess pon-zero AC coefficients; . . applyin he
scal e f actald treneatedrquantization matixangdtheseleqted quiaatination stapsize t%zﬁxe
coeffi ci ent, f ksg sai d.truncated, quanti zati on matri x; and

enpl oyi ngsm%éa%@g Etransformed.cosfficiprtsder as wel| as in the decoder. 15.

Codi ng_ accor di ng eSoTHinesoali B 46torBA<s, oncraRe Brifes1E FSTINEA S0
The ol | cANABUEHERR BPp size and/or ik o) SAbSHoRuek thh wbracied grogetided °°°
coeffici eg(t)gﬂ?gich Se; sai d bl ock of quantized transformed coefficient s;.
obtaining the effective values of the truncated quantization matrix for
each of the different blocks by combining the initial truncated quantization
matrix values and the determined scaling factors; -
re-quantizing the coefficients in the said transformed coefficients
using the effective values of the truncated quantization matrix;
encoding the binary coded representation of the value indicating the
number of coefficients present in the truncated quantization matrix transmitted
in the encoded bitstream; .
encoding the binary coded representation of the said coefficients of
the truncated quantization matrix into the encoded bitstream; and
encoding the binary coded representation of the said quantization step
size and the said final quantized transformed coefficients of each of the blocks

into the encoded bitstream.

9. A transform coding method of encoding still and moving pictures into
an encoded bitstream employing a truncated quantization iriatrix, whereby the
encoder comprises the following steps of:

sampling an input image into a plurality of blocks comprising of two
dimensional array of pixels; |

converting the said sampled blocks of pixels into transform domain;
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applying a predeterm ne quantization step size to the DC coefficient for
bl ocks with AC coefficients while applying a second alternative

guanti zation step size to the DC coefficient for the blocks with no AC
coefficients; enpl oying the sa®e criteria in the encoder as well
as in the decoder. . . 27 16. A

nmet hod of decodin f gquantizatjon,matrix in trapsfprmcoding according to
clains 2 and 3, \Aﬁ&%é%g %, 8engEsl %dtmﬁfﬂﬁrﬁumquéﬂné‘g@ht ar it9f BvRage.e

val ue indicati t he, number, of ccoefficients present in the truncated
quant i zat ia&ﬁ%aﬁ’rSJQOQHH%XI F¥Y$%Bnt s of the truncated quantization

matri x, conprises 0l | awi St eps,Qf: . .. _decading the said nunber
Of cost 11l ot prEGaHRE fié SaGRRIE avantizetion fEIERAKIARS B sod
fixed or valrd:ahle.l ,h code in the bitstream followed by

decodi ng t%é:ad gige ?’éllgél}gits of the truncated quantization matrix by a

quantizing the said block of transformed coefficients by applying the
said truncated quantization matrix and the selected quantization step size to the
said block of transformed coefficients;

encoding the plurality of the binary coded representation of the said
coefficients of the truncated quantization matrix into the encoded bitstream;

encoding a specific unique symbol indicating the end of the truncated
quaﬁtization matrix into the encoded bitstream, and

encoding the binary coded representation of the said quantization step
size and quantized trénsformed coefficients of each of the blocks into the

encoded bitstream.

10.-  Atransform coding method of encoding still and moving pictures into
an encoded bitstream employing an adaptive quantization step size scaling and
& truncated quantization matrix, whereby the encoder comprises the following
steps of: _
sampling an 'input image into a plurality of blocks comprising of two
~ dimensional array of pixels; - |
con_verting the said sampled blocks of pixels into transform domain;
finding a general and complete quantization matrix for the image
according to human visual system;
truncating the said complete quantization matrix according to some

decision criteria;
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series .of fixed or variable Iength code in the bitstream the nunber of
which is determ ned by the said nunber of coefficients present in the
truncated quantization matri x. 17. A met hod of decodi ng of
quantization matrix in transform cogigng according to claim 4 whereby
extracting aplurality ofthe binary coded representation of the coefficients

Phe: ctep of s+ < Cafliiine The RATEL be AR IS F EORTIeRS Y dSATAE IR ' o
truncat edsgidanincatéd §llamidtion M¥trik f't;i,‘d ;i,\lze;séléctfeh Zzat8h Et}? Sz¢ &g code

in the bitstream and®termnating on na spetiftic uniq termnating

synbol | Ssﬁﬂdﬂbbk@f@thnsforhi’ed.coefﬁcI@ité';Od of encodi ng of quantization matrix
in transform codi ng according to clains 7 -and 8 whereby encoding the binary

coded represent atdetenminie sbalinglfaetors dhased iorg sbine criteriar dedived dtdmctlent s
present in the truncated, quantization matrix and the coefficients of the
t r uncat edqyamtization istap sizerand/ot dhedosek statistics| ofothen gxtracied gnantized
coefficients; .
obtaining the effective values of the truncated quantization matrix for
each of the different blocks by combining the initial truncated ‘quantization
matrix values and the determined scaling factors;
re-quantizing the coefficients in the said transformed coefficients
using the effective values of the truncated quantization matrix;
encoding the binary coded representation of the said coefficients of
the truncated quantization matrix into the encoded bitstream;
encoding a specific unique symbol indicating the end'of the truncated
quantization matrix into the encoded 'bitstream, and |
encoding the binary coded representation of the said qﬁantization step

size and the said final quantized transformed coefficients of each of the blocks

into the encoded bitstream.

11. A method of encoding still and moving pictures into an encoded
bitstream employing truncated quantization matrix as in claims 7, 8, 9 andl0,
where encoding the said binary coded representation of the coefficients of the
truncated quantization matrix into the encoded bitstream, further comprises the
steps of

zig-zag scanning or other scanning the said truncated quantization

matrix above to form a one dimensional array of values; and
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28 . encodi ng the said nunber of coefficients presents in the
truncated-quanti zation matrix by using a fixed or variable |length code in
the bitstream followed by encodi ng the coefficients of the
truncated quantization matri x by a segng(ﬁ.fixed or .variable | ength code
in the bitstream the nunber of which s determ ned by the said nunber of
coefficients presents in the truncated quantization matrix. 19. A

met hod of encodi ggbgfacting th pxreiv@@ug%me«ﬁidanttharaair%ﬁvm@brmr@aear@m to

claims 9 and 10, whereby encoding the binary coded representation of the

sai d coefghovettic opigihtbvaluss oflthe said tiucated quantizatiohthatrbhin theefks

bitstream conprises the follow ng step of: encodi ng the
coef fi ci eof theobnetimensionsean ¢oobtainadifberemtial vallias;a series of fixed or

variable length code in the bitstream and inserting a specific unique
synbol to indi caenttdpy ecoding tthe tsaidcaifférential i valuesn font thex. truncated
quantization matrix for encoding into the bitstream, by means of entropy

coding,.

12, ‘A method of adaptively truncating the quantization matrix in
transform coding according to claims 7, 8, 9 and 10, whereby the s-aid
truncating criteria comprises the step of determining the truncating pattern
based on the scanning order to obtain the minimum number of coefficients that
are need to be changed while leaving the rest of the coefficients as the default
values, and selecting only the coefficients that have c}}anged as part of the

truncated quantization matrix to be encoded in the bitstream.

13. A method of adaptively scaling the quantization step size in transform
coding according to claims 1 and 6, whereby determining the scale factor and
scaling the values of the said quantization step size further comprises the
following steps of:

checking the number of non-zero AC coefficients of the said block of
quantized transformed coefficients; _

inc;;easing the scale factor for the blocks with more non-zero AC
coefficients while decreasing the scale factor for the blocks with less non-zero
AC coéfﬁcients;

applying the scale factor to the first coefficient and any predetermined
number of coefficients of the block; and

em-ploying the same criteria in the encoder as well as in the decoder.

o
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20. ‘An encodi ng and deéoding nmet hod according to clains 1, 3, 6 and 8,
where a different scaling factor is derived for each of the coefficients in
t he bl ock. 21. An encodi ng and decodi ng nmet hod enpl oyi ng truncated
quanti zation matrix according to clains 2, 3, 4, 7, 8 9 and 10, where a
separate quantization matrix i s used fo? t he | um nance and chrom nance
conponent of the picture. 22. An encodi ng net hod for encoding-a
quanti zation matrix for still and noving picture conprising:
14, A method of adaptively scaling the quantization matrix in transform
coding according to claims 3, 4, 8 and 10, whereby determining the scale factor
and scaling the values of the said truncated quantization matrix further
comprises the following steps of:
checking the number of non-zero AC coefficients of the said block of
quantized transformed coefficients;
increasing the scale factor for the blocks with more non-zero AC
coefficients while decreasing the scale factor for the blocks with less non-zero
AC coefficients;
applying the scale factor to the first coefficient and any prédetermined
number of coefficients of the said truncated quantization matrix; and

- employihg the same criteria in the encoder as well as in the decoder.

15. A method of adaptively scaling the quantization step size in transform
coding according to claims 1 and 6, whereby determining the scale factor and
scaling the values of the said quantization step size further comprises the
following steps of: |

checking the number of non-zero AC coefficients of the said block of
quantized transformed coefficients;

applying a predetermine quantization step size to the DC coefficient
for blocks ‘with AC coefficients while applying a second alternative
quantization step size to the DC coefficient for the blocks with no AC
coefficients;

employing the same criteria in the encoder as well as in the decoder.
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29 | - hol di ng a default-quantization matrix including a plurality of

qgquanti zati on el ements havi ng predeterm ned val ues; generating a
particul ar quantization matrix including a plurality of quantization

el ements havi ng sel ected val ues; 27 reading said particular

quanti zation matrix in a predeterm ned zigzag pattern; term nating

the readi ngef theApaidthed! of davadis’ o Wdﬁ&n% it ShThEEoRd bl

while reading in the predeter gzag pa ng a

por'ti on, of sberdiait &l Slaifiars | 480 ) BhElchy extracting 4HL NB13MCKh dale

after the. quantization elenments o orrre por Ion

quant i zat i gepresentation of the valiepsdieatingitedpimybs oﬁ%@fﬁé‘ %fltsog?é%@hf iﬁ‘tﬂ

sai d predetermned zigzag pattern froma position I mediate ter sal

sel ected pémirdated qmntnzaudmnam;aahdttheboeﬁﬁ&iems eftﬁ@ﬁ-uﬁea&u' uantlﬁat
quant i zation matri x; and synt esli zl ng sai d forner portron o

parti cul ar nuataix, |cxnnpmesrthefall@wﬁlng§tép§@fter portion of the default

quanti zation matrix to forma synthesiZed quantization matri x. 23. A

decodi ng met hod f odecteding thg saidunntibeat o eoetficionts Preséntkinathé tRvicated
pi cture conprising;

quantization matrix by using a fixed or vanable length code in the bitstream;
followed by

decoding the coefficients of the truncated quantization matrix by a

series of fixed or variable length code in the bitstream, the number of which is
determined by the said number of coefficients present in the truncated

quantization matrix.

17. A method of decoding of quantization matrix in transform coding
according to claim 4, whereby extracting a plurality of the binary coded
representation of the coefficients of the truncated quantization matrix from the
encoded bitstream comprises the step of:

decoding the plurality of coefficients of the truncated quantization
matrix by a series of fixed or variable length code in the bitstream and

terminating only when a specific unique terminating symbol is encountered.

18. A method of encoding of quantization matrix in transform coding
according to claims 7 and 8,whereby encoding the binary coded representation
of the value indicating the number of coefficients present in the truncated
quantization matrix and the coefficients of the truncated quantization matrix,

comprises the following steps of:
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hol di ng a default quantization matrix including a plurality of - quantization
el enént s havi ng predeterm ned val ues; recei ving a nunber of
guanti zati on el enents and an end code; positioning said received
guanti zation elenents in a predeter %ed zigzag pattern to forma forner
portion, and termnating the positi ng of the received quantization
el ements upon detection of said end code, :
30 r eactmepdingdtheesaid numbert of soefiicients ipresentsaindtipe drteated ned
zigzag pattern froma pagsition inmediately after said forner portion, and
forning aquantization mainxwwy usingatfixed oorvariablerdength codetin thef bitstream;
quanti zation matri x; and synt hesi zing said fornmer portion of the
parti cul aﬁ‘ouom bytion matrix and said latter portion of the default
quanti zation matrix té)‘ forma synthesized quantization matrjix. -
encoding the coefficients of the truncated quantization matrix by a
series of fixed or variable length code in the bitstream, the number of which is
determined by the said number of coefficients presents in the truncated

quantization matrix.

19. A method of encoding of quantization matrix in transform cociing
according to c}aims 9. and 10, wh.ereby:‘ encoding the binary coded
representation of the said coefficients of the truncated quantization matrix into
the encoded bitstream, comprises the following step of:

encoding the coefficients of the truncated quantization matrix by a
series of fixed or variable length code in the bitstream, and inserﬁhg a specific

unique symbol to indicate the end of the truncated quantization matrix.

20. An encoding and decoding method according to claims 1,3,6 and 8,

where a different scaling factor is derived for each of the coefficients in the

block.
21. 'An encoding and decoding method employing truncated quantization
matrix according to claims 2, 3, 4, 7, 8, 9 and 10, . where a separate

quantization matrix is used for the luminance and chrominance component of

the picture.

22, An encoding method for encoding a quantization matrix for still and
moving picture comprising:
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24. _An encoder for encoding a quantization matrix for still and noving
pi cture conpri sing: a hol di ng nenber which holds a default

guanti zation matrix including a plurality of quantization elenments having
pr edet er mi ned val ues; a generating nenber which generates a
particul ar quantization matrix includi2dg a plurality of quantization

el enents having sel ected val ues; . .a readi hg menber which reads said
particul ar quanti holding nat defaulh quentization nmattix.iigeludipg e rplurality of

a termnating nenher Vihi ch ternjnates_the reading of the particular

quant i zat | guantizatienlements beving predeatermingd valuesadi ng in the

predeterm ned zi gzag pattern, and producipng a forner portign of the._,
particul ar quanti SeNeSAtAG 4 particular quantizationimatrive speluding & Phaxalitynofnd
code after the .guanti at i or% | eprents, of dsai former portion of the

parti cul ar GHABHERYAR § having selected ¥alugsiii ng nenber whi ch reads said

pos i Li on | med a1 GPAHIE SHICBAMERL BU A ERAOR R DRItce R BaBier s FIRERs

portion of tge default quantization matrix; and
patiern, _

terminating the reading of the particular quantization matrix at a
selected position while reading in the prede)termined zigzag pattern, and
producing a former portion of the particular quantization matrix; '

| ‘adding an end code after the quantization elements of said former
portion of the particular quantization matrix;

reading said default quantization matrix in said predetermined zigzag
pattern from a position immediately after said selected positiqn, and producing

;@ latter portion of the default quantization matrix; ana :

synthesizing said former portion of the particular quantization matrix

and said latter portion of the default quantization matrix to form a synthesized |

quantization matrix.

23. A decoding method for decoding a quantization matrix for still and
moving picture comprising:
| ‘holding a default quantization matrix including a plurality of
quantization elements having predetermined values;
receiving a number of quantization elements and an end code;
' positioning said received qﬁant.ization elements in a predetermined
zigzag pattern to form a former portion, and terminating the positioning of the

received quantization elements upon detection of said end code;

This is the replacement sheet
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31 . , a synthesi zi ng nmenber which synthesizes said fornmer portion of
the particular quantization matrix and said |atter portion ofthe default

guanti zation matrix to forma synthesized quantization matri X. 25. A
decoder for decoding a quantization 88trix for still and noving picture
conpri si ng: a hol ding nenber which holds a default quantization

S e R
Gant 20! catverl SR pITRAABMRAY ator soid forReP IHCET 8 TR e

zi gzag pa 16HAF ' t \ ' | i Q0dng
of *tha T otot ¢oR PO QAT st Heionts T (e RaTRLl Rudu P SRS
a readi ng gggyrber which reads .said default quantization matrix in said

predeterm ned zigzag pattern froma position imediately after said forner

portion, and for ngygthesilhpeaid 6imerpdttich 0FEe bartidiar Quantizhtioh eatike
defaul-t quantization matriX; and :
and said latter portion of the default quantization matrix to form a synthesized

quantization matrix.

24, An encoder for encoding a quantization matrix for still and moving
picture comprising: |

a holding member which holds a default quantization matrix
including a plurality of quantization elements having predetermined values;

a generating me_mber which generates a particular quantization matrix

 including a plurality of quantization elements having selected values;

a reading member which reads said pérticular quantization matrix in a
predetermined zigzag pattern; |

a-terminating member which terminates the reading of the particular
quantization matrix at a selected position while reading in the predetermined
zigzag pattern, and producing a former portion of the particular quantization
matrix;

an adding member which adds an end code after the quantization
elements of §aid former portion of the particular quantization matrix;

a reading member which reads said default quantizétion matrix in said
predetermined zigzag pattern from a position immediately after said selected

position, and producing a latter portion of the default quantization matrix; and
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a synt hesi zi ng nenber which synthesizes said forner portion of the
particul ar quantization matrix and said |atter portion of the default
guantization matrix to forma synthesized quantization matri x.

32 26. A decodi ng nethod of decodi ng31coded pi ctures using a quantization

Zﬂ‘%ﬁi sed coot {1 i SHRLRSHANE member hich sybits imfréf’%aﬁitﬁo‘??m@rh?‘: o0 Z W by
cuant | 2ot PRREEEEF AR HBfRad i attor poi R Gk e dRbly SHiitFation.  ng
I i | | .and th ded ' ' X h
bi U a1 gt RO e SR i Atinn e84 ng "quant | zat i on o ement o

included in the truncated-quantization matri x and bits obtai ned by coding a
val ue of

25. A decoder for decoding a quantization matrix for still and moving
picture comprising: '
a holding member which holds a default quantization matrix
| including a plurality of quantization elements having predetermined values;
a receiving member which receives a number of quantization
elements and an end code;
a positioning member which positions said received quantization
elements in a predetermined zigzag pattern to form a former portion, and
-terminating th_e positioning of the .received quantization elements upon
- detection of said end code; | | |
areading member which reads said default quantization matrix in said
predetermined zigzag pattern from a position immediately after said former
portion, and forming a latter portion with quantization elements from the
default quantization matrix; and |
a synthesizing member which synthesizes said former portion of the
particular quantization matrix and said latter portion of the default quantization

matrix to form a synthesized quantization matrix.
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decodi ng t he coflesisKpétnas BehiReplanatt ri x until the bits corresponding to the

value of '0" isr ain a decoded g0 ] quanti zation

mat ri x; geamgﬁ | ete quanti zai ORISR LS T Fhe decoded
truncated quantiz rXx; dedddi ng a quaghj gt 1 of- p sizein
the bitstream decoding a plurality of ~Cotoe=gua: ;i;’.“_zed__g_c}ffi cients

in the bitspeeamA decdding melssd dbdecnting coded pitiwesising & nuncated
inversely quantizing the decoded quantized coefficients into a plurality of
i nver sel y gAdantizationematrix, themethetcompiisiddecoded quanti zation step size

and the conpl et e QUaRh| i pan T B i ng
to claim 33, \/\/nerr ern égﬁ&aﬂ%ﬁ{ﬁ? fzr({ictllqﬁér#p Sﬁéﬁgﬁﬁnﬁ%ﬁﬁg‘é&?ﬁhﬂqﬁ?ﬁ%ﬁ%ﬂd
quant i zat i ois abiained by dodihg thatruacated dilantiratiorodwadrbbin aigigaggacanring | engt h
code of 8 bits.

5 orc?er;

extracting the coded truncated quantization matrix until a end code that
indicates an ending of the coded truncated quantization matrix is encountered in
the bitstream; |

decoding a result of extracting the coded truncated quantization (the

10  extracted — coded truncated quantization matrix) into the truncated quantization

matrix; -
generating a quantization matrix using the truncated quantization matrix;
decoding a quantization step size in the bitstream;
decoding a quantized DCT coefficients in the bitstream;

15 inverse quantizing the decoded quantized DCT coefficients using the
decoded quantization step size and the quantization matrix into DCT
coefficients; and

inverse DCT transforming the DCT coefficients into a block of pixels.

20 27. The decoding method according to claim 26, wherein the end code is set
to a value of ‘0. |

28. The decoding method according to claim 27, wherein the each element
of the coded truncated quantization matrix and the end code are a fixed length
25  code of 8 bits. |

29. A method of generating a quantization matrix that is used in an inverse
quantization step, by decoding a coded truncated quantization matrix, the
method comprising:
30 detecting an end code that indicates an ending of the coded truncated
quantization matrix, in a bitstream;
extracting the coded truncated quantization matrix until the end code is

encountered;
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is used in an

33,. 28. A net hod' quant i zatio tr| X that
i nver se quanti zatio di ng a coded et-—Q
matri x, the nethod c det ecti ng

an endi ng of the coded truncat ed quant i zati on tamt

extracting the coded truncated quantization matrix un : code is
encount er ed; dir8suitof é‘o&(l;ﬁétingftgégbaédiﬁx%a%ﬂ ?.théri Hixtak ed
quanti zation matrlx e extracted - Toded truncat antlzatlon mat ri x)

i nto one di (e extnaetleda-r caded inamcatednuesﬁmtianenattbc) mo oaetmmeoamal array
guanti zat i

erting,the e |onal array into two
di mensi onaltﬂapa%'/‘pf'ﬁ%? e@gp&ﬁt é@'@%&#gu%ﬁqﬁaﬁ Ht‘f'at ed quanti zation
matrix in a zi gzgshvesigthtond diffenslérhl array in@WR) @ihidi@idnasafigMatzat i on
matrix using the two dimensional array of the truncated quantization

matrix. 5 2smmtisesielementy ofitheHinuhcated quantizationanalrinin @, zigrag e¢anning end
code is set
order; and
generating the quantization matrix using the two dimensional array of the

truncated quantization matrix.

10 30. The decoding method according to claim 29, wherein the end code is set
to a value of ‘0".

31. The decoding method according to claim 30, wherein the each element

of the coded truncated quantization matrix and the end code are a fixed length
15 code of 8 bits.
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the each el ement of the coded truncated quantirzaiionmaltix and 2.he: end
code are a fixed length code of 8 bits. PO ‘ -
' - 32

- A——y

DATE OF RECEIPT

26. A decoding method of decoding ¢oded picturesusinga —
quaﬁtization matrix, the method comprising:

receiving a bitstream including coded quantized coefficients and
a coded quantization matrix that is obtained by codi_ng a truncated
quantization matrix, |

wherein the truncated Iquantization matrix is generated by
truncating a quantization matrix having a plurality of quantization
elements, and the coded quantization matrix has bits aligned in the
order of bits obtained by coding quantization elements included in the
truncated quantization matrix and bits obtained by coding a value of
tos; -

decoding the coded quantization matrix until _the bits
corresponding to the value of ‘0’ is read out, to obtain a decoded
truncated quantization matrix;

generating a complete quantization matrix using the decoded
truncated quantization mai;rix;‘

decoding a quantization step size in the bitstream;

decodiné a plurality oi"hcode_d quantized coefficients in the
bitstream to obtain decoded quantization coefficients; and

inversely quantizing the decoded quantized coefficients into a
plurality of inversely Quan{:ized coefficients using the decoded

quantization step size and the complete quantization matrix.

27. 'The decoding method according to claim 33, wherein each
quant_ization element included in the truncated quahtization matrix

and the value of ‘0’ are .coded by using a fixed length code of 8 bits.
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-28. A method of generating a quantization matrix that is used in an inverse
quantization step, by decoding a coded truncated quantizatién matrix, the
method comprising: |

detecting an end code that indicates an ending of the coded truncated
| quantization matrix, In a bitstream; | -
~ extracting the coded truncated quantization matrix until the end code Is

encountered; _

| 'decbding a result of extracting the coded truncated quantization matrix
(the extracted — coded truncated quantization matrix) into one dimensional array
that comprises elements of a truncated quantization matrix;

converting the one dimensional array into two dimensional array that

comprises elements of the truncated quantization matrix in a zigzag scanning
order; and _ |

- generating the quantization matrixl using the two dimensional array of the
truncated quantization matrix.

29. The decoding method accbrding to claim 28, whereln the end code Is set
to a value of ‘0",

30. The decoding method according to claim 29, wherein the each element
~ of the coded truncated quantization matrix and the end code are a fixed length
code of 8 bits. - '
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{54) Title: QUANTIZATION MATRIX FOR STILL AND MOVING PICTURE CODING

(57) Abstract

An encoder and a decoder for still
and moving picture are disclosed. The
encoder has a memory for storing a de-
fault quantization matrix including a plu-
rality of quantization elements having
predetermined values. Also, a genera-
tor is provided for producing a partic-
ular quantization matrix after a number
of frames. The particular quantization
matrix is read in a predetermined zigzag
pattern, and the reading is terminated at
a selected position which is in the mid-
dle of the zigzag pattern. An end code a7
is added after the read quantization el-

ements of a former pertion of the par-

ticular quantization matrix. The quanti-
zation elements in the default quantiza-
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tion matrix are read in the same zigzag
pattern from a position immediately af-
ter the selected position, and producing a
latter portion of the default quantization
matrix. The former portion of the par-
ticular quantization matrix and the latter
portion of the default quantization ma-
trix are synthesized to form a synthesized
quantization matrix.
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