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What is claimed is:
1. A method of updating a parameter for entropy decoding of a

transformation coefficient level, the method comprising:

parsing transformation coefficient level syntax elements indicating sizes of
transformation coefficients included in a transformation unit, from a bit stream;

determining whether to renew a previous parameter by comparing a $ize of a
previous transformation coefficient that is restored before a current transfgrmation
coefficient, with a predetermined critical value obtained based on the pyevious
parameter that is used in de-binarization of a previous transformatiog coefficient
level syntax element indicating the size of the previous transformgtion coefficient;

obtaining a parameter used in de-binarization of a currept transformation
coefficient level syntax element indicating a size of the current transformation
coefficient by renewing or maintaining the previous parameter based on a result of
the determining; and

obtaining the size of the current transformati

current transformation coefficient level syntax eleghent by using the obtained

coefficient by de-binarizing the

parameter,
wherein the predetemmined critical vaiie is set to have a value proportional to
the previous parameter, and when the prgvious parameter is renewed, the renewed

parameter has a value that gradually ipCreases compared to the previous parameter.

2. The method of clainf 1, wherein when a size of a transformation
coefficient is absCoeff, a synt
coefficient has a value greagér than 1 is coeff_abs_level_greatert_flag, and a syntax
element indicating whethgr the transformation coefficient has a value greater than 2

element indicating whether the transformation

The method of claim 1, wherein in the determining whether to renew
e previous parameter, when the size of the previous transformation coefficient is

48




10

16

20

25

30

cLastAbsCoeff, and the previous parameter is cLastRiceParam, the critical value th
obtained based on the equation; th=3*(1<<clLastRiceParam) is compared with the
previous parameter cLastRiceParam; and when clLastAbsCoeff is greater than th, j
is determined to renew the previous parameter; and when cLastAbsCoeff is not
greater than th, it is determined to maintain the previous parameter.

4, The method of claim 3, wherein in the obtaining of a pararyfeter, when it
is determined to renew the previous parameter, the previous paramejér is renewed

by increasing the previous parameter by 1 within a predetermined yange.

5. The method of claim 4, wherein the renewed pafameter does not
exceed a value of 4.

6. The method of claim 1, wherein the obtdining the size of the current
transformation coefficient comprises:

sorting bit strings of syntax elements of te current transformation coefficient
into a prefix bit string and a suffix bit string baéed on a predetermined parameter
determined by using the obtained paramefér; and

restoring transformation coefficignt level syntax elements of the current
transformation coefficient by applying/a previously set de-binarization method for

each of the prefix bit string and the/suffix bit string.

7. The method of laim 6, wherein when the size of the current
transformation coefficient j€ coeff_abs_level_remaining, the obtained parameter is
cRiceParam, and the prédetermined parameter is ¢TrMax, the parameter cTrMax is
determined according'to the equation: cTrMax=4<<cRiceParam, and the prefix bit
string correspondg/to a bit string obtained by binarizing a value corresponding to
Min(cTrMax, cogff_abs_level_remaining ) by using a truncated unary binarization
method, andAhe suffix bit string corresponds to a bit string obtained by binarizing a
value corrgsponding to (coeff_abs_level remaining-cTrMax) by using a k-th

exponeitial Golomb method, the k is equal to (cRiceParam+1).

8. An apparatus for entopy decoding a transformation coefficient level, the
pparatus comprising:
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a paring unit that parses transformation coefficient level syntax elements
indicating sizes of transformation coefficients included in a transformation unit, from
a bit stream;

a parameter determining unit that determines whether to renew a previou

parameter by comparing a size of a previous transformation coefficient that is

previous transformation coefficient level syntax element indicating a s
previous transformation coefficient, and that obtains a parameter
de-binarization of a current transformation coefficient level syntg4 element indicating
a size of the current transformation coefficient by renewing or/maintaining the
previous parameter based on a result of the determination;
a syntax element restoring unit that obtains the sj#e of the current
transformation coefficient by de-binarizing the currenjfransformation coefficient level
syntax element by using the obtained parameter,
wherein the predetermined critical value j€ set to have a value proportional to
the previous parameter, and when the previoyds parameter is renewed, the renewed
parameter has a value that gradually increglses compared to the previous

parameter.

9. A method of updating’a parameter for entropy encoding of a
transformation coefficient level, fie method comprising:
obtaining, in a predetemined scanning order, transformation coefficient level
syntax elements indicating/sizes of transformation coefficients included in a
transformation unit;

determining wifether to renew a previous parameter by comparing a size of a
previous transformétion coefficient that is encoded before a current transformation
coefficient, with & predetermined critical value obtained based on the previous
is used in binarization of a previous transformation coefficient level
syntax eleghent indicating the size of the previous transformation coefficient;
taining a parameter used in binarization of a current transformation
coeffiient level syntax element indicating a size of the current transformation
cogfficient by renewing or maintaining the previous parameter based on a resuit of
e determination; and
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outputting a bit string corresponding to a transformation coefficient level
syntax element of the current transformation coefficient by binarizing the
transformation coefficient level syntax element of the current transformation
coefficient by using the obtained parameter,

wherein the predetermined critical value is set to have a value proportighal to

coefficient has a value greater than 1 is coeff_abs_level_gregteri_flag, and a syntax
element indicating whether the transformation coefficient h#s a value greater than 2
is coeff_abs_level_greather2_flag, and when a basic levg! value determined
according to the equation baselLevel=1+coeff_abs_leyel_greather1_flag +
coeff_abs_level greather2 flag is baselevel, a trafsformation coefficient level
syntax element indicates a size of (abs-baselLevgl) which is a difference between the
size of the transformation coefficient absCoeffand the determined basic level value

baselevel.

11.  The method of claim 9, wherein in the determining whether to renew
the previous parameter, when the gize of the previous transformation coefficient is
cLastAbsCoeff, and the previoug'parameter is cLastRiceParam, the critical value th
obtained based on the equatigh: th=3*(1<<cLastRiceParam) is compared with the
previous parameter cLasti{ceParam; and when cLastAbsCoeff is greater than th, it
is determined to renew j#ie previous parameter; and when cLastAbsCoeff is hot

greater than th, it is dgtermined to maintain the previous parameter.

12.  Thé€ method of claim 11, wherein in the obtaining of a parameter, when
it is determingd to renew the previous parameter, the previous parameter is renewed
by increasjfg the previous parameter by 1 within a predetermined range.

13.  The method of claim 9, wherein the outputting a bit string comprises:
sorting the current transformation coefficient level syntax element into a prefix
nd a suffix based on a predetermined parameter determined by using the obtained
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parameter; and

generating a prefix bit string and a suffix bit string by applying a binarization
method that is previously set with respect to each of the prefix bit string and the
suffix bit string and outputting bit strings corresponding to the transformation
coefficient level syntax element of the current transformation coefficient.

14. The method of claim 13, wherein when the size of the curignt
transformation coefficient is coeff_abs_level_remaining, the obtained parameter is
cRiceParam, and the predetermined parameter is cTrMax, the pargmeter cTrMax is
determined according to the equation: cTrMax=4<<cRiceParamy/and the prefix bit
string corresponds to a bit string obtained by binarizing a valyé corresponding to
Min(cTrMax, coeff_abs_level remaining) by using a truncgfed unary binarization
method, and the suffix bit string corresponds fo a bit strifg obtained by binarizing a
value corresponding to (coeff_abs_level_remaining-¢ArMax) by using a k-th

exponential Golomb method, the k is equal to (cRigeParam+1).

15.  An apparatus for entropy encoging a transformation coefficient level,
the apparatus comprising:

a parameter determining unit tha¥obtains, in a predetermined scanning order,
transformation coefficient level syntayY elements indicating sizes of transformation
coefficients included in a transform@ation unit, determines whether to renew a
previous parameter by comparigg a size of a previous transformation coefficient that
is encoded before a current {yfansformation coefficient, with a predetermined critical
value obtained based on {ffe previous parameter that is used in binarization of a
previous transformatiorycoefficient level syntax element indicating the size of the
previous transformatjon coefficient, and obtains a parameter used in binarization of a
current transformation coefficient level syntax element indicating a size of the current
transformation goefficient by renewing or maintaining the previous parameter based
on a result ofthe determination;
A string generating unit that outputs bit strings corresponding to the
transfopmation coefficient level syntax element of the current transformation
coefflicient by binarizing the transformation coefficient level syntax elements of the
cyfrent transformation coefficient by using the obtained parameter,
wherein the predetermined critical value is set to have a value proportional to
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the previous parameter, and when the previous parameter is renewed, the renewed
parameter has a value that gradually increases compared to the previous

parameter.




CLAIMS

The invention claimed is:
1. An apparatus of decoding video, the apparatus comprising:

a parser which obtains a bin string corresponding to current transformation
coefficient level information by arithmetic decoding a bitstream;

a parameter determiner which determines a current binarization parameter, for
determining a prefix bin string from the bin string, to be one of {i) a previous
binarization parameter and (ii} an updated value of the previous binarization
parameter obtained by adding n to the previous binarization parameter, where
n is integer, and n is equal to or greater than 1, based on a comparison
between a predetermined value that is proportional to the previous binarization
parameter and a value of a previous transformation coefficient;

a syntax element restorer which obtains the current transformation coefficient
level information by de-binarizing a binary value of the prefix bin string using
the determined current binarization parameter, and which determines a value
of the current transformation coefficient using the current transformation
coefficient level information; and

a decoder which decodes data included in a transformation unit using inverse
quantization, and reverse transformation based on the value of the current
transformation coefficient:

wherein, when the value of the previous transformation coefficient is equal to
or smaller than the predetermined value, the current binarization parameter is
determined to be the previous binarization parameter, and

when the value of the previous transformation coefficient is larger than the
predetermined value, the current binarization parameter is determined to be
the updated value.
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