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Abstract. 1t is carried out the reasons for abbreviation of code redundancy quantity it is necessary to create
positional structural and weight numbers of variable length. Creation of the rule of formation of positional structural
and weight numbers with variable length that provides potential for implementation of the principle of a codes
formation on the code word’s maximum filling of the given length in the conditions of an exception of options of its
overflowing and codes quantity redundancy minimization is explained. As a result of this approach it is possible to
eliminate redundant code and reduce the processing time.
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Introduction

Development of communication technologies on
the one hand and the increased needs for receiving
video information services on the other hand dictate
need for further compression technologies for digitized
images [1,2]. In this connection improvement of
compression methods for video data makes relevance of
scientific applied researches.

The widest use in the modern multimedia
industry was received by technologies of a compression
on a JPEG platform. Therefore creation of the modern
methods is perspective to realize with use of basic
components of JPEG technology. One of options here is
improvement of strategy for biadic transforms
processing. In article [3] it is shown that such
improvement is allowed to be carried out on the basis of
creation of positional structural and weight (PSW)
numbers for the binary description of transforms. In
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work [4] efficiency of reverse coding development for
expanded PSW number is justified. At the same time the
important compressions process condition is equal
length codes formation for PSW numbers with variable
length. It will allow to low in addition the bit speed of
images segment compressed representation and to
increase code constructions resistance to errors in
communication link. That is why the purpose of
researches consists in development of rules system of
formation of positional structural and weight numbers
in the codes formation conditions with given length.

Development of the rule of positional structural
and weight numbers creation for codes formation with
given length

We will consider possibility for developed
technology of coding concerning elimination of the code

quantity redundancy R, caused by existence of a large
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number of insignificant (zero) bits in the code word with
given length. Thus it is required to provide,
implementation of the codes formation principle
consisting in formation of the code word with in advance

set length V; .
For abbreviation of code redundancy quantity is
offered to create PSW number with variable length, i.e.
"= var. It is caused by two properties of positional

structural and weight coding, namely that:

1) length of a code increases with growth of
quantity S elements in PSW number. Here the PSV
numbers index u with variable length constructed for an

array of lengths for binary seriesu=1, U. AndU # P,

where P - quantity of columns in the DBC array;
2) the most admissible code value C(S)pax of

S
PSW number length S will not exceed value ngs of
S:

stored work of the bases of the appropriate

8s

S
elementss=1, S,ie. C(S)y < C(S)max <([lgs) 1.
s=1

We will consider the first property. Let's say that
length of PSW number is equal S', where S'=S+AS

OS=1.1f IS =1, the code C(S')p is calculated as

, S s 1 S s 1
CO)p= X lsp Il 8y= X lsp Il gy+
s=1 y=1 s=1 y=1
@)
, SH1
+ 8 &y
S+1,p SY=1 Y
S s 1
where ) / s,p [1 8y - acode component for the first
s=1 vy=1

S1
S elements of PSW number; fS+l pgS 11 gy - code
7 ’Y=1
component for an added element.
S s 1
Taking into account that C(S)p=} flsp [] gy~
s=1 " y=1

S1
C(AS= 1)p =£S+1,pgS ngY , we will receive
’Y=

C(S)p = C(S)p +C(AS=1)p . From here it is possible to
conclude that C(S)p > C(S)p . Therefore, the quantity of

bits on representation of PSW code are grow,

ie. V(C(S)p) = [(ogrC(S)p]+1> V(C(S)p) . Here

S S
V(CO)p) = llogy( 2 fsp 11 gr)+1;
S S’

V(C(S)p) = f 1.
(COE)p) [fogz(szlfs,pyj;[ﬂgy)]"‘

We will consider the second property. As a result of
increase in length of PSW number also the components
quantity in a vector G’ of the its elements bases
respectively increases. From here the range of admissible
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values of PSW code namely if to increase in length of PSW
number the upper bound of a code value is defined as

S
C(S)p <( ngs) 1, after its extension we will receive
S=

S’ S
CE)p =<(Ilgs) 1=(8g+1 [1gs) 1.
s=1 s=1

In this formula value gg,q is that gain in

tolerance range of code values which will be formed as a
result of increase in length of PSW number on one
element.

Respectively the quantity of bits increases by
representation of the maximum code value in case of PSW
number extension. Really, if before extension of PSW
number it was required to spend quantity of bits for
representation of its code maximum value V(S)max

equal
S S
V(S)max = [f0g»( ngs D+ < Zlfogzgs]*'l-
5= s=

That after extension on AS elements is required to
expend V(S )max

S S
V(S)max =[logy [Igstlogy I gyl+1=
s=1 y=S+1
S g @
=[ X logogs + Y logogyltl.
s=1 =S+ v

From where it is possible to conclude that due to

extension of PSW number the maximum length of its code
’

will increase by value, equal ~ }  flogogy bits.
y=5+1

On the basis of the analysis of expression (2) it is
possible to conclude that determination of code maximum
length which can be created for the current length for
expanded PSW number, doesn't require existence of prior
information on its finite length. It allows defining value
V(S )max on the information basis on the bases of earlier

processed expanded PSW number elements. This
property of reverse PSW coding provides potential for
principle implementation of a codes formation on the

code word with given length Vi c maximum filling.

Therefore increase of code length, and respectively
the code word length at its representation it is possible to
achieve by increase of PSW number length.

In the conditions of code formation value for
PSW number with variable length it is necessary to

determine length S of expanded PSW number so that

the condition of code redundancy R quantity
minimization R was satisfied, i.e.
Rc =Vj.  v(S)max — min.

From  here value S'is  defined as
§'=arg{min(V;. v(S)max)} or taking into account
the ratio 2) we will receive
§" = arg{min(Vj [ssgl logrgs |+ 1)}
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Thus for an exception of the code word
overflowing with selected length it is required to

provide in addition condition execution
V(S)max = Vj¢, ie. length of PSW number must be
such that the quantity of bits v(S)max on

representation of its code C(S')max greatest possible
value didn't exceed the given length of the code word

Vi o At the same time for abbreviation of processing

time we will agree to create PSW number only from
adjacent array cells of binary series lengths (i.e. gaps in
line items of elements are excluded).

Then generally condition of expanded PSW
number length choice, so to exclude overflowing of the
code word with given length will assume the following
view:

§' = arg Ve 13 togygsl+1). @)
= arg , min ; 0g98s |*1);-
V(S)max = Vje =

For S'value determination according to a
condition (3) it is offered to use the recurrent diagram

Development of recurrent reverse uniform coding
of expanded PSW numbers with variable length

Determination of the required length S'of PSW
number is offered to be realized on the basis of the
recurrent diagram. The recurrent diagram of processing
allows.

To consider non-uniformity of PSW number
bases elements values, ie. after each adding of an
element the maximum quantity of bits by its
representation will increase no uniformly (with different
bit speed).

Therefore adding directly groups of elements, i.e.
AS > 2, can lead to overflowing of in advance set code

word, i.e.
v(S)max *V(AS)max > Vjc-

In this formula value v(AS) means a gain in

max
length of the most admissible code value in case of
adding to the current PSW directly AS elements.

Then on each step of processing it is required to
check a condition on validity of adding next s'- th
element to the current PSW number, ie. to check
extension possibility of the PSW number current length
D on one, so to exclude overflowing of the code word
with given length. Let's say that before PSW next
element adding the number contains D elements. The
quantity of bits v(D)mpgax on code representation of the

most admissible code value C(D)mgax is determined by
D
a formula v(D)max =[ > Kogzgé ]+1. Then adding
&=1

of the next element with the base equal g will be

possible if the inequality
D
[ > ngZgé +l0gog ]+ 1 < Vi is executed.
&=1

In this case length of PSW number increases by
unit, and will be equal(D+1). Otherwise, if the
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D
inequality [ > fogzga +f082g5’]+1 > Vic is
&1

executed, adding of such element can lead to
overflowing of the code word with given length.
Therefore the element having such base will not be
admissible, and extension of PSW number comes to an
end and its finite length will be equal S' =D .

Such processing is reduced to execution of the
expressions following system:

D
D+1, —->[ Y
E=1

D
D=¢, — [izlfogzg{; +logogy|+1> V.,

Zogzgé +logog ]+l < Vi ;
“)

D

where (0gng - quantity of discharges by which

length of PSW maximum code representation number
length (D +1) of elements increases;

D
> logog £ - assessment of quantity of bits which is
=1

required to be spent for representation of the maximum

code value for PSW number consisting of D elements;

s’ - base line item in a vector G’ for an added element.
If the line item of the base of the high element of

PSW number in a vector of the bases is equal in a vector

of the bases, line item of the next added element base is

determined on a formula

o= {s+1,—>s§8 1;
1,

where S - length of a column of an binary series lengths
array.

As a result of use of recurrent approach the rule
of expanded PSW number with variable length
formation, considering non-uniformity of their elements
bases, and providing opportunity (potential) is
developed for: elimination of code redundancy;
exceptions of code world with given length overflowing
options; creations of code words with uniform length.

Concerning lowering of bit speed and
uncontrollable losses exception of information it is
necessary to develop for implementation of the had
opportunities reverse coding of PSW numbers with
variable length in the conditions of code quantity
redundancy abbreviation and elimination of code word
with given length overflowing options.

—s=85,

Conclusions

1.1t is justified that for abbreviation of code
quantity redundancy of PSW number with variable
length needs to create.

2. The rule of PSW numbers with variable length
formation is constructed on:

- determination of the code maximum length
which can be created for the current length of expanded
PSW number, doesn't require existence of prior
information on its finite length;

- for abbreviation of processing formation time
for PSW number is carried out only from adjacent array
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Bapannux B.B., Kpacnopyyxuii A.A. Ilocmpoenue npaBuia gpopmupoBanusa nosuyuoHnsix cmpykmypro-BecoBuix vucea
8 ycaoBusax kod00b6pa3oBanus no 3a0annol diune

Anomayusa. IlpoBodumcs obocHoBanue moeo, umo 044 cokpaujeHus koaunecmba ko0oBoi u3bbIMOUHOCHU  HE0DX00UMO
hopmupoBams nosuyuoHHble cmpykmypHo-Becobuie uucaa nepemeHHol 0AuHbL. V31a2aemcs nocmpoenue npabuia gpopmupobanus
NO3UYUOHHBIX CHIpYKmMYpHO-BecoBbix Uuces nepemeHHoll O0AuMbl, umo obecneuubaem nomenyuar 0AA peaisusayuu NpUHyUNA
€00000pa306anUa N0 MAKCUMAALHOMY 3aN0AHeHUI0 k0006020 caoba 3a0anHoli OAuHbl 6 ycaobusx uckaouenus Bapuanmob eeo
nepenoAHeHua U MUHuUMUIAYUYU Koauvecmba ko0oboil usbbimounocmu. B pesyavmame ucnoavsoBanus Oammoeo noxoda
obecneuubaemcs B03MOKHOCTIL YCMPAHEHUA U3DBIMOUHOCTIU K00A U cokpauyeHue Bpemeni 00pabomKiy OAHHbLX.

KatoueBvie caoBa: xomnpeccus usobpaxenutl, cpopmupobarue k0006, no3uyuonHoe cmpykmypHo-Becoboe uucao, kodobas
u30bI1M04HOCHTb, K00060€ 1060, 03U UOHHOE HUCAO.

Bapannix B.B., Kpacuopyuyxui A.A. IlIobyodoBa npabusa gpopmyBanna nosuyitinux cmpykmypHo-6azobux uuces 8
ymoBax xodoymbopenns 3a 3a0aH010 006KUHO10

Anomayisa. [Ipobodumscs obrpyHmyBanna moeo, wjo 3a 045 cKOpOUeHHA Kiavkocmi k000601 HadauuikoBocmi HeobXiOHO ghopmyBamu
nosuyitini  cmpyxmypro-6aeoBi  uucaa 3minnoi 0oBxunu. Bukaadaemovca 0yoyBanna npabusa  gopmybanna  no3UUiHUX
cmpykmypo-Bazobux uuces 3minHoi O0oBxunu, ujo 3abesneuums nomeHyiar 044 pedaisayil npunyuny xodoymbopeHHs 1o
MAKCUMAALHOMY 3an08HenHI0 k0006020 ca06a 3a0aroi dobxunu 6 ymobax Buxatouenns Bapianmil 1020 nepenoBHeHHA i MiHIMI3ayii
Kiavkocmi ko0oboi HadauuikoBocmi. 'V pesyavmami Bukopucmanns 0aHoeo mnidxody 3abesneuyemvca MOXKAUBiCMb YcyHeHHA
HaAuuikoBocmi K00y ma cKopoUeHHs 4acy 00pobku OaHUX.

Karouo8i caoB8a: xomnpecia 300paxenns, gopmybanns xodib, nosuyitinve cmpykmypHo-6aeobe uucao, k0008a Hadsuuikobicrms,
K00060e c1060, NO3UYiliHe UUCAO.
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