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CxaTne pacTpoBbiX U306paxeHUn SABMSIeTCA akTyanbHOW 3ajadert Grnarogapsa CTpeMuTenbHOMY
pasBUTUIO CPEeACTB KOMMYHMKaLMM, MpU KOTOPOM Heobxoammo nepefaBaTb 6Gonbline o06bembl BUAEO
WHpopmMaLmm.

MepeBog wn306paxeHUn B HEKOTOPYD CUCTEMY LBETONpPeaCTaBneHns no3sBonsieT AocTuraTb
3aMeTHbIX cTeneHen cxatus. Paccmotpum meTon anddepeHumanbHOM UMNYNbCHO-KOAOBOW MOAYNSLMN.
Mpu aTom 13 ncxoaHoro Habopa AaHHbIX {X} POPMMPYIOT «Pa3HOCTHYIO» nocnenosaTenbHOCTb {di}={X; - X
1}. YuutbiBad, 4to B nocnegosarenbHocTH {dj} coceaHne anemMeHTbl MEIOT MEHEee CUMNbHYI0 KOppensauuio,
YyeM B MCXOOHOM Habope, ee MOXHO OGoree 3PGEKTUBHO CXaTb CTAaTUCTUYECKUMM MeTogamu. Yem
MeHbLLEee Konm4yecTBo BUT TpebyeTcs AnA npeacTasneHns Kaxaoro u3 anemeHTos {d}, Tem acpdekTrBHee
cTaTUCTUYECKOE cxaTue.

PaccmoTprm 3 cucTemsl LBeTonpeacTaBneHns:

O6biyHas cuctema RGB;

Cuctema usetonpeactasnerus YUV 1, nony4varowasnca ns RGB no dpopmynam:

y=R+26*+BO, _p_Gv=R-G

H 4 H
Cuctema uetonpeactaenerusi YCbCr, nonyyarowasca ns RGB no dhopmynam:
Y = [0.299R+0.587G + 0.114B + 0.5 ]

Cb =[70.16875R-0.33126G + 0.5B+ 0.9
Cr =[0.5R-0.41869G -0.08131B + 0.9]

B cucteme ueTonpeacTaBneHus 2 BO3MOXeH obpaTHbi nepexon k cucteme RGB 6e3 notepb
WHcpopmaumm, npu obpaTHOM npeobpas3oBaHUM U3 CUCTEMbI 3 TMPOUCXOAST HEKOTopble MoTepwu
MHpopMaLmm (Tak Kak XpaHUTCS LienovmcrieHHas nHdopmauus).

MpMeHMM 3TM cuCTeMbl LIBETOMPEACTABIIEHUS W MpoaHanuM3vMpyem pesynbTaTtbl, MCMOMb3ys B
KayecTBe TecTa nonHowuseTHoe nsobpaxeHue 800 Ha 600 Touek (mopTpeT).

Kon-Bo
3HavaLy,. 0 1 2-3 4-7 8-15 16-31 32-63 65-127 >127
6ur

R 79300 122896 126339 82071 42678 21016 4902 798 0
G 78253 132101 136142 73286 38024 16442 4812 926 14
B 71053 123180 132143 80755 47988 19001 4990 878 12
Utoro, % 15,88 26,26 27,40 16,40 8,94 3,92 1,02 0,18 0
Y 81288 131760 130784 74062 40470 16409 4419 802 6
U 81757 142843 157795 74502 20249 2814 40 0 0
V 85919 145375 152822 69180 23240 3429 34 1 0
Ntoro, % 17,29 19,25 30,65 15,12 5,83 1,57 0,31 0,06 0
Y 81244 131668 131649 73732 39569 16844 4479 811 4
Cb 141189 191374 109641 32583 5104 108 0 0 1
Cr 152363 194735 98519 29597 4706 79 0 0 1
Ntoro, % 26,77 36,98 24,27 9,71 3,53 1,22 0,32 0,06 0

B cTtonbuax tabnuubl 3anncaHo KONMMYeCTBO 3MIEMEHTOB C 3a4aHHbIM YMCIIOM 3Havalmx ouT ans
KakOoM KOMMOHEHTbl M300paxeHusi B [aHHOW LBEToBOM cucteme. Bcero B um3oGpaxenun 480,000
anemMeHToB. /3 Tabnuubl BUAHO, YTO OIS Pa3NMYHbLIX CUCTEM LIBETOMPEACTABMIEHMS OLHOIMO U TOrO Xe
n3obpaxeHnsl MeHsieTCa pacnpefeneHne KonMyecTBa 3MIEMEHTOB C AaHHbIM YMCIOM 3Havawmx out
TpebyeMbIX Ansi 3anMcyu 3TOro anemeHTa udobpaxeHus. NMpoBeaeHHbIe UCCNeAOBaHUS NMOKa3biBAKT, YTO
BbIOOP CUCTEMbI LIBETOMNPEACTABMEHUS UrpaeT HEMasloBaXkKHYK pPOSfib B CXEMax KOMMPECCUMU LNEPOBbIX
n3obpaxeHnn, NpsAMO BNUSIS Ha XapakKTepUCTMKM UMHOpMauuM, MnonyvYaeMon nocfne npoBedeHus
Jekoppenupytolero  npeobpasoBaHus, KOTOpas  BMOCMEACTBMM  NoaBepraeTcsl  CTaTUCTUHECKOMY
KOOWPOBaHWUIO.
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Compression of raster pictures is the actual task due to prompt development of resources of the
communications at which it is necessary to transfer the big sizes of video information. Translation of images
in some color system allows to achieve noticeable degrees of compression. We shall consider a method of
differential pulse code modulation. Thus the difference sequence {d} ={ X; - X1} is formed from the initial
data set {x}. Taking into account, that in a sequence {dj} adjacent samples have less strong correlation,
than in the initial set, it can be compressed by statistical methods more effectively. The smaller amount of
bits is required for representation of each of samples {dj}, the statistical compression is more effective.

Let's consider 3 color systems:

Usual RGB system;

Color system YUV1 which is turning out from RGB in the following way:

+2G+B
vy =R Hu,=B-GV,=R-G
H 4 H
Color system YCbCr which is turning out from RGB in the following way:

Y =[0.299R+0.587G +0.114B + 0.97]
Cb =[30.16875R - 0.33126G + 0.5B + 0.5} Cr =[0.5R-0.41869G —0.08131B + 0.5].

In color system 2 is possible lossless back transformation to RGB system, at back transformation
from 3 system there are some losses of the information (as the integer information is stored). Let's apply
these color systems and we shall analyze results, using as the initial material test the image 800 on 600
pixels (portrait).

Quantity

signific. 0 1 2-3 4-7 8-15 16-31 32-63 65-127 >127
bits

R 79300 122896 126339 82071 42678 21016 4902 798 0
G 78253 132101 136142 73286 38024 16442 4812 926 14
B 71053 123180 132143 80755 47988 19001 4990 878 12
Total, % 15,88 26,26 27,40 16,40 8,94 3,92 1,02 0,18 0
Y 81288 131760 130784 74062 40470 16409 4419 802 6
U 81757 142843 157795 74502 20249 2814 40 0 0
V 85919 145375 152822 69180 23240 3429 34 1 0
Total, % 17,29 19,25 30,65 15,12 5,83 1,57 0,31 0,06 0
Y 81244 131668 131649 73732 39569 16844 4479 811 4
Cb 141189 191374 109641 32583 5104 108 0 0 1
Cr 152363 194735 98519 29597 4706 79 0 0 1
Total, % 26,77 36,98 24,27 9,71 3,53 1,22 0,32 0,06 0

In table columns the amount of samples with the given number of significant bits for each
component of the image in the given color system is written. In total in the image of 480,000 samples. From
the table it is visible, that for various color systems of the same image allocation of amount of samples with
the given number of significant bits required for pixel storage varies. The carried out researches show, that
choice of color system plays an important role in schemes of compression of digital images, directly
influencing on characteristics of the information received after implementation decorrelating conversion
which subsequently is exposed to statistical coding.




