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B nanHO# paboTe OCHOBE NPENCTABICHMS IMOJYTOHOBBIX HM300pa)KEHHH CIyYailHBIMH JBYMEPHBIMH MapKOBCKUMH IIPOLECCAMHU C
JAUCKPETHBIMU apryMEeHTaMH PEIICHA 3aJa4da CHHTE3a aJIrOpuT™Ma cl)mm'rpaunu TIOJTyTOHOBBIX 14306pa>1<emn?l, HCKa)KEHHBIX “OeIbiM” TayCCOBCKUM

LIyMOM.

Hcnonp3ys B KadyecTBE MOJCIH JBOMYHOI'O HM300pKECHUS MOJIENIb OJHOCTOPOHHETO MAapKOBCKOTO
ciyqaiiHoro mostst [ 1] B [2] momydeH anroput™ GUIbTpaiui OWHAPHBIX H300paKeHHN:
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B (2) Bmecto Py, Ppo» Ppp M Dop HEOOXOIUMO TIOACTABUTH 3JICMCHTHl MATPHI[ BEPOSTHOCTCH
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Crarucriueckasi W30bITOYHOCTh, CBOMCTBEHHAsI TUIIMYHBIM MOJYTOHOBBIM H300paKEHHSM, MPHUCYIIA TaKKe
U OMHAPHBIM CEYEHHUSIM, Ha KOTOPBIE OHO pa30MBacTCA MPH IU(PPOBOM TPEICTABICHUH DJIEMEHTOB HM300paKCHHS.
Ecmm oumdpoBanHas BBIOOpKa H300pakeHUs (m-paspsaHOe TBOMYHOE YHCIIO) TMPEACTaBISET COOOM BO3MOXKHOE

o m o o o
cocTosHME ONHOpOAHOH Hemu Mapkosa ¢ 2" COCTOSHMAMM, TO KaKIblii NBOMUHBIH pa3psi SBIAETCS HPOCTOH
OJTHOPOAHOH TeTmbio MapkoBa ¢ nBymMmsi coctossHUsMU [3,4]. Torma ucmonb3ys (1) m (2) ypaBHEeHHUS (QHIBTpavu
TTOJIYTOHOBBIX M300paKEHUH, MTPEICTABICHHBIX B IUPPOBOI opMe, 3amuieM B BUIC:
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HccnenoBanue MpUEMHOTO YCTPOHCTBA, pEATM3YIONIETO pEKYpPPEHTHBIE ypaBHEeHUS (3), OBIIIO TPOBEACHO HA
OBM. B kadecTBe Moaen n300paXkeHus ObLTO B35ATO HCKYCCTBEHHOE M300pakeHue, popMupyemMoe 1o aaroputmy [5]

w(i, /)= rgnli =1, )+ raali j = 1) = g =1, = 1)+ 1= 52 i - 72 G ), )

C pa3menuMol  KOPPEISIUOHHOW  (DYHKIHEH rZGﬁ exp{—oc }, rae 7, ¥,- K03(h(HUIMEHTHI

T|— Ologe | T

KOPPEIIIIHA MEXIy COCEIHUMH 3JIEMEHTAMH N300pa’keHHS 10 BEPTHKAJIH U TOPU30HTAIH, COOTBETCTBEHHO. E',(i, J ) -

BBIOOpPKA HE3aBHCHMOTO TayCCOBCKOTO CIIyYaifHOTO MmpoIiecca.
Crpykrypa anroputMa (uibTpanuu (4) TakoBa, YTO IMO3BOJISIET JIETKO TOCTPOUTH AJANTHBHBIA alTOPHUTM
GbuIbTpaLUK, KOTJa KOPPEIsLHs MKy dJeMEHTaMH H300pa)KeHHUsI HEM3BECTHA HA MPUEMHOM CTOPOHE.
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Ha pucynke mnpezncraBieH rpaduk
BBIMTPHIIIIA IO MOIIHOCTH CHUTHAla Ha
BBIXOJIE yCTpOHCTBa ¢bmIbTpau
MOy TOHOBBIX n300paKeHNH,
MIPEICTABICHHBIX YETHIPEMS JIBOMYHBIMHU
paspsmamu (m = 4) A pa3IM4HBIX
OTHOIICHWH CHUTHAI/IIYM IO MOIIHOCTH
Ha Bxoje -10..8 nb u xo3ddumenrte
KOppEISIN MEXIY JJIeMEHTaMU
M300paXEHHsT 10  TOPU3OHTAIM U
seprukam 0,6...0,98 .

HUccnenoBanue
MIOMEXO0YCTOHYMUBOCTH MIPUEMHBIX
YCTPOHCTB CHHTE3MPOBAHHBIX Ha OCHOBE
ypaBHeHHH (4) TOKa3amM  BBICOKOE
Ka4ecTBO BOCCTAHOBIICHHS W300paKeHHH,
NCKaXEHHBIX  OeldpIM  IIyMOM  HeE
yCTymalomee W3BECTHBIM  aTOPUTMOM
npu 6oJree MPOCTON peaTn3ariiH.
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Abstract. In the given work on the basis of submission of half-tone images by casual two-dimensional Markov processes with discrete
arguments the problem of synthesis of algorithm of filtering of half-tone images deformed by «white» gauss noise is solved.

Using as a model of a binary image a model of unilateral Markov casual field [1] the algorithm of filtering of
the binary images is obtained [2]:
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where o.,3,0,0=12; CI)A(i = 1,2) - state of the discrete parameter of a binary signal; p; (q,rXi = 1,2)— posterior
probability of states of the discrete parameter u( ( / )2) ) =i—-lir=j-1,j ) - logarithm of the
relation of posterior probabilities of the discrete parameter; fj 1( ( )) Sy 1( ( )) difference of logarithms

functions of verisimilitude of states of the discrete parameter;

poc(x + Ppo. exp{’ } i-13 @)
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In (2) instead of Py . Py Ppp and Pyg it is necessary to substitute elements of matrixes of transitions
probabilities on a horizontal p&B, vertical - p{)'ﬁ, diagonal - p(;'é levels fori =1,2,3, accordingly. Here p(;'é are

elements of matrix P” =P"-P”.
The statistical redundancy peculiar of typical half-tone images, is inherent also in binary sections, into which
it is divided at digital submission of pixels. If a digitalized sample of the image (the m-digit binary number)

represents a possible state of a homogeneous Markov chain with 2™ states, each binary category is a simple
homogeneous Markov chain with two states [3,4]. Then using (1) and (2) equations of filtering of half-tone images
represented numerically, we shall write down:

ul) i.j)= fm(fbl )= fen @G )+ a0 -1.))+
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The research of the receiving device realizing the recurrence equations (3), was conducted on the computer.
As a model the artificial image, formed on algorithm [5] was taken

3)

WG, j)=rgli =1, )+ rp, j =)= rgrpnli =1, j = 1)+ (L=, U= 72 o, /) )

with divided by the correlation functionr = Gﬁ exp{—oc , where 7,, 7, - coefficients of correlation

T| = Ologe T

between adjacent pixels on a vertical and horizontal, accordingly. E_,(i, ])— sample independent of gauss casual

process.
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In a figure the schedule of a prize on
'r" [/ ""‘ power of a signal on an output(exit) of the
1""!”!_’_’!!!_" system(device) of filtering of half-tone images
,illll”""i‘,, images represented by four binary categories (m
‘ i!:"""gﬁ"!! [T = 4) for the various attitudes(relations) a signal /
ye :ﬁg;’,ﬂ}'ill LA noise on power on an input(entrance) is
LT YA represented -10... 8 dB and coefficient of
correlation between pixels on a horizontal and

vertical 0.6...0.98.

Research of noise stability of receiving
systems(devices) synthesized on the basis of the
equations (4) have shown excellence of
restoring of the images deformed by white noise
not making a concession known algorithm for
want of more simple realization, not making a
concession by known.

Bbimrpbiw no mowHoctn, Ab

The structure of algorithm of filtering (4) is those, that allows easily to construct adaptive algorithm of
filtering, when the correlation between pixels is unknown on the receiving party.
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