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Pedepar. PaccmoTtpeHa obpaboTka 3allymIieHHbIX M306paXeHuid ABYMEPHbIMU LMdPOBLIMU
vnbTpaMmM NEepBOro MoOpsifka PEKYPCUBHOIO W HEPEKYPCUBHOINO TUMOB. YKasaHbl YCIOBUS,
HaknagblBaeMble Ha napamMeTpbl CUCTEMbI MPU KOTOPbIX OHA CTAHOBUTCA (PUIIBTPOM BEPXHUX U
HWKHUX. [Nsi ykasaHHbIX TUNOB (QUMbLTPOB NPUBEAEHbI 3aBUCUMOCTU  OTHOLLEHMST CUTHan/Lym
Ha BbIXOZE OT BXOAHOIO OTHOLUEHUSI CUTHAN/LWyM.

B wumdpoBon 06paboTke M300paKeHUN TPaaULMOHHO MPUMEHSOTCA [OBYMEpPHblE LMdPOBbIE
GunbTpbl [1-2]. PunbTpbl HWKHUX (PHY) n BepxHux yacTtoT (PBY) mcnonbaytoTca Anst CrnaxuBaHus U
nogyepKnBaHns rpaHnL, CoOTBETCTBEHHO. Ecnn obpaboTka ns3obpaxeHu BegeTcs B cCUCTEMax peanbHOro
BPEMEHW, HanpuMMep B pPagvoOnoKaUMOHHBLIX WM  TENEBU3NOHHBLIX, CTaHOBUTCA NpOoGrnemMaTUyHbIM
ncnonb3oBaHme UILTPOB BLICOKMX MOPSAKOB. B HEKOTOPbLIX crydasx yAOBNEeTBOPUTENbHLIE pPe3yrnbTaTbl
06paboTkM [AOCTUralTCA UCMONb30BaHWEM [OBYMEpPHbIX LUMGPOBbIX (UNLTPOB nepBoro nopsigka [3],
anropuTm paboTbl KOTOPbLIX ONUCLIBAETCA ABYMEPHBLIM JIMHENHBIM PA3HOCTHLIM YpaBHEHMEM BuAa:
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roe x(ny,Ny) — BXogHOe Bo3aencTeme, y(ng,Ny) — peakuns unbTpa Ha 3TO BXOAHOE BO3OENCTBUE,
ajj, by — nocTosiHHbIe KoaddULMEHTbI hunbTpa. 3To CUCTEME COOTBETCTBYET nepedaTtovHas pyHKUms
BMaa:
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[3], ycTaHOBREHO, 4YTO B 3aBMCUMOCTW OT KO3(MULMEHTOB OHW MOTYT ObiTb (PUABLTPAMWU HUXKHUX WK
BEPXHUX YacTOT, a Takke unbTpamm ApYyrnx TUMOB, KOTOPble pexe MCnonb3yTcs Ana obpaboTku
n3006paxeHun.

B paboTtax [3-4] npBegeHbl yCrioBusi, HaknagblBaeMble Ha NapameTpbl CUCTEMbI, NMPU BbINOSTHEHWM
KOTOpPbIX MOXHO MOMy4UTb MEepeyncrnieHHble Bbllwe GunbTpel. Matematnyeckn 3TM  ycrnoBus
NpeacTaBnsloTCa B ByAEe CUCTEMbl HEPABEHCTB, COCTABIEHHbLIX N3 KOI(PMULMEHTOB HEPEKYPCMBHON UMK
PEKYpPCMBHOM 4acTen ¢unbtpa. Boibupass napameTpbl ¢unbTpa B COOTBETCTBUM C 3TUMWU YCIOBUSAMMW,
MOXHO nonyunte ®HY n ®BY HepekypCMBHOrO U PEKYPCMBHOIO TWUMOB. YKa3aHHble YCINOBUS WUMET
cneayoLLmmn BuAa;:

ansa HepekypcusHoro ®HY
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ans pekypcueHoro ®HY
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OpaHoM M3 OCHOBHbIX 3adady 0b6paboTkm usobpaxeHun ssnaetca 6opbba C Lwymamu, KOTopble
MOXHO KraccuduumpoBaTb NO MX XapakTepucTukam. Hambonee 4acto Ha MpakTMKe NPUXoauTcs UMETb
aeno ¢ 6enbiM 1 UMMYnNbCHbLIM LyMaMu. B cBA3M C 3TUM BO3HUKAET BOMPOC: KaK CKa3biBAETCSA NPUMEHEHME
KOHKPETHOro Tuna unbTpa Ha MoJdaBreHne onpedeneHHoro Buaa wyma. WHTepec npeactasnsiet
BNUsIHME MapaMeTpoB BbIOPaAHHOrO (unbTpa Ha KadecTBO (bunbTpaumMm pasfnyHbIX TUMNOB LWyMoB. B
3aBMCUMOCTM OT MPUCYTCTBYHOLLErO B M300pakeHun wwyma umdpoBor unbTp, obpabaTtbiBalowun ero,
OOIDKEH OblTb CUHTE3MpOBaH OMpeferieHHbIM o0bpa3oM, 4YTOObl ODecneunTb MakCMMarbHO BO3MOXHYHO
30pPeKTUBHOCTbL 06PabOTKM, MOCKONbKY AJ1S1 YCTPaHEHUsT pasHbIX TUMOB NMOMEX HEOOX0AMMO MCMONb30BaTh
UnNbTP C COOTBETCTBYIOLLMMU XapakTepuctukamm. B paboTe aHanuaupytotca pesynbTaTbl 06paboTku
3aLUyMITEHHBIX U300paXXeHUn OBYMEPHBLIMU PEKYPCUMBHBIMU U HEPEKYPCUBHBIMU LMAPOBLIMU UNbTpamu
nepBoro nopsiaka ¢ pasHbIMU BUAAMN YaCTOTHbLIX XapakTepPUCTUK.

Ha puc. 1.a npuBegeHbl 3aBUCUMOCTM OTHOLUEHMSI CUrHan/lym Ha BbIXO4E [BYMEPHOro
PEKYPCUBHOIO LMEPOBOro hunbTpa BEPXHUX YACTOT OT BXOOHOrO OTHOLWIEHUS curHan/wym. dunbtpy 1
COOTBETCTBYT napameTpbl: bp;=-0.234, b;o=-0.122, b;;=-0.029, a paguyc obnactu nponyckaHus
coctaBnseT 0.80]. dunbTpy 2 COOTBETCTBYHOT napameTpbl: bp;=-0.343, b1p=-0.305, b;;=-0.109 n pagnyc
obnactu nponyckanns ymeHblwaetcsa go 0.40. Gunetp 3 nmeeT crneayowme napameTpsbl: bg;=-0.575, big=-
0.731, by;=-0.421 wn paguyc obnactu nponyckaHusa cocTtaBnseT Bcero 0.100. TlyHKTMpHas nMHUA
MoKasbiBaeT paBHbl€ OTHOLLEHUS CUTHan/LLyM Ha BXoAe W BbIXoae.

Ha pwuc. 1.6 nokasaHa 3aBMCUMOCTb OTHOLUEHWUSI CUrHamn/luyM Ha BbIXOA4E ABYMEPHOro LMdpoBOro
HEpPEeKYPCMBHOro hunbTpa BEPXHMX YACTOT OT BXOAHOro OTHOLWEHus curHan/wym. MNMapameTpbl dunbTpa B
OaHHOM cny4vae cnepaywouime: ag=-0.5, a;0=-0.5, a;;=0.5, pagnyc obnactu nponyckaHus coctasnsieT 0.500.
MyHKTMPHasA NUHUS, TaKKe Kak Ha pyc.1, NOKa3biBAET paBHbIE OTHOLLEHMS CUrHan/LLyM Ha BXOAE M BbIXoae
dunsTpa.
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a)
Puc. 1. 3aBrucumocTb oTHoweHus C/LU Ha Bbixoge oT BxoaHoro otHowweHust C/LL ansa pekypcuBHbIX (a) U
HepekypcuBHOro (6) unbLTPOB BEPXHMX YacToOT
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a)
Puc. 2. 3aBncumoctb oTHoweHus C/LL Ha BbiIxoge oT BXogHoro otHoweHus C/LU ons pekypcuBHbIX () n
HepeKypcuBHOro (6) UnbTPOB HMXKHUX YacToT

Ha puc.2.a npuBedeHbl 3aBMCMMOCTU OTHOLIEHMSI CUrHan/luyM Ha BbIXOAe LUMdPOBOro
PEKYPCUBHOIO (UnbTpa HUXKHMUX YacTOT OT BXOAHOMO OTHOLLEHMS curHan/wym. B gaHHoM cnydae dunbTpy
1 COOTBETCTBYIOT cneayoLwime napametpbl: bg;=0.575, b1p=0.731, b;;=-0.421, pagnyc nuHum cpesa 0.100.
dunbTp 2 umeeT napameTpsbl: by;=0.343, b1=0.305, b1;=-0.105 1 paguyc nuHUM cpesa yBennunBaeTcs Ao
0.40]. MNapameTpbl unbtpa 3 criegyrowme: by;=0.234, b1p=0.122, b;;=-0.029, a paguyc ero nMHuMKn cpesa
BHOBb yBenuumBaeTcs n coctaBnsieT yxe 0.801. MMyHKTMpHas NUHWSA, Kak U paHee, MoKa3blBaeT paBHble
OTHOLLEHUS CUrHan/lym Ha BXOAE U BbIXOAE.

Ha puc.2.6 nokasaHa 3aBMCMMOCTb OTHOLUEHMSI CUrHan/luym Ha Bbixoge UMdpOBOro
HEepPEeKypCMBHOIO (punbTpa HWXKHMX 4acTOT OT BXOOHOrO OTHOLWIEHus curHan/wym. NapameTpbl cwmnbTpa
a01=0.5, a,0=0.5, a;;=0.5, pagunyc nuHun cpesa coctasnset 0.501.

BugHo, 4TtO npm o6paboTke UNBTPaMM HWKHWX YacToT yAaeTcs MOBbICUTb OTHOLLEHWE
curHan/wym B obpabartbiBaeMoM n3o0paxeHun. PunbTpbl BEPXHUX YaCcTOT HE AalT Takoro sddekra —
OTHOLUEHME CUrHan/llym Ha BbIXOA4E MpaKTMYeckn He MeHsietca. CnegoBaTenbHO, MX  Henb3s
ncnonb3oBaTb AN unbTpauum paccMoTpeHHbIX Wwymos. OaHako ®BY, B cuny cBOMX YacTOTHbIX CBONCTB,
No3BOMNSET BbIAENSATb KOHTYPbl M306pakeHusl. ATO CBOMCTBO MOXHO MCMOMb30BaTb B TEX CriydasXx, Korga
Heob6X04MMO pacrno3HaTb TOMbKO KOHTYPbl U HE CYLLECTBEHHbI MHblE NapameTpbl n3obpaxeHus. Cnenyet
OTMETUTb, YTO B Cllydae UMMYfbCHOro wyma 60mnblor MOWHOCTU npuMeHeHne ®BY moxeT npuBecTn K
HeYyLOBMNETBOPUTENbHLIM pe3ynbTaTam, MOCKOMbKY Ha M300pakeHUn MOryT HavaTb BbIOENSATbLCSA NOXHbIE
KOHTYpBbI.

AHanUTMYeCcKn Mony4vyeHHble obracTn napamMeTpoB ANS KOHKPETHbIX TUMOB (PUNbTPOB MO3BONSANT
Nnony4nTb 3afaHHbI QUNbLTP, BbIOpaB ero koaUUNEHTbI N3 COOTBETCTBYOWEN obnactu, He npuberasi K
bonee CNoXHbIM MeTo4aM CuHTe3a [3-4], YTO B HEKOTOPbIX CIyvasX MOXEeT OKa3aTbCHA MOSe3HbIM.
MccnegoBaHHasa 3aBUCUMOCTb kavyecTBa 00paboTku n3obpakeHust OT CTEMNeHU ero 3awymIIeHHOCTV U Tuna
OBYMEPHOro UMdpoBoro ¢unbTpa JaeT BO3MOXHOCTb BblOMPATb XapakTepUCTUKM MOCHegHero B
3aBMCMMOCTU OT NOCTaBMEHHOW 3a4a4m 1 OXuaaeMoro pesynbTata o6paboTku.

Mony4yeHHble pes3ynbTaTbl MOXHO WCMOMb30BaTb MPWU MPOEKTUPOBAHUM WU CO3L4AHUM Pa3NUYHbIX
UMPPOBLIX CUCTEM, MpefHasHavyeHHbIX Ans obpaboTkM CTaTUYEeCKMX UM OMHAMUYECKUX M300pakeHun, a
TaKKe OPYrMX ABYMEPHbIX N TPEXMEPHbIX CUTHANOB.
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Abstract. The processing of the noisy images by two-dimensional recursive and nonrecursive
first order digital filters is surveyed.

In digital image processing the two-dimensional digital filter [1] are traditionally applied. The low-
pass filters and high-pass filter are used for flattening and emphasis of borders accordingly. In real time
systems, for example in radar or television becomes to problematic use of filters of the high orders. In some
cases the satisfactory results of processing are reached by use of two-dimensional first order digital filters,
which is featured by a two-dimensional linear difference equation of a view:
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where x(n1,n2) - input action, y(ny,n;) - response of the filter to this input action, a;;, by — constant
filter coefficients. To this system there corresponds a transfer function of a view:

1taez’ +anz +auz'z,
1- blO 21_1 - b0122_1 - 131121_122_1

As a result of research of frequency properties of such filters sets that depending on coefficients
they can be low-pass or high-pass filters and also filters of other types, which are used for image
processing less often.

The requirements superimposed on parameters of a system at which execution it is possible to
receive the listed above filters are obtained. Mathematically these requirements it are represented as a
system of inequalities made of coefficients of nonrecursive or recursive parts of the filter. Sampling
parameters of the filter according to these requirements it is possible to receive a low-pass filter and high-
pass filter of nonrecursive and recursive types. One of basic problems of image processing is the struggle
with noises, which can be classified under their characteristics. Most often in practice it is necessary to deal
with white and pulse noises. In this connection there is a question: as the application of a concrete type of
the filter on suppression of a particular kind of noise has an effect. The interest represents influence of
parameters of the chosen filter to quality of a filtering of different types of noises. Depending on the noise,
present in the image, the digital filter processing it, should be synthesized definitely to ensure the greatest
possible efficiency of processing, as for elimination of different types of noises it is necessary to use the
filter with the relevant characteristics. In work the results of processing of the noisy images by two-
dimensional recursive and nonrecursive first order digital filters with different views of frequency responses
are analyzed.

At processing by low-pass filters possible to boost a signal-to-noise ratio in the processed image.
The high-pass filters do not give such effect - signal-to-noise ratio on an output practically does not vary.
Hence, they cannot be used for a filtering of surveyed noises. However high-pass filter, by virtue of the
frequency properties, allows to emphasis of borders of the image. This property can be used when it is
necessary to recognize only borders and other parameters of the image are not essential. It is necessary to
mark that in case of a impulse noise high-power modulation application of a high-pass filter can give in
unsatisfactory results, as on the image can appear false edges. The analytically obtained areas of
parameters for concrete types of filters allow to receive the given filter, by picking its coefficients from the
relevant area, not resorting to more composite methods of synthesis, that in some cases can appear useful.
Explored quality dependency of processing on and typeof two-dimensional digital filter enables to sample
the characteristics last depending on a delivered problem and expected result of processing.

The obtained results can be used at design and making of different digital systems intended for
processing of the static and dynamic images and also other two-dimensional and three-dimensional
signals.
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