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AHHOTAINA

B nanHO# paboTe W3M0XKEHBI Pe3ylbTaThl SKCIIEPUMEHTANBHBIX HccieqoBaHui 3 dekTuBHOCTH
MPUMEHEHUSI  METOIa  ONTHMAadbHOW  CyOmomocHoW — (umbTpanuu, 00eCTIeunBaIOIIETO
MUHUMAIIBHBI yYpOBEHb IMPOCAYMBAHUSA DHEPTHH 3a TPENeNbl BHIOpaHHOW s (PrIbTparuu
MOI00JIACTH TIPOCTPAHCTBEHHBIX YaCTOT.

B xojne 3kcriepuMeHTOB MOKa3aHo, YTO PHEPIHsS BXOTHOTO M300pakeHHUs, COCPEIOTOUECHHAs BHE
BBIOpAaHHOW TMOMO0JIACTH TPOCTPAHCTBEHHBIX YAaCTOT, BIHUSET HAa BBIXOJHYI) YaCTOTHBIX
($UIbTPOB, OCHOBaHHBIX Ha npuMeHeHuu JII1D, B 3HAUMTENBHO OOJbBINCH CTEINEHU, YEM Ha
pe3yJbTaT, MOMYyYCHHBII HA OCHOBAaHMM METOJa ONTHMANbHOW (uibTpanuu. J[aHHOe BIMsSHHE
MPOSIBIISIETCS] KaK Ha TpaduKax 3HAUYEHUI COOTBETCTBYOHIMX TpaHchopMaHT Dypwe, Tak U Ha
M300paKECHUAX, IOIYICHHBIX B PE3yJIbTaTe PIIBTPALIUH.

KiroueBble ciaoBa: u300paxeHHe, oONTHMalibHas QuiabTpaius; TpaHchopmanTa Dypswe;
Mo100J1aCTh MMPOCTPAHCTBEHHBIX YaCTOT.
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Abstract

The paper presents the results of experimental studies of the effectiveness of the optimal subband
method. This method allows to achieve the minimal level of energy leakage out of the subdomain
of spatial frequencies selected for filtration.
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The experiments show that the energy of the input image, being out of the selected subdomain of
spatial frequencies, affects in a greater degree the output sequence of frequency filters based on
DFT than the results based on the optimal filtration method. This influence is evident both on the
graphs of corresponding Fourier transforms, and on the images obtained as a result of filtering.
Keywords: image; optimal filtration; Furie transform; subdomain of spatial frequencies.

Beeoenue

OnHO U3 HaIllPaBJICHUH MHTCHCHMBHOI'O Pa3BHTHUS
COBPEMEHHBIX HH(POPMAIHOHHO-
TEICKOMMYHHKAIIMOHHBIX ~ CHCTEM  ONPEACIIACTCS
TEHICHIINEH HCIIOIB30BaHUs Haunboee
€CTECTBEHHBIX I yeJoBeKa dhopm

WHGOPMAITMOHHOTO 0OMEHA, U, IIPEXKIC BCEro, B BUC
BU3yaJbHBIX JaHHBIX. (OOpaboTka u300paxKeHUi
SBISETCSl BaxHOW 3ajmaueil. CyllecTByOLIUME B
HACTOSAIIEEe BPEMST METOBI BBIJEICHNUS ((PUIIETPALINN)
3HAYUMBIX XapaKTEPUCTHK OTAETBbHBIX KOMIIOHEHT
n300paXKeHUs, HEKOTOPBIX MEPHOANICCKUX CTPYKTYP
n300paXEHUH HE SIBISIOTCS ONTUMAJIBHBIMU C TOYKU
3peHusl anmpokcuMmanmu TpachopmaHt Dypee B
3aJaHHOW TMOA00IaCTH MPOCTPAHCTBEHHBIX YaCTOT
(IIITY), B KOTOpBIX OCYIIECTBISAETCS (DHUIBTpAIUH.
ITosromy  akTyasbHOM  MpOOJIEMOH  SIBIISACTCS
CO3/laHME MAaTeMaTHYeCKHX MOJENed M METOHOB
($unbTpanuy, MO3BOJSIOIINX aJCKBAaTHO YYHUTHIBATH
JHEPreTHYECKHE XapaKTEPUCTHKH H300pakeHUH B
BBIOpPaHHOH MO/I00TACTH MPOCTPAHCTBEHHBIX YaCTOT.
B paborte [1] pa3paboTraH u TeopeTHIECKH 000CHOBAH
HOBBI METOJ| ONITUMABHON JTMHEHHON (WIbTpaIin
n300paXeHNH Ha OCHOBE YaCTOTHBIX MPEICTaBIICHHIH,
KOTOPBIH SIBJISIETCS] ONTUMAIILHBIM B TOM CMBICIIE, YTO
CHEKTp IMOJy4aeMoro B pe3ysbTare (QuiabTpauuu
H300pakeHUs uMeeT HauMECHBbIIIEE
CpEJIHEKBaJJpaTHYECKOE OTKJIOHEHHE OT CIeKTpa
¢$unbTpyemMoro n300paKeHUs B 3aJaHHOU
JBYMEPHOW MOJ00JIaCTH MPOCTPAHCTBEHHBIX YacTOT,
a BHE 3TOHW MOoJ00JIaCTH MPOCTPAHCTBEHHBIX YaCTOT
uMeeT HavMeHbIllee OTKIOHEeHHE OT Hynsd. B pabore
NPEACTaBICHBl  Pe3yJbTaThl  3KCIIEPUMEHTATBHBIX
WCCIIeTOBaHUN 3 PEKTHBHOCTH MeToja
ONTUMANLHON (QUIBTpalui N300paKeHNH Ha OCHOBE
YaCTOTHBIX MPEJICTABICHUH B 3aJaHHON MOJ00IacTu
NPOCTPAHCTBEHHBIX YaCTOT Ha MPUMEPE MOAEIBbHBIX
n300paKeHNH.

Teopemuueckue OCHOGbL Mmemooa
OnmMuManbHol urbmpayuu  u300padiceHuii Ha
OCHOGE YacmomHbIX NPEOCMagIeHUlL

O YacTOTHBIX MpPENCTAaBICHUSAX NMPHU 00paboTKe
n300paxkeHnd [2] MOXHO TOBOPHUTH, IOCKOJIBKY
n300paxkeHue, Kak QYHKIOUS C KOHEYHOW WU

HEOTPAaHMYCHHOW 00JacThI0 OMpENeNeHNs], MOXKET
OBITh TIPENCTABICHO B BHAE CYMMBI CHHYCOB W
KOCHHYCOB Da3JIMYHBIX YacTOT, YMHOKCHHBIX Ha
HEKOTOPBIE BECOBBIE KOI(DPUIIMEHTHI

1] L X o .
fik - 472'2 zz F(uvv)eju(l ])eJV(k b s 1= 1727"'9M’
u=1 v=1

k=1.2,...,N, (D)
rne F(u,v) —suauenue Tpanchpopmantsr Dypbe
(hyHKIIH

M N
F(u,v)= Zz ﬁke_j”(i_l)e_-’”(k_l) ,u=12....M,

i=1 k=1
v=12,...,N. 2)
Meron ONTUMAJILHOI ¢bunpTpanm
n300paXCHUH Ha OCHOBE YaCTOTHBIX MPEICTaBICHHN
[1,3] mo3BosisieT g HaXOXKIEHUS pPe3yslbTaToB Yg
dunpTpanuu  uzoOpaxenus O=(fy), i=1,2,...,M,
k=1,2,...,N, B 4acCTOTHOW JByMepHO# oOsactu €2
[IOCTPOUTH  BBIUYUCIUTEIBHYIO  NPOLEAYpPY, HeE
BBIUMCISIST Tpu 3TOM TpaHchopmanty Dypse. s
¢dbunbTpanun n300paKeHn MIPeI0KEHO
HUCIOJIL30BaTh CIETyIOINN BapUAIIMOHHBIN
npuHUMIL: TpaHcpopmanTa Dypbe Z(u,v) pe3ynprara
¢unbTpanun Yq, SBISETCS ONTHMAIBHOM B CMBICIIE
€BKJIMJOBOIl HOpPMBI €€ OTKJIOHEHHS B 3aJaHHON
MoJI00NIACTH  MPOCTPAHCTBEHHBIX 4YacToT ) OT
TpaHCPOpPMaHTHI Dypee F(u,v) HCXOJIHOTO

n3obpaxenus: ® u ot vy — BHe nanHo# [111Y, T.e.

H |F(u,v) - Z(M,V)|2dudv +

(u,v)eQ
+ ﬂ |Z(u,v)|2dudv = min . 3)
(u,v)eQ
VYka3aHHOMY BapHallMOHHOMY MPUHLINITY
COOTBETCTBYET CIIEAYIOIIEE N300pakeHue Yo
Y,=A" - ®-B, (4)

rae marpuubl A=(a;;2), i5,i;=1,2,....M, u B=(by),
kjk,=1,2,...,N (cyOmomocHeie  marpunbl [2]),
OMpPEACIAIOTCA COOTHOIICHUAMU
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Sin(e, (i, —iy)) - Sin(e (i, =iy) . . Sin(, (k, — k,))— Sin(B,(k, — k,))
o , 0 # iy, , k #k,,
= ﬂ-(l]_lz) ﬂ(kl—kz)
2 aZ—QI’ ilziz, ﬂz_ﬂl’ k1:k2'
T Vi3 (5)
3HaueHus — TayccoB ¢unbTp (pe3ynbraT GuIbTpanuu
Osa]’QZ’ﬂl’ﬂZ =z (6) Gaussian)’

3aJ1al0T TPAHUIIBI TOA00JIACTH TMPOCTPAHCTBEHHBIX
gacToTt €.

BaxxHbIM CBOHCTBOM OINpPENCICHHOTO TaKHM
o0Opa3oMm pe3ynbTara (WUIBTPAIMH SBISETCS TO, YTO
VKa3aHHBI METOJ] HE JOMyCKAaeT pAaCTCKaHUs
SHEPTUM ABYMEPHOI'O CHUTHAJIA 33 MPECIbl 3aJaHHOM
4aCTOTHOM 00JIacTu.

Konuenmyansusie
IKCHEPUMEHMATIbHBIX UCCE006AHUTL

B Xo4ae BBIYUCIIUTCIIBHBIX OKCIICPUMECHTOB
MPOBOJIWIICSI CPaBHUTEIBHBIN aHAIW3 OIEHKH JIOIU

sHepruu  uzobpaxenus Y, ,

OCHOG6bl

MOJIYICHHOTO B

pes3ynbTaTe ONTUMAaIbHON QUIbTpanuy,

2
S = HYOpt — R (¥,) ~1 Fo(Yg,0) 7
QOpt — 2 -1 2 ( )
HYOpt HYOPt
2
rue HYOP .| —oHeprus nzobpaxenus Y, B obnactu
onpenenenus Tpanchopmantsl Oypee,
F,(Y,,) — mons oHepruu usobpaxenus Y, B
nomo0IacTi  MPOCTPAHCTBEHHBIX  4actoT ),
omnpeensiemMas HA OCHOBAHHH COOTHOILICHUS
_ T T
F,(Y,,)) =trec(AyY,, ByY,,.) - (8)
c COOTBETCTBYIOIMMH XapaKTEePUCTHKAMH

n300paXeHUH, TMOJYYEHHBIX IIpH  peaau3alnuu
W3BECTHBIX YaCTOTHBIX (PUILTPOB [4]:
— waeanbHeld QWIBTP (pe3ynbTaT (QUIBTpalun

YIdeal)’
L uel-mz} vel-B-p]U[B.5) 9)

Hldeal(u7v) =

0, 6 npomugnom cryuae.
— ¢unbTp BarrepBopTa nopsiaka n=2 (pe3ynbraT
¢bunerpanuu Yy, . ),

= an 2n (10)
D, (u,v) D, (u,v)
DO DO

rne D, — wuacrora cpesa, D,(u,v), D,(u,v) -

HButterw(u’ V)

paccTosHMe Mexay Todkod (U,V) H  ocaMH

cummerpun [, [, dunptpa,

D} (u, D; (u,
LGN ——2("2V) ,(11)

HGaussian(u’v) - CXp - 2D2

0 0

rie D, qacrora cpesa, D,(u,v), D,(u,v)

paccTostHus  MeXay Touko  (U,V) M ocamu

cummerpuu [, [, ¢punbtpa.

ITocTpoenue  (uIBTPOB  OCYIECTBIEHO HA
OCHOBaHHH apaMeTpoB noa001acTH
POCTPAHCTBEHHBIX YaCTOT, B KOTOPOW BBHITIOJIHSIIACH
onTUMalbHas GuIbTpanys [5,6].

COOTBETCTBYIOIIME OIEHKH O  JHEPIHUH

pesynbratoB  QuupTpanuu  (u3obpaxkenus Y.,
Y,

Butterw ° Gaussian)’
BBIOpAaHHOW TOAO00IACTH MPOCTPAHCTBEHHBIX YaCTOT
(), IMEIOT CIIeAYIOTHI BHT

— PQ (Yldeazl) , (12)
||Y1deal

P (Yu erw)
_ Q Butt =, (13)
Y,

Butterw

KOTOpad COCp€AoTO4YCHa BHE

Qldeal =

S =1

utterw ||

_M (14)

2
||YGuassian]

OTMeTHM, YTO BBIYMCIEHUS KaK OTHOCUTENbHOU
JOJIM  «IPOCAauMBAHMSA» DSHEPrHMM 33  IpPEHesbl
noJ00JIaCTH MPOCTPAHCTBEHHBIX YacTOT OKAa3alHCh
JIOCTYIHBIMH, Oyiarojapss paspaboranHomy B [1]
METOAY BBIYMCIICHUS 1oJei sHeprud (8).

Hns momydeHust Oojibleld HArISIAHOCTH MpU
OIIEHWBAaHWU PAa3INYNil ONTHUMAaJIHHON (QIIBTPALNN U
(GuIbTpaMK C TOMOIIBIO H3BECTHBIX (QUIBTPOB
MIPEICTABISIETCS] €CTECTBEHHBIM MOCTPOUTH IpaduKu
COOTBETCTBYIOIINX  XapaKTEPUCTHK  BBIXOJHBIX
MOCJIeIOBATENILHOCTEH QUITBTPOB.

CpaBHUTENBHBIN aHAIM3 B PabOTE BHINOJHEH,
HCClieaysl mapaMeTpbl (QMIBTPOB M Pe3yibTaThl MX
MIPUMEHEHHUS B PA3IMYHBIX MMOJ00JIACTIX ABYMEPHOI
o0mnactu (momobnactu IOJTyYEHBI pu
(DMKCUPOBAHHBIX 3HAUYECHUSIX OJHOW M3 HE3aBUCHMBIX
MIEPEeMEHHBIX YaCTOTHOTO TMpocTpaHcTBa). OmHAaKo,
JaHHBIA (PaKT HE CHIXKAET BAXXHOCTH IOJyYSHHBIX
pe3ysipTaToB B BHAYy  HM3BECTHOIO  CBOWCTBA
npeobpazoBanus Dypbe (mpeodpazoBanme Dypbe

Socumn =1

Guassian

Cepus THOOPMAILIMMOHHBIE TEXHOJIOT'MA
INFORMATION TECHNOLOGIES Series



t-]-] —IbIM Zhilyakov E.G., Chernomorets A.A., Bolgova E.V., Goloschapova V.A. On the method of optimal

I subband filtration // Cemesoil scypHaa «HayuHblii pezysbmamy. 61
PE 3y.l A TA_ ] Cepus «HHgopmayuorHble mexHoaozuu». - T.1, Ne1, 2016.
RESEARCH RESU LTI
— I
MOXXHO 3alucaTtb TakK, 4YTO IEPEMECHHBIE B HEM MOICIBHBIX CHUT'HAJIOB. reHepI/IpOBaHI/IC 3HAYCHMH
OKAa3bIBAIOTCSI PA3/ICTICHHBIMH). MojensHOro m3obpaxenus (puc. 1) D=(f,),
Pezyrvmamot B6bIUUCIUMEIBHBIX IKcnepu- .
Menmoey P i=12,..512, k=12,..512, pa3smMepHOCTHIO

512x512 mnwmkceneld, OCYIIECTBIAETCS Ha OCHOBE
COOTHOILICHHUS

SKCHepI/IMCHTaJ'ILHLIC HUCCIICIOBAaHUA
ueﬂecoo6pa3Ho OCYHICCTBJIATEL HA OCHOBC O6pa6OTKI/I

o =a,sin2nfk) + a, sin(2rf,k) + a, sm(2xf k) + a, sm2nf,k) +as sin(2afk), (15)
i=12..512, k=12,..,512,

rae
f1 =0.0193; f2 =0.0208; f3 =0.0279, f4 =0.0295, f5 =0.0311,
a,=32;a,=29; a;,=35, a,=2.1, a; =2.2.
Takue 3Ha4eHHUsI YaCTOT TO3BOJIAIOT OCYIIECTBUTH ocyLlecTBsUIach B cleaymoomeil  momobiactu
HCCNIEJOBAaHNE PA3IMYHBIX AaCIEKTOB (QUIbTpauuyd U, [IPOCTPAHCTBEHHBIX YACTOT:
Tpexke BCEro, BIUSHHUN SHEPrUH UCXOAHOTO CUTHAIIA 32 Q: {a] =0, a,=1, B=F,+AiG-1), B,=f,+ Aﬂ(i_l)}’ (16)
npefenaMy 1ox001acTH MPOCTPAHCTBEHHBIX YacTOT i=12.....15,
Ha ee pe3yJIbTaThl.

rae Af — BelUUYMHA CMEIICHUS TPAHUI] OYEePETHOMN
OwipTpanus MojenbHOro curHaina (15) Ha

OCHOBaHWM METOJla ONTHUMAaJbHOW  (QHUIbTpaLUU I
M300paXeHNd Ha OCHOBE YaCTOTHBIX MPECTABICHUI
f
300 T T T T T
250 1 A
200 4
150 1
100 | 1
50 1
50 100 150 200 250 300 850 400 450 500 00 ) (;0 2(‘)0 3(‘)0 4(;0 5(‘)0 600
a 0

Puc. 1. MozaenbHOE H300paskeHHE: a — B BUIE H300pakeHus1, 0 — mpo b

Fig. 1. Model image: a — in the form of images, b — profile

B xoze 3KCIEpUMEHTOB OBbLIM HCIIOJIb30BaHbI orpeAeNseTcs TOJAbKO TpaHcdopmaHToli Dypbe B
CIeNyIoIIUe  3HAYSHWsS  TPaHWIl  TOA00JIACTH BBIOpaHHO OJI00JIACTH MPOCTPAHCTBEHHBIX YacToT. B
MIPOCTPAHCTBEHHBIX YaCTOT OTJIMYKE OT 3TOTO, HAa BBIXOJHYIO TIOCIIE/IOBATEIEHOCTD

By, =0.0357, B, =0.047, AB=0.00257. (17) ujeanbHoro, l'ayccoBa  QuiabtpoB  n puibTpa

BaTrepBopTa BJIMACT DHCPrusl BXOAHOI'O I/I306pa)KCHI/I$[,

B Tabmuiie npencTaBieHbl 3HAYECHUS  JOJICH .
COCPEIOTOYCHHAss BHE  BBIOPAHHOH  IMOJO0IACTH

SHEPIUn BBIXOJTHBIX oCIieJ0BaTeNIbHOCTEH
MIPOCTPAHCTBEHHBIX YacTOT. JTO pa3iH4He JIETKO
ONTUMAIBHOTO U APYTUX aHAIM3HPYEMBIX (DUIIBTPOB, 5 )
> OOHapYXUTh Ha pHC. Ha KOTOPOM IIpEJCTaBJIEHbI
HaXOAAIINXCS BHE 3a7aHHOI oJI00IaCTH PYX p ’ P pex

aOcomoTHble  3HayeHus  TpaHcopmant — Dypbe
BBIXOJIHBIX IOCJIEJOBATEIbHOCTEH ONTUMAIBHOIO U

JPYTuX (QUITBTPOB.

TIPOCTPAHCTBEHHBIX YACTOT, BBIYMCIEHHBIE COIVIACHO
(1), (12)-(14).

Kak Moka3aHo B XOJle SKCHEPMMEHTOB BBIXO/HAs
TOCJIE/IOBATE/ILHOCTE  ONTUMANBLHOTO  (PUIIBTpa
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Tabnuya 1
OIIEHKH }IOJIei;I JHEPIrum pe3yjabTaroB (llI/IJIpraIII/II/I BHE nouoﬁnacrn MPOCTPAHCTBEHHBIX YaCTOT Q
Table 1
Estimation of the energy share of filtered results outside the subdomain of spatial frequencies Q
I'panune! ITITY Q
Ne ﬂlp ﬂZ 59017! 5Qldeal 5QBu tterw 5(2Ga ussian
1 0.035~ 0.04r 0.13211 0.28323 0.27313 0.27189
2 0.0375% 0.0425x 0.3492 0.30822 0.31119 0.31036
3 0.047 0.045~ 0.13101 0.55406 0.55503 0.55472
4 0.04257 0.0475x 0.34099 0.72638 0.55996 0.60419
5 0.0457 0.057 0.41356 0.86981 0.87022 0.87001
6 0.04757 0.05257 0.23196 0.56816 0.57263 0.57082
7 0.057 0.0557 0.34246 0.58755 0.6305 0.62484
8 0.0525~ 0.0575~ 0.12423 0.22294 0.22436 0.22396
9 0.0557 0.067 0.33214 0.63152 0.6312 0.63129
10 0.0575~ 0.0625 7 0.40426 0.85964 0.7762 0.8095
11 0.06 7 0.0657 0.1968 0.41986 0.4204 0.42016
12 0.06257 0.0675x 0.24863 0.57319 0.57095 0.57158
13 0.0657 0.077 0.4328 0.92163 0.92157 0.92155
14 0.06757 0.0725x 0.47163 0.69156 0.69313 0.69208
15 0.07x 0.075~ 0.20767 0.7969 0.68474 0.7815

Janee mpencraBieHbl pe3yNbTaThl (QWIBTPANMA MOAEIHHOrO m300paxkenus (puc. 1) B momobmacTw

IMPOCTPAaHCTBCHHBIX YaCTOT
Q:{a, =0, a,=xr, f,=004r, B, =0.0457}.

8
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Puc. 2. Tpancpopmantsl Oypre (aOCOMIOTHBIE 3HAUSHHMS) B TI01001aCTH IPOCTPAHCTBEHHBIX YacToT o=0, o,=m, ﬂl = 0.04m,

ﬁz =0.045% npu u=0.22m:  ~ — HMCXOJHOTO M300pakeHHsT; BEIXOAHBIX MTOCIIEI0BATEILHOCTEN (DHUITBTPOB:
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Fig. 2. Fourier transforms (absolute values) in a subdomain of spatial frequencies a.1=0, a2=n, ﬂl =0.04m, ﬂz =0.045m at

—*om*s jdeal, MW

u=0.22m: - original image; output sequences of filters: ; = optimal,

enn il ne

Butterworth, ~*" — Gaussian
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Ha puc. 2 mpuBeneHsl aOCONIOTHBIE 3HAUCHUS
tpancpopmant Dypee mnpu u=0.227, ve[0.037
0.0757] ucxogHoTO H300paKEHHS M PE3YIHTATOB
GuIbTpanuM, TOMYYEHHBIX TIPH  NPUMEHEHUH
ONTUMAJIBHOTO M Jpyrux (QUIBTPOB B 3aJaHHOM
M0100J1aCTH MTPOCTPAHCTBEHHBIX 9acTOT (2.

Ha puc. 3 BrnusiHHE MOMONHUTENBHON SHEPTUU
UCXOJHOI0 H300pakeHUsl, COCPEJOTOYEHHOH BHE

50 100 150 200 250 300 350 400 450 500 a

BBIOpAaHHOW TOAO00IACTH MPOCTPAHCTBEHHBIX YaCTOT
y ee neBoi rpaHdUbl (puc. 2), TPOSABISETCS B
HAIMYMM ~ CYIIECTBEHHBIX H3MEHEHHMH  SIPKOCTH
nukcene  wm3oOpaxenmit  (puc. 3B, 3m, 3x),
SABISIIONIMXCSA ~ pe3ynbTataMd  (QuuibTpamuu ¢
MOMOIIBI0 (PUIBTPOB, OTIMYHBIX OT ONTHMAIBLHOIO
¢unbTpa, W B HanMuuu OWEHWH Ha Tpadurax
COOTBETCTBYIOIIHX npod e M300pakeHHH.

o

100 200 300 400 500 600 6

600

£ 3

Puc. 3. PezynpTats! ¢punbrpannu (n300pakeHre 1 npodhuiib) Ha OCHOBAHUHU (PHUIBTPOB: a, 0 — ONTUMANBHBIN; B, T —
ujeanbHbIl; 1, € — barrepBopTa, X, 3 — ['ayccoB

Fig. 3. The filter results (image and profile) based on the filters:
a, b —optimal; ¢, d — ideal; e, f Butterworth; g, h — Gaussian

Bwieoount

Pe3ynbTaThl BBEIMHUCIUTENBHBIX SKCIEPUMEHTOB
KaK C MOJICIIbHBIMU H300pOKEHUSIMUA, TaK H C
peanbHBIME  (OTOCHUMKAMH B [H(POBOM  BHJE

MOKa3bIBAIOT, 9TO OTHOCHTEITbHBIC hi()i7t
«IIPOCAYUBAHUS) DHEPTrUM 3a TpeAesbl YKa3aHHOM
OJIOOJIACTH MPOCTPAHCTBEHHBIX YACTOT Y BBIXOHBIX
MOCJICIOBATEIBHOCTEH ~ YacTOTHBIX  (DMIBTPOB,
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OCHOBaHHBIX Ha npuMeHeHuu [II®D, cymecTBeHHO
0oJbIIe, UeM y pa3paboTaHHOTO METOAA.

B xoJe SKcrepuMEHTOB MOKa3aHO, YTO SHEPIHs
BXOJIHOTO H300paKeHUsS, COCPEIOTOUCHHAS BHE
BBIOpaHHOH 1M0J00IaCTH MPOCTPAHCTBEHHBIX YacTOT,
BIMSICT HAa BHIXOAHYI0O YaCTOTHBIX (HIBTPOB,
OCHOBaHHBIX Ha npumeHenuun I1D, B 3HaAUUTENHHO
OonplIel CTENEeHH, YeM Ha pe3yJbTaT, MOTy4eHHBIH
Ha OCHOBaHMH METOJA ONTHUMAIBHON (UIbTpanu.
JanHoe BnusiHME TMPOSBISETCS KaKk Ha Tpadurax
3HAaYCHUI COOTBETCTBYIOUIMX TpaHchopMaHT Dypbe,
TaK M Ha N300paKCHUSX, IMOIYUYECHHBIX B PE3yJIbTATe
¢$unpTpanyy.

Paboma evinonnena npu nodoepoicke epanma
PO®U  15-07-01570 (Cybnorocuas  ckpvimHas
unmezpayus/uzenederue OONOHUMENLHOU
uHgopmayuu 8 ayouo uiu 8u0eo KOHMeHmax).
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