ISSN 2411-720X (Print)
ISSN 2413-0834 (Online)

CUCTEMHbIV AHANN3 U NHOPOPMALIMIOHHBIE TEXHOJIOTNA
B HAYKAX O NPUPOAE 1 OBLWECTBE

Ne1(8)-2(9)'2015

YK 539.12

MaremaTunueckasi 00padoTKa
JABYMEPHBIX M300pa:KeHUii U MOJaBJIEHUE IIIyMa

reoMeTpuYeCKUMHU PUIbLTPAMH TUIIA MeIUAHHOU PUIbTPALIUHA

Exunesckuii C.I'., ['omy6eBa O.B., ITactyxos [1.®., [Tactyxos 10.D.
[Tonoukuii rocy1apCcTBEHHBIA YHUBEPCUTET
ekhilevskiy@mail.ru, dmitrij.pastuhov@mail.ru

Exuneeckunr C.I., I'onybesea O.B., Ilacmyxoe /J.@., Ilacmyxoe I0.®. «Mamemamuueckasn
00pabdomka 08ymMepHBIX U300pPaAdCceHUll U NOOABIeHUE WYMA 2e0MempuiecKumu urbmpamu
muna meouannou unompayuuy. Pazpaboman npoepammuulii npoOykm OJisi AHAAU3A MUKPONOD
8 epagpuueckux u300padceHusx paziuunbLix 06vekmos. Hcnoavsosanue Oanno2o npooyKkma
NO360J51em NPOBOOUMb CIAMUCIMUYECKUL AHATU3 IPDEKMUSHBIX OUAMEmPO8 Nop, YEeauduUsams
KOHMPAcm u300pasicenust, No0aesms CIyyaiiuble wiymvl 8 epaguueckom ghailie ¢ Hapyuwenuem
HenpepulBHOCMU — paccmampugaemvlx — pacnpedenenuti. Ilpu  mecmuposanuu  npoepammsl
UCNOIb308AHbL pA3IUYHbLE U300padcenuss — mpeyzonvhuk Cepnunckoeo, ¢ppakman Manoervopoma
U pacnpeoeneHusi Ny3vipell Ha NOBEPXHOCU 2e0MePMAIbHO20 03epa Bannoe nHa kanvoepe Y30H.
Iokaszano, umo pacnpedenenue nysvipeli ONUCHIBACTNCA MYTbMUPPAKMAIOM OUHOMUATLHOZO

pacnpedeﬂemm wecmoeco nOKoJIeHUA.

Kniouesvie cnoea: 3adaua pacnosnasanusn cpaguueckux o00pazoe, meouaHHas
dunompayus, punemper I'aycca, Jlannaca, Ilproumma, Cobens.

BeedeHue

Bo MHOrmx TEXHHYECKHUX MIPUIIOKCHUAX
MPUMEHSIOTCSI TEOMETPHYECKUE METOABI 00pa0OTKH
rpaduueckux Qainos. Kak mnpasuio, oOpaboTka
CHUTHaJa YMEHBIIAeT CIy4YailHble TIOMEXH |
yYBEIMYMBAaET  KOHTpacT  m3o0paxkeHus [1 —S5].
WHornga HEOOXOAMMO COXpaHHTh BCE JAETalH
N300paKEHMS. Merosl TreOMEeTPUYECKOMN
00paboTKM  TPUMEHSIOTCS TPH  CKATHH |
apXWBUPOBaHUM (HailJIOB, KOTZA YBEIUYUBAETCS
KOHTPAcT KPYIHBIX BHICO(PPArMEeHTOB, a MEIKHUE
JIeTaJId  TEpSOTCA  BOBcEe. Meroa MEIMaHHOM
¢unpTpanmu  mpu  00paboTKe  BHCOCHUTHANA
HUCHIpaBJIACT CHy‘IaﬁHLIe IMoOMEXHu, BHUJHUMBIC Ha
PUCYHKaxX KaK MeNKhe JeTaqd C  OOJbIIUM
KOHTPACTOM OTHOCUTEIBHO CPEAHETO0 110 KOHTPACTY
(ona. KauecTBo 00pabOTKH 3aBUCHT OT T€OMETPHH
NpUMEHsieMOro OKHa-puiIbTpa. B paspaboraHHOM
MIPOTPaMMHOM IIPOIYKTE PEaM30BaHbI CIIEIYIOIINe
MeTtonel obOpaboTku: [aycca, Jlammaca, Cobens,
IIprourra, MIOPOTOBBIIA, JIMHENHBIH,
IPSIMOYTOJIbHBIM, TE€OMETPUYECKUM, MHUHUMYM-
¢uneTp. IlpuMeHEH HOBBI KpaeBOH MPHUHIHII
MOJABICHUST TOMeX (HMCIONB3YIOTCS  (PYHKIHH
aHTM3aTeMHEHHs U IIyMornopaasieHus). HacTpoiiku
uHrepdeiica HpOTPaMMBI MIO3BOJISIIOT
MOCJIE/IOBATENILHO TPUMEHSThH JII000€ KOJIMYECTBO
¢ubTpoB JUIT 0OpaOOTKM HM300paykKeHusT — IS
9TOr0 COOTBETCTBYIOMIMH (WIBTP TMPHBOIUTCS
MEPEKIII0YATENIEM B COCTOSIHIE «BKIIIOUCHOY.

Cxarue BU/ICOJJAHHBIX, peaHuMarIys
CITA0OKOHTPACTHBIX M300paKEHNI B MaTeMaTHIECKOM
MIOCTAaHOBKE 3aJadll OTHOCHTCS K OOpaTHBIM
3amaqaM  MareMaTthdeckod — pm3mku.  MeTtomsl
TeOMETPUYECKON  (MIBTpALMU  aKTyaldbHBl B
KPUMHUHAIUCTHKE U UCKYCCTBOBEJCHUM (OTICICHUE
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MOJUTMHHUKA-OPUTHHANIA KAPTUHBI OT €€ KOIHH).
Jleno B TOM, YTO TOBEPXHOCTH ITOJIOTHA-OPUTHHANIA
CO BpPEMEHEM IMOKPBIBACTCS MHUKPOTPELIMHAMH,
CTPYKTypa KOTOPBIX MOXET ObITh (ppakTanbHOH C
orpeneneHHON (paKTanbHONH pa3sMepHOCTBIO, B TO
BpeMsi Kak IIOJIeKa OpPHIMHAJIA, TO €CTh HOBas
KapTUHA, UMEET JPYryl0 CTPYKTypYy TpEIIWH, He
oOpazyromx (¢paktan, JTHO0 MPEICTaBIISIOIINX
co0oif (hpakTan ¢ apyroit pasmepHOcThIO. [TogpodHOE
N3y4eHHe paclpeeeHus CTPYKTYpbl MUKPOTPEIINH
C TIOMOIIBIO MPEUIOKEHHON POrpaMMBbl OOJIETYNUT
oOHapy»KeHHEe TOAJEIIKH OpUTHHAIA.
I'eomerprdeckas 00pabOTKa CUTHAJIA MOYKET
OBITh TpUMEHEHa B MeXaHWKe, Hampumep, s
nojcyéra MOp M aHaiu3a HMX TeOMETPHYECKHX
XapaKTEepUCTUK Ha TOBEPXHOCTH CPE30B 00pa3loB
(OomBIIOE KOTMYECTBO MUKPOIIOP-IEPEKTOB MOXKET
NPUBECTH K  KAYECTBEHHBIM  HM3MEHEHUSIM
¢u3ndecknx CBOWCTB). DpaKTalbHBIH aHAIN3
pacrpeaeneHus yroJbHOW MBUIM B IIaXTHOM 3a0o0e
Mo  (QpaxkTanbHBIM  Pa3MEPHOCTSIM  TTO3BOJIUT
00HApYKUTH ITOPOTOBYIO (hpakTanpHYIO
Pa3sMEpHOCTh BO B3PHIBOOIIACHOM COCTOSTHHH.

lMocmaHoeka Mamemamu4veckKou
3adayu u paspabomka anzopumma

Hwxe mnpuBomurcss (parMeHT mnporpamMMel
Jutsi MeanaHHo (unbTpanyy u GunsTpa Min-Sr-Max.
Kondurypanust ¢unbrtpa — OpSIMOYTONBHUK,
KOTOpBIN M3MeHseTcs B uHTepdeiice HacTpoiikamu.
KauecTBo 00pabOTKM reOMEeTpHIECKUMH METOAaMH
MOXHO OICHHUTh NpH aHanu3e (QPaKTaIbHBIX
MHOXKECTB, B KOTOPBIX Ha NMPOTSHKCHUH HECKOIBKHUX
MOPSIIKOB  MaciuTaba BCTPEYAIOTCSl Kak OosbIime
MOpBl, TaKk M MEJIKHE B paBHOM JIOJCBOM
OTHOUICHHH.
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Ipoepamma ons MeOUanHo

Qurempayuu:

durempa

subroutine median_filtration(na,nb,dimin,dim_out)
use globals
use xflogm
use xft
implicit none
include 'resource.fd'
integer(4),intent(in):: na,nb
integer(4),allocatable,intent(inout):: & dimin(:,:)
integer(4),allocatable,intent(inout):: & dim_out(:,:)
integer(4),allocatable:: dim0(:,:)
type(t_rect):: rect
integer(4):: ist,il j1,la,lb,lad,lbd, &
Iminx,iminy,imaxx,imaxy,
integer(4):: medval,ires1,k1,k2
real(4):: xres1 xrestek
character(200):: string
logical:: flag
integer(4):: ixsqmin,ixsqmax
integer(4):: iysqmin,iysqmax,dims
xrestek=0.
if(allocated(dimin)) then
continue
else
return
endif
imaxx=ubound(dimin, dim=1)
iminx=lbound(dimin, dim=1)
imaxy=ubound(dimin, dim=2)
iminy=Ibound(dimin, dim=2)
if(allocated(dim_out)) then
deallocate(dim_out)
endif
allocate(dim_out(iminx:imaxx, &
iminy:imaxy))
flag=dlgset(xw_frame, &
idc_static50, mequannas QuIbTpanys... ')
do il=iminy,imaxy, 1
do j1=iminx,imaxx, 1
iysqgmin=max(il-nb,iminy)
iysqmax=min(il+nb,imaxy)
ixsqmin=max(j 1-na,iminx)
ixsgmax=min(j1+na,imaxx)
dim_out(jl,il)=median_small &
(ixsqmin,ixsqmax,iysqmin,iysqmax,dimin&
(ixsqmin:ixsqmax,iysqmin:iysqmax))
enddo
xres1=1000.*real(il )/real(imaxy-1b+1)
if(xres1-xrestek>=10) then
xrestek=xres1
ires1=int(xres1)
write(string,'(f5.1)") xres1/10.
string=adjustl(string)
string=trim(string)//'%'
flag=digset(xw_frame,idc_progressl,ires1)
flag=digset(xw_frame,idc_static51,string)
endif
enddo
flag=dlgset(xw_frame,idc_static50, & BbImonHeHO!")
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end subroutine median_filtration
[Mporpamma jutst GrIBTpa Min-sr-max...
subroutine b_min_max(na,nb,dimin,dim_out)
use globals

use xflogm

use xft

implicit none

include ‘resource.fd'

integer(4),intent(in):: na,nb
integer(4),allocatable,intent(inout):: & dimin(:,:)
integer(4),allocatable,intent(inout):: & dim_out(:,:)
integer(4), allocatable:: dim0(:,:)
type(t_rect):: rect

integer(4):: ist,il j1,la,lb,lad,lbd

integer(4):: iminx,iminy,imaxx, & imaxy,medval, &
ires1,k1,k2,nmumkol

real(8):: xres1 xrestek,rkol

character(200):: string

logical:: flag

integer(4):: ixsqmin,ixsqmax,iysqmin, &
iysqmax

xrestek=0.0

if(allocated(dimin)) then

continue

else

return

endif

imaxx=ubound(dimin, dim=1)
iminx=lbound(dimin, dim=1)
imaxy=ubound(dimin, dim=2)
iminy=Ilbound(dimin, dim=2)
if(allocated(dim_out)) then
deallocate(dim_out)

endif

allocate(dim out(iminx:imaxx,iminy:imaxy))
dim_out=dimin

lad=2*na

Ibd=2*nb

la=2*na+1

[b=2*nb+1

numkol=la*lb
flag=dlgset(xw_frame,idc_static50, &
'GmIETp min-sr-max...")

do i1=iminy,imaxy, 1

do j1=iminx,imaxx,1

iysqmin=max(il-nb,iminy)

iysqmax=min(il+nb,imaxy)
ixsqmin=max(j 1-na,iminx)
ixsqmax=min(j1+na,imaxx)

dim out(jl,il)=
minval(dimin(ixsqmin:ixsqmax,iysqmin: &
iysqmax)) + &
maxval(dimin(ixsqmin:ixsqmax,iysqmin: &
iys qmax)) - & sum(dimin(ixsqmin:ixsqmax,iysqmin:
&
iysqmax))/rkol

rkol=real(ixsqmax-ixsqmin+1)* &
(iysqmax-iysqmin+1)

enddo
xres1=1000.*real(il )/real(imaxy-iminy+1)

Exunesckun C.I"., Fony6esa O.B., Mactyxos [.9., Mactyxos t0.®.

[oHeuKnin HauMOHanNbHbIN TEXHUYECKUIA YHUBEpPCUTET



ISSN 2411-720X (Print)
ISSN 2413-0834 (Online)

CUCTEMHbIV AHANN3 U NHOPOPMALIMIOHHBIE TEXHOJIOTNA
B HAYKAX O NPUPOAE 1 OBLWECTBE

Ne1(8)-2(9)'2015

if(xres1-xrestek>=10) then
xrestek=xres1
ires1=int(xres1)
write(string,'(f5.1)') xres1/10.
string=adjustl(string)
string=trim(string)//'%'
flag=dlgset(xw_frame,idc_progress1&
Jiresl )
flag=dlgset(xw_frame,idc_static51,string)
endif
enddo
flag=dlgset(xw_frame,idc_static50, &
'BBITIONTHEHO!")
end subroutine b_min_max

IIporpaMMHBIi  OpPOXYKT Ui  aHalIM3a
rpaguyecknx W300paXEHUH HamMcaH Ha SI3BbIKE
MIPOrpaMMHUPOBAHUS Visual Fortran. C
HCIIOJIb30BAHUEM TIPOTPaMMBl MOXKHO BBIACIATH HA
pUCyHKax o0OIacTH OIHOPOIAHOW OCBEIIEHHOCTH,
MOJCYUTHIBATh HX  KOJNMYECTBO, pasMepsl B
MMUKCEISIX, S(QEKTUBHBIC IUaMETPHI, IUIOMIAMN,
n300pa3uTh (PYHKIH paclpenesieHus] CIy4JaiHOH’
BEIMYMHBI, B KaueCTBE KOTOPOW HCIOIb3YeTCs
3¢ exTUBHBIN TUaMET.

O GeKTUBHBIN IUaMeTp paBeH paanuycy
Kpyra paBHOBEJIMKOH  00JacTH  OJHOPOIHOM
OCBEIIEHHOCTH U BBIYUCIISUICS 110 (hopMyJIe:

=" ()
T

TZe 1 — 9HUCIIO MHKCENeH, comepKauxcs B
TAaHHOM 00JIaCTH.

753 (dhopmyIbl (1 Clenyer, 4TO
3¢ eKTUBHBII auameTp sBisieTcst Oe3pa3MepHOM
BEIIMYMHOM, T.€. pa3Mep IOPbI PaBEeH IPOU3BEICHUIO
d Ha AuaMeTp OJHOTO IMUKCEJIs.

[TporpamMma cTpOMT pacHpenelieHus Iop,
Korza d(QeKTUBHBIH IHAMETp HU3MEHAeTCs B
JManasoHe OT  MHHHUMAJIBHOTO nl 70
MaKCHUMaJIbHOTO N2 nopu  JACJICHUM HWHTCpBala
3¢ ¢exTUBHBIX TUaMeTpoB Ha N paBHBIX YacTeH,
rae 1<nl <n2 < N . Ilapamerpsl nl, n2, N MOXHO

MEHSTh B MHTep(eiice B AMANIOroBOoM pexumMe. B
3TOM ciy4ae o00paboTka pachpelesicHHid |
MOCTpoeHHe Tpaduka MPOUCXOINUT IPH HAXKATHN Ha
KHOTIKY «TpauK».

C uCnosb30BaHMEM TIPOrPaMMBI  MOXKHO
aHAJIM3HUPOBAThH MHKPOCTPYKTYPBI
MTOJIMKPUCTAIUINIECKUX TBEPBIX TEI.

Hiwke npuBeneHbl pe3yibTaThl  paboThI
MPOTpPaMMbl € KJIACCHYECKHUMHU (pakTagaMu —
TpeyronpHukoM  Cepruackoro (puc. 1 -3) wm
(dpakranom MangensOpora (puc. 4 — 6).

B pabote npenMyIiecTBEHHO UCTIONB3YIOTCS
AJITOPUTMUYECKUE TOIXOIBI 00paboTKH
rpajguyeckoro  ¢aitma. HekoTtopeie  dopmyIsl
00paboOTKM  HaxXOAATCS BHYTPH  BBI3BIBAEMBIX
(GyHKIMHA ®W3  CTaHJApTHOH  MaTeMaTHYECKOU
ouomuorekn Dflib Visual Fortran, a Ttaxxke
oubmorexu Xeffort.
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onmpacmuposanus | Posynsmam pacnoswasanus

Pucynok 1. — M300paxenue TpeyrosipHika CepruHe-
KOT'0, 3arpy’KEHHOT0 B HHTEp(EHC MporpaMMbl

~| @aiin sazpysu | Pesynsmam ckarupoearus | Pesynsmam konmpacmupoeanus Pesynsmam pacnioswaeanus |

Pucynok 2. — Pe3ynbTar pacno3HaBaHUs
TpeyroyubHuka CepnuHCKOro

Tpachvk NMOTHOCTN pacnpeaeneHns

Wl s

200 300
Ne no ocu X = Ne uHTepsana oT min o max

Pucynok 3. — I'pauk maoTHOCTH pacupeneseHus
ymcia mop kak GyHkuuu 3ppeKTuBHOTO qraMeTpa
(N =500, n1 =120, n2 = 350)

Pucynok 4. — N3o06pakenre (paxrana MaHnens0poTa,
3arpy’>kKeHHOTO B HHTEp(eHc mporpaMmbl
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PucyHok 5. — Pesynbrar pacrio3naBanus Gppaxraia
MannensbpoTa

Tpachuk NAOTHOCTU pacnpeAeneHus

TpoLeHT(%)nonaaaHms

bl ' : ; '
400 600

Ne no ocn X = Ne nHTepBana ot min 4o max

Pucynok 6. — I'paduk miioTHOCTH pacrpeneeHus
yucia nop i gppakrana Mannens0poTa Kak
¢dyukipn 3¢ dexTUBHOrO AUaMeTpa
(N =2000, n1=100, n2=1000)

Hwxe mnpueneHsl pe3ynbTaThl 00paOOTKH
n3o0pakeHH B NPUKIAAHBIX — o0NacTax, B
4aCcTHOCTH, B Teo(hu3uKe.

ITokazana  oOpaGoTka  my3bBIpeid  TOJ
cynbhuaHON MIEHKON Ha IOBEPXHOCTH
BYJKaHHYECKOro o3epa baHHoe (TOIyoCTpOB
Kamuarka). Ilpu 00paboTke IMOTYyYEHO CBBIIIC
N =2700 nop.
.

A »‘«\ti\\%

o~ ), e Tl T
p, > ) VR ek,
SRS ot tor PR R AR

Pucynok 7. — @ororpadus my3bipeii Ha
MIOBEPXHOCTU T€0TEPMAaTIbHOIO 03€pa

ITy3e1pn obpa3zyrorcst Ha  TiyOuHe
reoTepMalbHOIO 03€pa U3 PAacTBOPEHHBIX B BOJE
Menpyadmux — myssippkoB. Co  gHa  o3epa
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BBIOpAcHIBaE€TCA B BOJY pACIUIaBICHHAs cepa H
KpPUCTAIIU3YeTCsl B BojJe. B pesysnbrare Harpesa
BOJIBI My3BIPHKH BO3IyXa MPAKTHUCCKH C HYJICBBIM
HAYaJIbHBIM 0OBEMOM PACHIUPSIOTCS 10 KOHEYHOTO
00bEMa, MPSIMO MPOMOPIHOHAIBHOTO IUIOTHOCTH
MOIIIHOCTH HUCTOYHHKA IUIABYYECTH TYPOYICHTHOU
KOHBEKTHBHOW  CTpPYH, 3aTpadydBas  JHEPIHIO
e =V,p=V,; (pghj + po). B ykazannoi ¢opmyiie

UCTIONIB3YIOTCSl TIPUHSATBIE 0003HadeHus 00BEMa
Iy3bIpsi, THAPOCTATHYECKOTO AABICHUS, MFIOTHOCTH
BOJIBI, YCKOPEHMSI CBOOOIHOTO TAACHHUS W BBICOTHI
cTonba JKUAKOCTH W arMoc(epHOe JaBleHHE
cooTBeTcTBeHHO. Kak wu3BecTHO, TypOyIeHTHBINA
pPa3BUTOM  TOPU3OHTAIBHBIA  IMOTOK  UMEET
MyNbTH(pPAKTaNIbHOE MPOCTPAaHCTBEHHOE
pacnpeneneHue, Ha3blBaeMOe OWHOMHAIBHBIM, C
napamMeTpaMH paclpeieieHs Ha TeOMETPUUECKOM
Hocutene p =0,7, ¢ =0,3. ['eomerpmueckas mepa

OJIMHAKOBBIX MO JIuHE 2" y4acTKOB (7 — HOMEp
MOKOJIeHHs1 (hpaKTasia) reOMETPUUECKOr0 HOCHUTENS

C uMCIOM ydacTKoB Hocutens N =2" ¢
OJIMHAKOBOM  yzaenpHOW  (u3uueckoit  mepoit
omnpenensiercs: Gopmynoii:
xXp=ch=" o @
K(n—k)
B TO BpeMs Kak (usndeckas Mepa OMHOMUAIILHOTO
MYJbTU(PAKTaIa, COCPEAOTOUCHHAS Ha MHOYECTBE

k .
X, , IMEeT BUJ:

| R
k k _n—k yk k _n—k n:
Ey=pq X, =pq ——~,k=0n. ()
K(n—k)
Bcero ¢pakranbHBIX TTOAMHOXKECTB 7 +1.
W3BectHO, YTO (pakTasbl — 3TO MHOXKECTBA

IpoOHOM  pa3MepHOCcTH. Y  OMHOMMAIBHOTO
MynbTH(paKTana pa3MepHOCTh MIPUHUMAET
WHTEpBan 3HaueHWd (pasmepHOCTh Xaycnaopda-
busnkoBnya).

Uucno my3bIpell KaXJ0ro MOAMHOXKECTBA JIOJKHO
OBITH TPSIMO TPOINOPLHHOHAIBHO BEIHMYUHE X ,f, a
npou3BeJeHHEe 00BEMa Iy3bIpell Ha HUX YHCIO
[PONIOPLIMOHAIBHO Fnk .

i o i

Pucynok 8. — Pe3ynmbpTat pacno3naBaHus
¢dororpaduu my3seipeit
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T'pachnk NNOTHOCTI pacnpeseneHns

MMMMMMAM

200
Ne no ocu X = Ne uHTepBana ot min 4o max

Pucynoxk 9. — I'paduk MmI0THOCTH pacIpeneeHust
yKcia my3siped kak GpyHKuuu 3pPpekTHBHOTO
mamerpa (N =500, nl = 50, n2 = 300)

CpaBHHUBas pacrpelelieHHs], PEICTaBICHHBIE
Ha pUCYHKax 3, 6 u 9, BUAHO, YTO pacIpeneneHue
yucna myspipeid oT  3ddexkTHBHOrO Juamerpa,
Taloke Kak W I (pPaKTaloB TpPEyrojbHHKA
CeprnuHckoro ¥ ¢pakrana  Manzaens0poTa,
npeacTaBisieT co00i HEMOHOTOHHYIO KPHBYIO C
KBa3HIICPHOIMYCCKUM PACTIPEICTICHIEM MaKCHMYMOB.

Jnst Gonmee TOYHOro pacuéra ymopsmo4uMm
(bpakTanpHble TOAMHOXECTBa I[I0 Mepe pocTa

YACTHHON (PHU3MUECKOW MepHI phg"*, k=0,n,
KOTOpasi MPSAMO MPOIOPIHOHATBHA 00BEMY ITy3BIPS
Vii=0,n0,V, <V, .

[TocTporM mapaMeTpUuecKylo  (YHKLHIO

JUIs OMHOMHAJILHOTO pacnpeneneHus
(TeopeTrueckas 3aBUCHMOCTB):

/ R
X, =Y.Ckr2m1=0,n
k=0

S ck=2"
k=0

! _
Y, =Y CkpFgn* 1=0,n

k=0 0<X,%,<1. (4
Y Cipg"t =1
k=0
IToctpoum AHAJOTUYHYIO (hyHKIIHIO o

SKCIEPUMEHTAIBHBIM ToukamH (puc. 10):

/ n0 R
Y = ZNka/ZNka,I=O,nO
k=0 k=0

0<x,y,<1.(5

! n0 R
xl:sz/sz,l:O,no
k=0 k=0

Teoperuyeckas KpUBast OUHOMHUATTBHOTO
pacmpeneneHuss ToctpoeHa 1o ¢opmyne  (4),
pucyHok 11, a »SKcrepuMeHTajbHas KpHBas
ornuceIBaercst popmyiioi (5).
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Pucynok 10. — DxcriepuMeHTaTbHAsE KPUBAs —
¢byHKINA ), (xl ), =1, n0, n0=94

Pucynok 11. — buHOMHBansHOe pacnpenencHne 6-
ro nokojienust p =0,65;¢g = 0,35, Gynkuus

Y, (X)) I=1,n,n=6
Msbl  BuanMM, YTO MyJbTU(paAKTad 6-To
MoKoJieHuss ¢ mapameTrpamu p = 0,65; ¢ =0,35

XOpOIIIO ONHCHIBACT pacIpe/ieieHHe Mmy3bIpeH, T.e.

HCTOYHHK IIaBy4EeCTH TypOyneHTHON
KOHBEKTHBHOMH CTpyu pacupenenéx 1o
6I/IHOMI/IaJ'II>HOMy 3aKOHY u SABJIACTCA

MYJIBTU(PPAKTATIBHBIM MHOYKECTBOM.

MOXXHO TPEAINOIoKUTh, YTO B PE3yJbTaTe
W3MEHEHMs  JaBJICHWS 1O  BHICOTE,  T.C.
JIOTIOJTHUTEIHHON 3aBUCHMOCTH yIeIBHOM
¢u3nueckoii Mepbpl OT BBICOTBI Bce N =94
(pakTadbHBIX TOJAMHOXECTB «PACIIEIUISIOTCS» Ha
Takoe YHCIO YICHbHBIX 3HAYCHUH OOBEMHOI
MOIIIHOCTH MCTOYHHUKA TUIaBydecTd. OTMETHM, YTO
napameTpsl TypOyJIEeHTHOH TOpH30HTAIBHON CTPYH
p=07 u BEPTUKAIBHOMN KOHBEKTHBHOM
TypOyJICHTHOU CTpyH p =0,65 HEMHOTO
pa3nuyaroTcs, Tak Kak cuia TsHKeCTH U dPdexTs
IJ1aBy4eCTH MOryT BHECTU U3MCHCHUA B
SHEPreTUYecKHe paclpesieieHus, B TOM YHCJIe BO
(dpakTaIbHYI0 Pa3MEPHOCTD.
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BbieoObi

Hcxond w3 TNpUBENEHHBIX PE3yIbTATOB
MOJKHO CHENaTb BBIBOJL, 4YTO C  IIOMOIIBIO
pa3paboTaHHON MPOTrPaMMbI MOXKHO aHAIN3UPOBATh
rpauKy TJIOTHOCTH DPACIPENENICHUS C BBICOKUM
paspeleHreM, Harpumep, (ppakTaibHble MHOKECTBA.

Wnrepdeiic mporpamMmbl HMeeT OOJbLIOE
KOJIMYECTBO OILKN, C HCHOJIB30BAHUEM KOTOPBIX
MOXHO aHaJIM3UPOBATh rpauueckue Ganbl.

[Tporpamma MoKeT OBITh UCIIONIB30BAHA JIJIS
cokatus Tpaduueckux (aiioB W BHJICONAHHBIX,
peaHuMany  CIaOOKOHTPACTHBIX HM300paKEHHH.
JanHas mporpaMma MOKET OBITh NPHMEHEHa B
KPUMHMHAIUCTUKE, TIpU aHaIU3€ pPe3yJbTaToB
(U3MUECKUX ~ OKCIIEPUMEHTOB U PEILICHUH
TEXHUYECKHX 3a/1a4.

Exinescokun C.I., I'onyoesa O.B., Ilacmyxoe /.@., Ilacmyxoe I0.®D. «Mamemamuuna o6pooxa
0806UMIDHUX 300pajdiceHb ma RNPUZHIYEHHA WIYMY 2e0MempudyHuUmMu Qinempamu muny mediannoi
dinempayiin. Po3pobneno npoepamuuii npooykm Oisi AHANI3Y MIKPONOp 68 2pagiuHux 300padiCeHHSX DIZHUX
00'ekmis. Buxopucmanusi 0aHo2o0 NpPoOyKmy O0036018€ HPOBOOUMU CIMAMUCMUYHUL AHANI3 epeKmUGHUX
Odiamempie nop, 30inbuLy8amu KOHMPACM 300PAdCEHHs, NPUSHIYY8AMU GUNAOKOSI WyMu 6 epagiunomy gatini 3
nopyulenHam 6es3nepepesHocmi po3eiAHymux po3nodinie. Ilpu mecmy8aHHi Npocpamu SUKOPUCAHO pi3HI
s06padicennss — mpukymuux Cepnincokoco, ¢pakman Mandenvbpoma ma po3nodinu 6y166auiok Ha NOGEPXHI
2eomepmanvho2o o3zepa bannoe na xamwdepi Yszon. Iloxazano, wo po3nodin Oy1bOAUOK ORUCYEMBCS
Mynvmighpakmanrom 6GiHOMIAILHO20 PO3NOOINY WOCMO20 NOKONIHHAL.

Knrouoei cnoea: 3a0aua posniznasanns zpagiunux oopasie, medianna pinompauisa, inompu Iaycca,
Jlannaca, IIproimm, Cobens.

Ehilevskiy S., Golubeva O., Pastuhov D., Pastuhov Y. “Mathematical processing the two-dimensional
scenes and suppression of the noise geometric filter type median filtering”. Mathematical processing the two-
dimensional scenes and suppression of the noise geometric filter type median filtering .The program complex is
Written for analysis muxponop in graphic file. He conducts the statistical analysis efficient diameter times,
enlarges the contrast of the scene, suppresses the casual noises in graphic file with breach of continuity of the
considered distribution. The Used examples of the processing the graphic files - a triangle of Serpinsky, fractal
of Mandelbrot and sharing the bladders on surfaces geothermal lake Bath on caldera Uzon. It Is shown that
sharing the bladders is described multi fractal of binomial sharing the sixth generation.

Keywords: task of the recognition graphic image, median of filtering, filters Gauss, Laplas, Pryuitt,
Sobel.
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