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Ps3aHckas rocygapcTBeHHas pagnoTexHuyeckasl akagemmns

BonNbLWMHCTBO M3BECTHLIX METOAOB OTAENEHMUS OBMXYLLMXCA obbekToB OT OKpy»KatoLiero CbOHa TakK

WM MHa4Ye OCHOBaHbl Ha pPasHOCTU TEKYyLLEero Fm :{fm (i, j),i =1 M ,j =1 N} N 3TarloHHOro

F, = {fa @, ),i=4LM,]=1 N} n3o6paxeHnit Habnoaaemo cueHsl [1, 2 1 ap.].
Pasiootios  wsobpaxere  F, =1f, (i, ) = f,,(i, i) = £,(,§),i =L M, j =L NJ

OOIMKHO B naeane cogepXaTb TOMNbKo n3obpaxeHns 0O bEKTOB U aaaUTUBHBIN LLIYM, UCKaXatoLLMI TEKYLLUIA
kagp. Toroa 3agjada CBOOMTCA K BblAeMNeHUI0 MOMe3Horo curHana Ha ¢oHe nomexu. PesynbTat

oBHapyxeHusl peficTaBnseTcs B Bue GuHapHoro nsobpaxenms s :{f5 (1,1, =1L,M,j =1, N}, Ha
KOTOPOM MPUCYTCTBYIOT €AMHUYHbIE CErMEHTbLI, PACMONOXEHNe U KOHUIypauns KOTOPbIX COOTBETCTBYIOT
koopaunHaTam u oopMe 0OBLEKTOB Ha TeKyLlem usobpaxeHuu. MNpegnonaraetcs, 4To F9 COOEPXKUT TONbKO
arnemMeHTbl )oHa U He NCKaXeHO adaNTUBHBLIM LLYMOM.

Ha npaktmke B  KayecTBe Fa 00blMHO  OepyT nepBbIn  kKagp oOpabaTbiBaeMon
nocnegosatenbHocTU. T. K. M3obpaxeHnss obbeKkToB OObIMHO MPUCYTCTBYIOT YK€ B MEPBOM Kagpe, TO
HeKkoTopble ydacTku doHa oKasbiBalTCH 3akpbiTbiMU. [py ABMKEHUU 3TMX OOBLEKTOB OT Kagpa K kaapy
OyoyT OTKpbIBATbCA pPaHEe 3acriOHEHHble Y4acTkM d)OHa, KOTOpble MOryT ObiTb OWMOOYHO MPUHSTHI 3a
OO BbEKTHI.

Ons 3ameHbl TOYeKk OOBEKTOB Ha TOYKM (POHA, OTKPbIBAOLIMECS B pe3ynbTaTte CMeLLeHUs

06bEKTOB, npeanaraeTca anropuTM, OCHOBAaHHbLIA Ha aHanu3e TOoro, kak MEeHSIeTCs BO BPEMEHU F6-
CermeHTbl, COOTBETCTBYIOLLME ABMXKYLLMMCS 0ObeKTam, OOJKHbI CMeLlaTbCs OT Kagpa K kagpy. [Moatomy
CMULLKOM A0Mroe nosiBeHve eauMHUYHbIX 3HAYeHWd B OOHON M TOWM e ToYke (i, j) n3obpaxeHus F5
MOXET YKasblBaTb Ha HanuMuMe B 3TOW TOYKE CTATUYECKOrO CerMeHTa, MosiBieHVMe KOTOPOro Bbl3BaHO
OTKPbITUEM paHee 3acrnoHeHHoro ydyactka doHa. [pucBoeHne f3 (i, j) = fm (i, j) ana  Bcex

“nopo3puTenbHbIX” TOYEK MO3BONUT MOCTEMNEHHO 3aMeHUTb BCe TOYKM ObbekTa Ha Touku ¢boHa. CyTb
anroputma, OCHOBAHHOIO Ha 3TOM NPEANONOXEHMUN, MOXHO U3MNOXNUTL TakK:

1. Beopgatcs B paccmotpenme 2 maccuea — Ny Z{I’]O(i,j),i:l,l\/l,j:l,N} "

Nl = {nl(i, j),i =1 M, j =] N} (CYETUMKM HYNEBBLIX M €OMHUYHBIX 3HAYEHWUN ONA KaKOO0M TOUKU

F6’ WHULNANN3npyoLwmecs HynsMmm) u yncna KO = 0 (uncrno Touek, NpoLLeaLNX NPOBEPKY) 1 tk =0
(4ncno kagpoB, 06paboTaHHbIX anropuTMOomMm).
2. Ecnu npu o6paboTke Tekyllero kagpa f6 (i, j) =1, 1o 3HaueHve nl(i, j) yBenuuMBaeTcs Ha

1,aecnu f6 (i, j) =0, o no(i, j) yBenuiusaeTca Ha 1.
- . - . max maX
3. CpaBHeHue no(l, j) " nl(l, j) C MOPOroBbIMU 3HAYEHUAMMN NO " Nl (BbIBUpatoTCS
aKCepuMeHTanbHo).  Ecrm (nl(i, j) > Nimx)& (I"Io(i, j) < NJ™ ) TO  OCYLECTBNSIOTCS

npucsauaans (1, 1) = 1, (i, §). No(i, ) =0 w ny(i, }) = 0. Eemn ng(i, ) = NI, 10 Ko
yBenuuneBaeTtcs Ha 1.

4. lNoBTOpeHMe WwaroB 2 1 3 aAnsa BCEX BO3MOXHbIX 3HAYEHWUN | U |.

5. YBermuenve Ty Ha 1.

6. MNoBTOpeHne waroB 2 — 5 0o Tex Mop, Noka He BbINOMHUTCA XOTA Obl OOHO U3 YCROBWIA
Ko =M IN wm t >T 5. rae Tax — MakcumansHoe Bpemsi paboTbl anroputma (3apaetcs

3KCMEepUMEHTArbHO).
Pa3paboTaHHbIi  anropuTM nokasan Xxopollyl paboTocnocobHocTb Ana  GonblIMHCTBA
nccneaoBaHHbIX BUaeonocneaoBaTenbHocTeln 6e3 nepeHacTpokm anpuopHO 3aaaBaeMblX NapameTpoB.
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B kavectBe wMeToaa npeo6pasoBaH|/|ﬂ Fp B F5 ncnonb3oBarMCb pasfiMyHble BapUaHThI

noporosovi 06paboTkn. B yacTHoCTH, oLeHuBanach 3(pEeKTUBHOCTb CNneayoLLMX METOAOB:
1. BbluncneHne rnobaneHbiX (MO BCEMY W300paxeHuio) OLl,eHOK MaTeMaTU4YecKoro OXXmaaHus

DM 1N1f( ) 2= DM 1N1(f( )~ mpf
m=——— ] n paucnepcum O I,])—MJ n

nony4veHune 6MHapHOFO |/|306pa>|<eHv|ﬂ no npasuny

DOeCﬂum Al < f,(I,]))<sm+A

f (i, 1) =
D 1 unaue
rme A =3+35
2. BblumcrneHne B COOTBETCTBUM C [2] NOKanbHbIX OLIEHOK MaTeMaTN4eCKoro OXuaaH1s
1 i+W o jtW
m(i, j) =——— U k(p,q) LIf (p q) 7 Aucnepcum
(zw +1)2 .Z_w q= ,Z-w

i+W jtW

20 0\ — _ .o\l 2
D= 70 2, 2 fadr, (e -m. o}

roe k( P, CI) — BecoBas (yHKUMUS (Hanpumep, raycCOBCKOro Buaa), 3adaHHas BHYTPU OKHa
1 i+W o jtW
(W +1) X(2W +1) v ynosneTsopsiowas ycrosuio (2N +1)? |:|p iz_wq Jz_vif/(p Q) =1.
MpeobpasoBaHne Fp B F6 - no aHanormyHomy npasuny
fi)=0 00 ecau m(i, j)—ALo(i, j) < f;(,))<m(, )+ ALo(l, j)
D 1 unaue
rme A =3+35

PesynbTaTbl  3KCNEpPUMMEHTamnbHbIX  UCCNefoBaHUA  3(PEKTUBHOCTM  OMUCAHHBIX  anropMTMOB
NPMBOAATCS B AOKMaje.
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THE RESEARCH OF EFFECTIVENESS OF MOVING OBJECTS DETECTION METHODS
Alpatov B., Kataev A.
Ryazan, Ryazan State Radio Engineering Academy

Most of known methods of separating of moving objects from an enclosing background are by and
large  grounded on a difference  current F. :{fc(i, NDi=LM,j=1 N} and reference
F, :{fr (,§),i=1LM,]j :J,_N} images of the observable scene [1, 2 etc.].

The difference image Fy :{fd (,§)=fe(i, )= f,(i,}).i=LM, ] :L_N} should in an ideal contain
only images of objects and additive noise distorting current frame. Then the task is reduced to selection of
desired signal on a hum noise of a parasite. The result of detection is represented as the binary image
Fy :{fb(i, Di=LM,j=1 N}, on which there are unit segments, which disposition and configuration
corresponds to coordinates and form of objects on the current image. It is supposed, that F, contains only

units of a background and is not distorted by an additive noise.
In practice in the capacity of F, usually takes the first frame of a processed sequence. Since the

images of objects are usually presented already at the first frame, some regions of a background are
closed. By moving of these objects from frame to frame the earlier shielded regions of background will be
opened and can be erroneously adopted for objects.

For replacement of object points by points of a background opening as a result of objects shifting,
the algorithm based on the analysis of varies F, in time is proposed. The segments appropriated to moving

objects should displace from a frame to a frame. Therefore too long appearance of unit values in the same
point (i, j) of image F, can indicate presence of a static segment in this point, which appearance is

caused by discovery background region shielded before. The appropriation f,(i,j)=f.(i,j) for all

“suspicious” points will allow gradually replacing of all object points with points of a background. On the
basis of this supposition was developed the algorithm that shows good functionability for the most of
researched video sequences without retuning of a priori assigned parameters.

As a method of conversion Fy in F, the different variants of thresholding were used. In this

connection the influence of different methods of an estimation of mean and variance of an additive noise on
guality of selection of objects on the image was evaluated.

The results of experimental researches of mentioned algorithms effectiveness are discussed in the
report.
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