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Pedepar. PaccmaTtpuBaeTcsi SBPUCTUYECKUI MeETOA OOHapyKeHusi, OCHOBaHHbIA Ha
CchOpMYynMPOBaHHON MOAENU NOKarnbHbIX HEOLHOPOAHOCTEN Ha 3allyMMEHHbIX M306paXeHusiX.
MprBeaeHo cpaBHEHME XapaKTepUCTUMK OBHapyXeHWs onTuManbHOro (Ans 3agaHHoW dopMbl
curHana) v 3BpMCTMYECKOro MeToa0B.

lMpn nocTpoeHnn nomcKoBO-cnacaTemnbHbIX CUCTEM HabniogeHus BO3HWKAeT HeobXoOuMOCTb
0oBHapyxeHns Ha N300paXkeHWN NoKarnbHbIX HEOOHOPOOHOCTEN, (hopMa KOTOPbIX HEM3BECTHA.

BxogHown MHdopMaumen ans npoueaypbl obHapyxeHusi CIYXUT NnoslyTOHOBOE
ONCKPETM3NPOBaHHOE n3obpaxeHune S(x,y), Xx=1..Nx, y=1..Ny, rae Nx, Ny — paamepbl nsodpaxeHus.

B «kauvectBe wmoperm M(H,A,dx,dy) oOHapyXnBaemMon HEOOHOPOAHOCTM MpUMEM  (DYHKLNIO
M(H,A,dx,dy)=H+A- T(dx,dy) (1)

roe T(dx,dy) - curHan ¢ eaMHUYHOW amnnuMTygon (CM. pUCYHOK 1, @), ONWCbIBaOLUIA HEU3BECTHYIO
dopmy HeopHopoaHocTh, rge dx [ Lmin_x..Lmax_x, dy [0 Lmin_y..Lmax_y, a Lmin_x, Lmin_y, Lmax_x,
Lmax_y — Heus3BeCTHble NapaMeTpbl, XapakTepuayowmne rabapuTel HEOAHOPOAHOCTY;

H - HeunsBeCTHbIN YPOBEHb APKOCTUN U30BpaKeHNs B OKPECTHOCTU HEOAHOPOAHOCTY;

A - Hem3BecTHas amnMTyga HeOQHOPOOHOCTMU.

T(dx,dy)

ITC(U,dx,dy)

dy
a) 6)

Puc. 1. Mogenb nokansHon HeEOAHOPOAHOCTU (a) u ee rpanHuy, (6).

Tak kak dopma HeoOHOPOAHOCTEW HEW3BECTHa U MHOroobpasHa, TO MOCTPOeHWe ONTUMaIbHbIX
npouenyp OOHapPYXeHWsi BO3MOXHO TOMbKO AN YacTHbIX CrydaeB, M Jaxe ANS HUX peanu3auums
anropuTma onTumarnbHOro obHapyxeHus TpebyeT 6onbLIMX BbIYMCIIMTENBHBIX 3aTpaT. B cBA3u ¢ aTum, ans
OaHHbIX YCNOBWUW MpPeACcTaBnseTca OnpaBAaHHbIM MOCTPOEHUE Mpouenypbl OOHapYXeHUs Ha OCHOBe
3BPUCTUYECKOTO Mnoaxoda, Tpebywulero MeHbllero obbema anpuopHon uHdopmaumun. OouH M3 Takmx
MOOXOAOB OCHOBaH Ha BblAENEeHVMM KOHTYPHOro npernapara m3obpakeHus U peanusyeTcs CrnegyrLimmMm
aTanamu.

1. Mogenb (1) NpeacTaBnseTCd COBOKYMHOCTbIO COCTaBMSHOLWIMX, KOTOPblE OMUCBLIBAIOT KOHTYpbI
obbekTa, NokazaHHOro Ha pucyHke 1 a:

MC(H,A,U,dx,dy)= H+A- TC(U,dx,dy) , (2

roe A, H— onucanbl B mogenu (1);

U — oueHnBaemoe HanpaBsrneHue nepenaga, nokasaHHoro Ha pucyHke 1 6;

TC(U,dx,dy) — curHan ¢ eauHU4HOn aMnnuTyaon cMm. pucyHok 1 6, rae dx 0 -Lx..Lx,

dy [0 -Ly..Ly.

2. Mo n3obpaxeHnto S(X,y) OCYLLECTBNSIETCA OLlEHKa aMnnnTyabl, U OPUEHTALMN COCTaBNSOWMX B
COOTBETCTBMM C MOAerNbio (2);

3. Mo oueHke amMnAMTygbl C y4eTOM OpPMEHTaUUWN MPUHUMAETCS pelleHWe O TOM, SBMSieTCs nu
TOYKa W300paKeHUs rpaHWYHOM TOYKOWM JoKanbHOW HeogHopogHoctu [1]. PesynbTatom sBnsieTcs
OvHapHoe wu3obpaxeHue rpaHuy b(x,y), rae b(x,y)=1 u b(x,y)=0 — rpaHn4Has To4yka MPUCYTCTBYET MU
OTCYTCTBYET COOTBETCTBEHHO.

4. BbINOMHSIETCA 3aMblkaHME KOHTYPOB Ha OMHapHOM u3o6paxenun b(X,y) B COOTBETCTBUM C
anroputmom [3].
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5. MponsBoanTCa NOMCK 3aMKHYTLIX KOHTYPOB Ha n3obpaxeHun b(x,y), KOTopble 1 YOOBNETBOPSOT
nocTaBrneHHoW 3agadye obHapyXeHus.

6. dopmupyetca peweHne o0 OOHapyXeHWM noKanbHOW HEOAHOPOAHOCTM C  3agaHHbIMU
OrpaHUYeHNSIMU Ha UX NapameTpbl.

Ons oueHkn 3dhPEKTMBHOCTU NPEACTaBEHHOrO anroputMa CpPaBHUM €ro XapakTepUCTUKM C
XapaKTepucTMkamMmy ONTMMAarbHOTO OBHapYXUTEns MO KpUTEPUIO MakCMMarbHOro npasgonogobus ans
nokanbHOW HeoOHOPOOHOCTM WM3BEeCTHOW dopMbl. [MpyM 3TOM caoenaem HeKoTopble  YNpPOLEeHVsT B
OTHOLUEHUN POPMbI JIOKANBbHOW HEOLHOPOLHOCTU WM XapakTepucTuk nomex. lMycTb usBecTHa dopma
cuUrHana — Ky0, ero pasmep paBHbii L=5 n napameTpbl agauTMBHOIO LUyMa: rayCCOBCKUI LUYM C HyreBbIM
MaTeEMaTUYECKUM OXUOAHWEM W CpefHEeKBaApaTUYECKMM OTKIMOHEHMEM paBHbIM 0. Hen3BeCTHbIMM
napameTpamu SIBASKOTCA: MOJIOXKEHUE FlOKarilbHOW HEOLHOPOAHOCTM Ha M300paxeHuu, amnnuTyga W
YpOBEHb (hoHa.

BxogHbIMU gaHHbIMKU A8 npoueayp ObHapyKeHWs ABMASITCH Cepys 3allyMITEHHbIX M300paKeHN.
OTHoweHne npaegonogobusa onTumanbHOro anroputMa obHapyxeHusi [4,5] npocTpoum ans AByX rmnortes:
curHan (onucbiBaembln pOpMori Kyba) NpUCYTCTBYET M CUrHama OTCYTCTBYET, TO €CTb Ha U300paxeHuu
paBHOMEPHbLIN GHOH.

OKcnepuMeHTanbHble  XapakTepuCTUKU  OBOHapYXeHWst  ONTUManbHOroO M 3BPUCTUYECKOTO
anropmTmMoB OBHapy>XeHusl, MoNy4YeHHblE MOAENMPOBaHMEM, MPeaCTaBeHbl HA PUCYHKE 2.
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Puc.2 XapakTtepuctukm obHapyKeHus:
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XapakTepucTukm obHapyXeHus Ha pUCYHKe 2 npeacTaBneHbl B BUAE 3aBUCUMOCTEN BEPOSITHOCTEN
npaBunbHOro obHapyxeHusi Prno OT OTHOLlEeHWs curHan wym Q, npu 3afaHHbIX BEPOATHOCTAX NOXHOW
Tpesorn Pnt. Uudpamm 1 un 2 o0603HayYeHbl XapaKTEpPUCTUKM OBOHapyXeHUs 3BPUCTUYECKOTO U
ONTUMAanbLHOro anropuTMOB COOTBETCTBEHHO (CM. puc. 2).

N3 cpaBHeHUs XxapakTepuCTuK OBHapyXeHUs BWUAHO, YTO 3BPUCTMYECKUA anroputMm  NUllb
He3HaunTenbHo ycTynaetr (okono 15% NO OTHOLWEHW curHan/wym) no  MNOMEeXOyCTOMYMBOCTHU
OonNTUManbHOMYy anropuTmy, ogHaKo TpebyeT 3HAaUMTENbHO MEHbLLMX BbIYUCIIUTENbHBIX 3aTpar.
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Abstract. The heuristic method of the detection based on formulated model of local
heterogeneities on the noisy images is considered. The performance comparison’s of detection
optimum (for the given shape of a signal) and heuristic methods, is presented.

At build-up under search-and-rescue system of observation there is a necessity of detection on the
image a local heterogeneities, which shape is unknown.

Data input for algorithm is gray-scale digital picture S(x,y), x=1..Nx, y=1..Ny, when Nx, Ny — image
size.

As model M(H, A, dx, dy) of detected heterogeneity accepted function

M(H, A, dx, dy) =H+A- T (dx, dy), D)

where T (dx, dy) - signal with unit amplitude describe the unknown shape of a heterogeneity, and
dx 00 Lmin_x.. Lmax_x, dy [0 Lmin_y.. Lmax_y, and Lmin_x, Lmin_y, Lmax_x, Lmax_y - unknowns
parameters describing dimensions of a heterogeneity;

H - unknown brightness level in a neighbourhood of a heterogeneity;

A - unknown amplitude of a heterogeneity.

For given requirements the build-up of detection procedure is represented justified on the basis of
the heuristic approach requiring smaller volume of the prior information. One of such approaches is based
on extraction of a contour and is implemented by the following stages.

1. Model (1) is represented by a population component, which describe contours of object:

MC (H, A, U, dx, dy) = H+A- TC (U, dx, dy), (2)

where A, H described in the model (1);

U - estimated direction of border (2);

TC (U, dx, dy) - signal with unit amplitude, where dx [0 -Lx.. Lx, dy [ -Ly.. Ly.

2. Under the image S (x, y) the estimation of amplitude, and orientation component is carried out
according to model (2);

3. By the amplitude, and orientation is made a decision on, whether is the point of the image a
boundary point of a local heterogeneity. Outcome is the binary image of boundaries.

4. The closing of contours on the binary image is fulfilled.

5. Searching closed contours on the binary image.

6. The solution about detection of a local heterogeneity is formed.

The performances of detection of optimum and heuristic algorithms are observationally obtained.

By results of experiment it is possible to note, that the heuristic method only a little worse (about 15
% under the ration signal / noise) on a noise stability to optimum algorithm, however requires considerably
smaller computing cost.
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