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HOBMI MIAXIJ JO KOJYBAHHS 306PAKEHD
3 HE3AKOHOMIPHUM KOHTYPOM

HOBbIX NoAXoa K KoOUPOBAHUIO U3OBPAXXEHUN
C HE3AKOHOMEPHbIM KOHTYPOM

NEW METHOD OF IMAGE IRREGULAR CONTOUR CODING

Po3rnsHyTo npobnemun egpekTuBHOrO ornucy 306paxeHb 3 He3aKOHOMIPHUM KOHTYPOM rlig 4Yac ix
pO3ni3HaBaHHs. Y cTaTTi 3arnporioHOBaHO HOBW Miaxia [0 KOHTYPHOrO KOAyBaHHS 300paxeHb Ta
JOC/IiIXKEeHO NOoro OCHOBHI rnepesaru.

Paboma nocssweHa npobrnemam 3¢hgheKkmueHo20 ornucaHusi u3obpaxeHull ¢ He3aKOHOMEPHbIM KOHMYpPOM
npu ux pacrio3HagaHuu. B cmambe ripednoxeH HOBbIl M0OX00 K KOHMYpPHOMY KOOUpO8aHUK u30bpaxeHul u
uccriedoeaHbl €20 OCHOBHbIE MPeuMylwecmsa.

The paper deals with the problems of efficient description of images with irreqular contour while
their recognition. New method of image contour coding has been suggested, its main advantages
have been investigated.

Beryn

BaxxiuBoro 3amadero po3mmi3HaBaHHS 300paKeHb € iX SAKICHHHA OIMMC, TOOTO CTBOPEHHS TaKOi MOJEII 30-
OpaxeHHsI, sika 6 JM03BONMIIA €(hEKTUBHO MPEICTABUTH 00’ €KT PO3ITi3HABAHHS Ta OAHO3HAYHO 3iCTaBHUTH IIC
MIPEICTaBICHHS 3 HAOOPOM ETAIOHHMX KIIACiB 300paXKeHb, OCKIUILKH SKICTh OMHCY 300pakeHb Oe3moceper-
HBO BIUIMBAE SK HA AJITOPUTM PO3ITI3HABAHHS, TaK 1 HA KOHKPETHY HOro amapaTHy peamizariro [1—3].

AJICKBaTHOTO Ta KOMITAKTHOT'O OIHUCY 300paKeHHS MOXKHA JIOCSTTH, BUKOPUCTOBYIOUYH U(PPOBE KO-
myBaHHS [1]. TyT mig amekBaTHICTIO, B TIEPITY Yepry, PO3YMIIOTh iHBapiaHTHICTH KOJOBAaHOT MOJENI 10
a(iHHUX TEPETBOPEHb 300pakeHHs (TIOBOPOT, 3CYB, MAacCIITa0yBaHHS, YIIUTbHEHH) [2], a T KOMIaKT-
HICTIO PO3YyMIIOTh MTPOCTOTY Ta HAOYHICTH IMPOIIECY OMHCYBAaHHS Ta Kiacudikarii 300pakeHp s edek-
THBHOTO iX po3mi3HaBaHHs [4—6].

Oco0nuBHiA 1HTEpeC BUKIMKAE KOMTYBAHHS 300pa)Ke€Hb SK KOHTYPHO-OKPECICHUX T'€OMETPUIHUX MO-
Jieneit, OCKUTbKW BHKOPHUCTAaHHS 1HQOPMATHBHUX KOHTYPHHX O3HAK 3YMOBJICHO iX TPOCTOTOK), BUCOKOFO
cTilikicTio Ta mpoayktusHicTio [3]. Ilepexin g0 0OpoOkM 300pakeHHs 32 KOHTYPHHMH O3HaKaMH, AKi €
OJHMMHM 3 HaWiH(QOPMATHBHIMIUX XapaKTEPUCTHK 300paKEHOTO 00’€KTa B MWOTO CHPHHHSTTI JIOIUHOIO
[5], mo3Bomsie Ha AeKiTbKa MOPSAAKIB 3MEHITUTH 00’ €M iHpOpMAIIil y peskuMi peaTbHOro Yacy, 10 B CBOIO
Yepry € BEPIaTbHUM (aKkTOpoM B MOOYIOBI CydJacHHX CHCTEM TeXHIYHOTO 30py [1, 3, 6, 7].

Y peampHOMY CBITI icHye 0e31id 00’€KTiB PO3Mi3HABAHHS, SKI MOXYThb OyTH TIO/aHi K CHIIyeTHi 300pa-
JKeHHSI, sIK 00JIacTi TIOCTIHHOI SICKPaBOCTI, KOIBOPY, TEMITEPATyPH, a caMe SIK TUIIMONOAIOHI 300pakeHHS a00
300paXeHHsI 3 He3aKOHOMIpHUM KOHTYpoM [7, 8]. OTxe, MeTOr0 poOOTH € TiIBHUIICHHS e(heKTHBHOCTI MpoIie-
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CY KOIyBaHHS 300pa)kKeHb 3 HE3aKOHOMIPHMM KOHTYPOM, [0 BU3HAYAETHCS B MEPIITY YEPTy i IBUIICHHIM Ha-
OYHOCTI Ta KOMITAKTHOCTI ITHOTO TIPOIIECY.

BcTynneHue

BaxkHon 3apayert pacno3HaBaHUst N30bpaxeHnin SBNSeTCA UX kayeCTBEHHOe onncaHue, T. e. co3aa-
HWe Takoy mogenu nsobpaxeHus, kotopast 6bl no3sonuna acpdekTBHO NpeacTaBuTb 0OBEKT pacmno-
3HaBaHWSA 1 OOHO3HAYHO COMOCTaBUTbL 3TO NPeAcTaBneHne ¢ HAbopOM 3TaNOHHbIX KNnaccoB u3obpaxe-
HWA, MOCKONbKY Ka4YeCTBO OMMUCaHUS M300paKeHUi okasbiBaeT HernocpeAcTBEHHOE BNUSHUE Kak Ha
anroputm pacrnosHaBaHUs, Tak U Ha KOHKPETHYIO ero annaparHyto peanusauuio [1—3].

AJeKBaTHOro 1 KOMMaKTHOro OMMCcaHUs M306paxeHnss MOXHO AOCTUYb, MCNOMb3yst UMdpoBoe Koau-
poBaHue [1]. MNoa ageKkBaTHOCTbIO, B NEPBYHO 04Yepedb, MOHUMAOT MHBAPUaHTHOCTb KOAMPOBAHHOW MO-
Aenu K acpuHHbIM NpeobpasoBaHyaM n3obpaxeHus (NOBOPOT, cABUr, MacliTabupoBaHue, cxaTue) [2], a
NnoA KOMMaKTHOCTbK MOHMMAIT MPOCTOTY M HarnsagHOCTb Mpouecca OnMcaHus 1 Knaccudukauum nso-
OpaxeHun ans adhPEKTMBHOrO NX pacno3HaBaHus [4—6].

Ocob6bIfi UHTEpPEeC NpeacTaBNsaeT KoaUpoBaHME U306PaKEHUIN KaK KOHTYPHO-OYEPYEHHbBIX reOMeTpu-
YeCKMX MoAenen, NOCKOMbKY MCNOMb30BaHME MHPOPMATUBHBLIX KOHTYPHbIX MPU3HAKOB OOBbACHAETCSA KX
NPOCTOTON, BbICOKOW CTOMKOCTLIO 1 NponssoauTensHocThio [3]. MNepexon k 06paboTke n3obpaxeHus no
KOHTYPHbIM MpU3HaKkaMm, ABNALIMMCSA OOHUMU U3 caMblX UHOPMATUBHBIX XapakKTEPUCTUK N300paKeH-
HOro obbeKTa Npu ero BOCMPUATUN YeroBEeKOM [5], NO3BOMSET Ha HECKOMNBbKO NOPSAKOB CHU3UTL 0OBbEM
UMHGOPMaLMN B pexrMme pearnibHOro BPEMEHW, YTO B CBOK oyepefb SIBNAETCH pellarlymMm (akTopom
Npw NOCTPOEHUN COBPEMEHHbBIX CUCTEM TEXHUYECKOro 3peHus [1, 3, 6, 7].

B peanbHOM Mupe cyLlecTByeT MHOXECTBO OOBbEKTOB pacrno3HaBaHus, KOTopble MoryT 6biTb npea-
CTaBMeHbl Kak CUNyaTHble M30bpaxkeHus, o6racT NOCTOAHHOW SIPKOCTM, LIBETA UM TemnepaTypbl, a
WMEHHO KaK NATHOOOpasHble N306pakeHns unm n3obpaxeHns ¢ He3aKOHOMEpPHbIM KOHTypoMm [7, 8]. U
Tak, uenbto paboTbl ABNAETCA MOBbIEHWE 3PEKTUBHOCTU NpoLecca KOAMPOBaHUSA U306paxkeHuin ¢
HE3aKOHOMEPHbIM KOHTYPOM, KOTOpPbLIA onpeaensieTcs B NepByto oyepeb NOBbILLEHUEM HArnsgHOCTU U
KOMMaKTHOCTU 3TOro npoLiecca.

Introduction

The important problem of image recognition is their qualitative description, i. e. creation of such
model of image, which would allow to present, efficiently the object of recognition and unequivocally
compare this representation with the set of reference classes of images, as the quality of image de-
scription has direct impact both on recognition algorithm and on its hardware realization [1—3].

Adequate and compact description of the image can be achieved applying digital coding [1].
The adequacy is first of all, the invariance of coded model to affine transformations of the image
(turn, shift, scaling, compression) [2], and compactness is the simplicity and visualization of the
process of description and classification of images for their efficient recognition [4—6] of special
interest is image coding as contour-shaped geometrical models, since the use of planimatric, high
stability and productivity [3]. Transition to image processing by planimatric attributes being one of
the most informative characteristics of represented object at its perception by the human [5], al-
lows to reduce the volume of information at several orders in real time mode, which is the deter-
mining factor for construction of modern systems of technical vision [1, 3, 6, 7].

In the real world there are numerous objects for recognition, which can be presented as siluet
images, areas of constant brightness, color or temperature, namely as spot-shape images or im-
ages with an irregular contour [7, 8]. Thus, the given paper considers new approach to coding of
images, presented in general case by irregular contour.

ITocTanoBka 3agaui

Cepen BiIOMUX METOIB OMKMCYBAaHHS TBOBUMIPHOI MOJIENi 300paKeHHS MOXKHA TPUBECTH TakKi: JIaH-
IOTOBE KOAYBaHHSA [9]; CHHTAaKCUYHE KOJYBaHHS; TEOMETPUYHE KOJYBaHHS, 1[0 TPYHTYETHCS HA CTPYK-
TypyBaHHi ganux [10]. OmHAK 111 METOIH CTPYKTYPHOTO MTOJAHHS 300pa’KeHb HE MOXKYTh OyTH BUKOPHC-
TaHi I 03714l AMHAMIYHUX 00'€KTiB, TOMY IO TaKi MO He € iHBapiaHTHUMH 10 JeSKuX a(iHHuX
TIePETBOPEHD (ITOBOPOT, MAacIITa0yBaHHS, 3CYB, YIIUIBHEHHS) 1 iX CKIIagHO KiIacu(pikyBaTH. BHHUKAIOTH
TaKOX MPOOJIEMH 3 OpPIEHTAIlI€I0 300paKeHD 1 BU3HAYCHHSAM iX OCHOBHHUX iH()OPMATUBHUX O3HAK, 3aCTO-
CYBaHHSIM NIPUHIIMIIIB CTPYKTYPHOT'O KOJTYBaHHSI JI0 300paKeHb 3 HE3aKOHOMIPHHM KOHTYPOM.

B po0GorTi [8] mporoHyeThes MOIETIOBaHHS IIIMOTIONIOHUX 300pakeHb, STKE IPYHTYEThCS Ha KOHTYpP-
HOMY KOZyBaHHi, JOBEJEHO HOT0 MEePCHEeKTUBHICTh Ta JETANBHO PO3MIISIHYTO crocid pearmizamii. bazoro
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JTAHOTO CITOCO0Y € TIOJaHHS Ta OIUC 300paKeHHS 3 HE3aKOHOMIpHUM KOHTYPOM HE B TpaAMIliiHIN AeKap-
TOBIH, a B MOJBIPHIA CHCTEMI KOOPAWHAT, IO POOUTH TaHy MOJEh OIUCYBAHHS 300paKEHHS HAOYHOIO Ta
1HBapiaHTHOIO 10 aiHHUX MMEPETBOPECHb.

V naniit poOOTI IPOTIOHYETHLCSI HOBHH T IXiJT IO KOAYBaHHS HAMPSIMKIB BEKTOPIB B MPOIIeci 00X0My KOHTY-
Py 300pakeHb sIKi TIPEACTaBIICH] y 3arajJbHOMY BHTIAIKY HE3aKOHOMIPHUM KOHTYPOM.

MoaugpikoBaHuii CMOCi0 KOHTYPHOT'0 KOAYBaHHSI

BBeneMo mo3HaueHHS /UII OCHOBHHIX IOHSTH 3alIPOIIOHOBAHOTO CIOCOOY KOHTYPHOTO KOMYBAaHHS Y
MTOJISIPHIA CHCTEMI KOOPIMHAT.
300paskeHHsI 3 HeE3aKOHOMIPHUM KOHTYpoM a0o0 misiMonoaione 300paxkeHHss — 300paxxeHHs, Po-
pMa AKOTO OIMUCYETHCS OE3TIUYI0 HOTO TPaHUYHUX TOYOK, HE MOB’S3aHMX MK COOO00 TIEBHOIO (DYHKITIO-
HaJBHOTO 3aexHicTio [11].
IndopmaTuBHi 03HAKH 300paXeHHS 3 HE3aKOHOMIPHAM KOHTYpoM (pHc. 1):
LHEHTP Baru 300pa’keHHs] — BHYTPIIIHS TOYKa 300paykeHHS S|, KOOPAMHATH SIKOT BU3HAYAIOTHCA 32
KpuTepieMm neHTpoBanocTi [12];
LEHTP 3B’A3HOCTI 300paskeHHs] — BHYTPIIIHSA TOYKa 300pa)KeHHS S, KOOPIMHATH SIKOi BH3HAYAIOTHCS
MIUITXOM YPIBHOB)KEHHSI CYM 3B’ SI3HOCTI OKPEMUX €JIEMEHTIB 300pakeHHs [13, 14];
roJIOBHi BHYTPIillIHi TOUKH 300paskeHHsI — IICHTP Bard Ta IEHTP 3B’ I3HOCTI 300paKCHHS;
Y A Bich opiegTauii 300paskeHHss — mpsMa S1.S,, 0
MPOXOANTH BiJl IIEHTpa Baru 300pakeHHS JO IIEHTpa
8 7 3B’SI3HOCTI 300paKEeHHS.
CepenoBuile KoAyBaHHs — TOJSIPHA CHCTEMa KOOP-
10 9 6 5 JINHAT, B SIKiH PO3MINTYETHCS 300payKEHHS 3 HE3aKOHOMIp-
HUM KOHTYPOM Ta 3TiTHO 3 €JIeMEHTaMH SKOi POBOIITH
X Horo ommc Ta KnacuQikamiro. Po3risgaroTs Taki OCHOBHI
S, > €IIEMEHTH CepeIOBHUINA KOITyBaHHS 300paKeHHS 3 He3aK0-
HOMIPHAM KOHTYPOM:
3 4 ciTka KO1yBaHHs — CiTKa TOJSIPHOI CHCTEMH KO-
OpIMHAT, YTBOpPEHA ii IPOMEHIMH Ta KOHIICHTPHYHUMHU
1 P komamu; . )
NMPOMiHb CiTKH KOAYBaHHSl — YacTHHA TOJSAPHOI
Pric. 1. 306paKeH S 3 He3aKOHOMIPHIM KOHTYpoM Ta fioro  OC1 CITKM KOJIYBaHHS: IIBIIPSAMA 3 MOYATKOBOK TOYKOIO
OCHOBHI iH()OPMATHBHI O3HAKL: y nontoci O;
J= 1D1s..., by} — KpHBa KOHTYPY 300paKeHHS; S) — KOHUEHTPUYHE KO0JI0 — CIIEMCHTapHE KOJIO CITKH
CHTP Bartt 300piCHI; S, — LCHTP 38'A3HOCTI 30- KOJIyBaHHS 3 IIEHTPOM y Tostoci O Ta pajiyc-BeKTOPOM

OpakeHHsT; S| S, — BiCh Opi€HTaIlil 300paXkeHHs
Puc. 1. N306paxeHne ¢ HE3aKOHOMEPHBLIM KOHTYPOM U 5

Sy

€r0 OCHOBHblE MH(OPMATUBHbIE NPU3HAKM: KPOK BixcTami Ap — BiZCTaHb Mik CycigHiME
f = {b1,..., bn} — KpmBas KoHTypa n3obpaxe- :
HUS; Sy — LEHTp Beca u3obpaxenus; S; — HCHTPHYHUMM KOJIAMM,

LEHTP CBSI3HOCTU U30bpaxeHusi; S1Sy — ocb KPOK KyTa A(p — KYT MIK IBOMA CYCiI[HiMI/I Tpo-

opueHTauumn n3obpaxeHns . .
Fig. 1. Image with irregular contour and its basic in- MEHAMH CITKH KOLYyBaHHA,

formative attributes: f = {by,..., bn} — curve BY30J1 CIiTKH KOAYBAHHSI — TOYKa TICPETHHY

of image contour, Sy — center of IMage \iepg (momspHOi Bici) TA KOHIEHTPHYHOTO KOMA CITKH
weight; S, — center of image connectivity;
S1 S, — axis of image orientation KOIyBaHHS.

€JIEMCHTapHa KOMipKa ciTKkH KOoAyYBAaHHA — CJIC-

HTapHa OJMHUIIA CEPEAOBHIIA KOAYBAHHSL.

Brenemo Taki mo3HadeHHS TS BY3TiB i-1 KOMipKA: A(p;, ©:), BAPi @i +1), Cpi+ 1 ®i+1), DAPi+1, @)
Poamipu i-i komipku 4;8,C;D; B 3aralIbHOMY BHIIQIKy BH3HAYAIOTHCS 3HAUCHHAME Ap Ta A (puc. 2).

IlapaMeTpu KOAYBaHHSI — OCHOBHI IapaMeTPH MPOIECY OMMCYBAHHSA 300pakKeHHS 3 HE3aKOHOMIp-
HAM KOHTYPOM, SIKiICHE UM KUTbKICHE 3HAYCHHS SKUX OE3ITOCEPEIHbO BIUIMBAE Ha IMepedir KOHTYPHOTO
KOZIyBaHHS:

HANpPSIM KOAYBAaHHS — TIOJIIPHO JOJATHHA (TOOTO MPOTH TOJUHHUKOBOI CTPIIIKN);

NMOYATKOBA TOYKA KOAYBAHHS — TOYKA ITEPETHHY OC1 OpieHTAaIlii 300pakKeHHs Ta KPHBOi KOHTYpY 300pa-
ykeHns 7,
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B(b; 9:.1)

Dfp.r ¢)

J{Ki ]

\

Puc. 2. EnemenrapHuii HarpsiMOK IUITHKHA KOHTYpPY 300pa-
eHHs: A;B;C;D; — eneMeHTapHa i-Ta KOMipKa ci-
TKU KonyBaHHS; K, K, — TOYKM IepeTUHY KOH-
TYpy 1 eJeMEeHTapHOI KOMIPKH CITKH KOJyBaHHS;

4 €| — enemenTapHuil HANPAMOK 1-i enemenTa-

PHOI AUISHKA KOH-
TypYy 300pakeHHS

Cj(pj+1’ (pj+1 )

Puc. 3. CepenoBuiie Ta OCHOBHI ITapaMeTpH KO-

Puc. 3. Cpena 1 0CHOBHbIE MapaMeTpbl KOAPOBa-

Fig. 3. Environment and key parameters of cod-

Puc. 2. SnemeHTapHoe HanpasieHne yHacTtka KOHTypa

n3obpaxenus: A;B,CiD; — anemeHTapHas i-a
AYenka ceTkun kognpoBaHus; K, Ko — To4ku nepe-
CceyeHUst KOHTypa 1 ArieMeHTapHOW AYEeNKN CeTkn
koauposaHus;, AC, — anemeHTapHoe Hanpasne-

HWe 1-ro aNeMeHTapHOro yyacTka KOHTypa M30-
OpaxeHusi

Fig. 2. Elementary direction of image contour part:

ABiCiD; — elementary i-th cell of coding grid;
K1, K2 — points of crossing of contour and ele-

mentary cell of coding grid; AC, — elementary

direction of 1-st elementary image contour part

eJleMeHTapHa JiISIHKA KOHTYPY 300pajkeHHsI — Ya-
CTMHA KPHBOI HE3aKOHOMIPHOTO KOHTYpPY, OOMEkKeHa
€IIEMEHTaPHOI0 KOMIPKOIO CITKH KomyBaHHs. [Ipu mocra-
THBO OOpaHii TOYHOCTI €IeMEHTapHa TUITHKA KOHTYPY
TIEPETHHAE €JIEMECHTAPHY KOMIPKY CITKH KOJIYBaHHS B
nBox Toukax Kjta K>;
eJieMeHTAPHUIT HANMPAMOK KOHTYPY 300paskeH-
Hfl — TIPOCTOPOBHN HAMPSMOK OIHOTO 3 BEKTOPIB,
MOYATKOBA Ta KiHIIEBA TOYKH SKOTO € By3JIaMHU eJieMe-
HTApHOI KOMIPKH CITKM KOAYBAaHHS Ta SIKHUHA € MaKCH-

MaJIbHO HAOIMKEHUH JI0 HATIPSIMKY BEKTOpa m
Tak, mHampukiaam, B eJIEMEHTApHIA KOMIipI

ABCD, nionaniii Ha puc. 2, TIEPITUM eJIEMEHTapHUM

HAMpPSIMKOM KOHTYpY 300pakeHHS € HampsIMOK BeK-

topa AC,, OCKITbKH BiH € HaWOMIKYNM 10 Ha-

npamMky Bekropa KKy (9x0 —9p > 0 — x>
ToOTO T. K, Onmmxde mo By3na Cj, HXK 110 By3na Bi;
aHajoriuyHo 1y T. K 1mo Onmkya 10 By3na 4;).

B xomyBanHi 300pa)keHHS 3 HE3aKOHOMIPHHM KOH-
TYpOM MOJJIMBI BiCIM €JICMEHTapHUX HAIPSMKIB KO-
JTyBaHHS, 300paXKeHUX Ha pHUC. 3.

[Mo3zHaunMo ereMeHTapHI HANPSMKH KOJYBaHHS SIK V-
O VL VAV, Vv v v Ta BE3HAUMMO BioBiaHI M
3radenns koxay —0, 1, 2, 3, 0, —1, -2, —3, 110 TIPUCBOIO-
FOTHCS €JIEMEHTAPHIHM MIISTHIT KOHTYPY B 3aJICKHOCTI BiJT

Opi€HTaIii BEKTOPiB KOMipok (Tabd. 1).

Tomi, 3rigHO 3 puc. 3 Ta Tabn. 1, emeMeHTapHa TiITHKA

KOHTYPY 300pa’keHHs, TIOKa3aHa Ha pHC. 2, 3 eJIeMeHTap-
HUM HanpsamMkom KoHtypy A C; orpumae Koa «3»; HacTy-

IMTHA — KO «2».

Tabmums 1

ITo3nayenHs i napaMeTpu HANPSIMKIB KOHTYPY 300paKeHHsI
0O6o3Ha4YeHuUs1 1 NnapaMeTpbl HanpaBreHW KOHTYpa U3o6paxeHusi

Designations and parameters of image contour directions

BaHHs: S| S, — Bich OpieHTaLii;

T — no4vaTkoBa TOYKa KOJyBaHHS;
Ap, AQ — KPOKH CITKH KOJyBaHHS;

A;B;C;D; — i-ta enemMeHTapHa KOMip-

Ka CITKH KOJyBaHHS; v, V! — nosnavenus

OKPEMHUX €IeMCHTAPHHUX HANPAMKIB KOHTY-

py 300paxkeHHs

HUs: Sy Sp— oCb opueHTaumn; T — Hayanb-

Has ToYKa KOAMPOBaHWS; Ap, A — Luarv ceT-
kv kogmpoBanus; AB,CD; — i-a anemeHTap-

Hasi siyevika CeTKm KOONPOBaHUA; V3, VO — obo-

[To3nadyeHHs Kox 3MiHa KPOKIB CITKU KOJyBaHHS
Ob6o3Ha4eHne Kon M3meHeHue waros ceTkv KoanpoBaHus
Designation Code Change of steps of coding grid

V0 -0 0; —Ap)

v! 1 (+Ag; —Ap)

v 2 (+Ag; 0)

v’ 3 (+Ag; +Ap)

V0 0 (0; +Ap)

v -1 (—Ag; —Ap)

V2 -2 (~Ag; 0)

v -3 (-Ag; +Ap)

3HayeHne OTAEeNbHbIX ANEMEHTAPHbIX Ha-
rpaBrieHuit KOHTypa U306paxeHNst

ing: S1 Sy _ axis of orientation; T — in-
dex point of coding; A p, A ¢ — steps of

Crtiz 3a3HaYUTH, 110 B PO3TJISAL €IEMEHTAPHOT TiJITHKH

KOHTYPY 300pa)KCHHSI BOXKJIMBHM € TIOHSTTS TOYKU HEBH-
3HAYEHOCTi — TOYKHM, IO PO3MAUISE BIAPI3OK eIeMEHTap-

coding grid; AB,CiD; — i-th elementary HOTO TIPOMEHSI YH E€JIEMEHTAPHOI IYTH CiTKH KOJYBaHHS

cell of coding grid; v — designation
of separate elementary image contour K
directions. CTl1

HaBIJI. B pa3i 30iragas Touku K| 3 TOYKOIO HEBH3HAYCHO-

HaWOIMKIAM BY3JIOM KOMIPKH CITKH KOJyBaHHS, IIIO
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CTaHEe KIHIIEM BEKTOpa €JIEMCHTApHOTO HAIpPSAMKY, BBaXAEThC A(p; ¢;) mia K€ A;B;; B{p; ©i1) mus
Ky e B.C;; Clpi+1, 9iv1) 11 Ky € C:D;; D{pi+1, ¢;) 14 Ky € DiA,;.

PosrnsaeMo OCHOBHI MPUHIMIUA MOIU(IKOBAHOTO CIIOCOO0Y KOHTYPHOTO KOAYBAaHHS 300pa)KeHHS 3
HE3aKOHOMIPHUM KOHTYPOM.

Hexait 300pakeHHS 13 3aMKHEHIM HE3aKOHOMIpHUM KOHTYPOM 3a/IaHe y MOJIIPHIN crucTeMi KOOPAMHAT 1
JUTSI TAKOTO 300paKeHHsI TIOTIEPEIHBO TTPOBEACHO OiHAPH3AIIII0 Ta BUIUICHHS KOHTYPY [7], @ TaKOXK BHU3HA-
YeHO OCHOBHI iH(OpMaIiifHi 03HAKH: TOJIOBHI BHYTPIIIHI TOYKHA 300pa)KEHHS Ta BICh OpI€HTAIIli, HATIPSIM
KOAYBaHHS Ta KOOPJUHATH MMOYATKOBOI TOYKH KOTYBAaHHSI.

3araibHUM ~ pe3yNbTaTOM  KOHTYPHOTO  KOIyBaHHS
BBXKAaTUMEMO ITM(POBUI JIAHITFOTOBUI KO, CKJIAICHWN 3HA-
YEeHHSIMH, 10 BiZITOBIJaI0Th BOCEMH €IEMEHTaPHUM HaIlpsSMKaM
KOHTYpy 300pakerHHs (Tabum.). [Ipomec ¢opMyBaHHS pe3yibTy-
F04YOT0 IM(POBOTO KOy € ITepalliitHuM, TOOTO, PyXaroumch i3
33JaHAM KPOKOM JTHUCKPETH3AIIil TI0 eIEMEHTapHIX KOMIipKax Ci-
TKH KOIYBaHHS, JJISI KOYKHOI €IEMEHTApHOI IUITHKA KOHTYpPY
300paykeHHs BU3HAYAETHCS HOTO €JIeMEHTAPHUI HATIPSIMOK.

Ha puc. 4 nokazano npukiaja npoliecy KoayBaHHs 300pa-
JKEHHS 3 HE3aKOHOMIpHMM KOHTYypOM. Pe3ynbpTyroumii kox
JTAHOTO 300pa)keHHsI 3 HE3aKOHOMIPHHM KOHTYpOM Oyze Ma-
TH TaKWA BUTIISI:

Puc. 4. TIpuknaa KofyBaHHS 306paKeHHs 3 He- 1223212123232222212212233221212332212322.

SaKOHOMIPHMM KOHTYPOM HosxnHa xonxy — 40 eneMeHTiB.
Puc. 4. Mpumep koanpoBaHust U3obpaxeHus ¢
He3aKOHOMEpPHbIM KOHTYPOM

Fig. 4. Example of coding of the image with
irregular contour Cpe,qm M3BECTHbIX MEeTOO40B ONnucaHua ,D,ByXMepHOI7I

Moenu n3obpaxeHns MOXHO MPUMBECTU Takue: LenHoe KoaupoBaHue [9]; CUHTaKkcnyeckoe KoavpoBa-
HWe; reoMeTpuyeckoe KOAMPOBaHWE, KOTOpOe OCHOBAHO Ha CTPYKTypupoBaHuu gaHHbix [10]. OgHako
3TV MeToAbl CTPYKTYPHOro NpeacTaBneHus n3obpaxeHunin He MoryT BbiTb MCMONb30BaHbl ANS MHOXECT-
Ba AMHaMMYECKMX OOBEKTOB, TaK Kak Takme MoAenu He ABMAITCS MHBapUaHTHbIMU K HEKOTOPbIM adhmH-
HbIM Npeobpa3oBaHuAM (NOBOPOT, MaclTabupoBaHue, COBUN, CXKaTue) M UX CROXHO Knaccuduumpo-
BaTb. Bo3HukaloT Takke npobrnembl C opueHTauuen m3obpaxeHun n onpepeneHvemM UX OCHOBHbIX
WMH(OPMATUBHbBIX NPU3HAKOB, NMPUMEHEHNEM MPUHLMNOB CTPYKTYPHOrO KOAMPOBAHUS K M30OpaxKeHMsIM C
HE3aKOHOMEPHbLIM KOHTYPOM.

B pabote [8] npeanaraetcs moagenupoBaHue NATHOOOpPa3HbIX M306paXKeHUIN, OCHOBAHHOE Ha KOH-
TYPHOM KOAMpOBaHWMM. 34ecb [AoKa3aHa ero NepcrneKkTMBHOCTb M AeTanbHO PaccMOTpeH crnocob ero
peanu3aumn. OcHoBy AaHHoro cnocoba cocTtaBnsieT nNpeacTaBneHne u onncaHne n3obpaxeHnsi ¢ Hesa-
KOHOMEpPHbIM KOHTYPOM He B TpaguULMOHHON AeKapTOBOW, a B MONSPHOW CUCTEME KOOpAMHaT, YTo Aena-
€T AaHHYI0 Moernb OonucaHusa M3obpaxeHus HarnsaHom M MHBapUaHTHOM K adpduHHBIM npeobpasosa-
HUSIM.

B paHHol paboTe npegnaraetcsa HOBbIM NOAXOL K KOAMPOBAHMIO HanpaBeHU BEKTOPOB B NpoLiecce
obxoaa KoHTypa n3obpaxkeHuit, KoTopble B 0OLLeM crnyyae npeacTaBneHbl HE3aKOHOMEPHbLIM KOHTYPOM.

MocTtaHoBKa 3apaumn

MoaudunumpoBaHHbIii CNOC00 KOHTYPHOro KoanpoeBaHus

Beegem o603HayYeHMs AN OCHOBHbIX MOHATUIA NPEANOXeHHOro crnocoba KOHTYPHOro KOANPOBaHUS B
NONsPHON cucTemMe KoopauHar.

N3o06paxeHne Cc He3aKOHOMEPHbIM KOHTYPOM — u3obpaxeHue, opmMa KOTOPOro OnucbiBaeTcs
MHOXECTBOM ero npefernbHbIX TOYEK, HECBA3aHHbIX Mexay cobor onpeaeneHHon dyHKUMOHanbHoM 3a-
BucumMmocTbto [11].

MHdbopmaTUBHBbIE NPU3HAKK N300paXKeHUss C HE3aKOHOMEPHbLIM KOHTYpOM (puc. 1):

LleHTp Beca u3obpaxeHusi — BHYTPEHHSIS TO4Ka M3obpaxeHuss S;, KOOpAMHaTbl KOTOPOW onpeae-
NATCA NO KPUTEPUIO LIEHTpUpoBaHHOCTH [12];

LleHTP CBA3HOCTU M3006paxeHUs — BHYTPEHHSSI TOYKa M300paxeHus: Sy, KOOpAMHaTBlI KOTOPOW On-
peaensTcs nyTemM ypaBHOBELUMBAHNA CYMM CBA3HOCTY OTAEMbHbIX 3r1ieMeHTOB n3obpaxeHusd [13, 14];

rmaBHble BHYTPEHHUE TOYKU M300paXKeHUs — LIEHTP BECA U LIEHTP CBSI3HOCTU U300paKeHs;

OCb OpueHTauumn n3obpaxeHunss — npsmas S;S,, KOTopasi NPOXOAUT OT LieHTpa Beca M30bpaxeHuns
K LLeHTPY CBA3HOCTU M300paxeHus.
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Cpepa KoaMpoBaHUA — MonsipHast cUCTEMA KOOPAMHAT, B KOTOPOW pa3MeLLaeTcs n3obpaxkeHune ¢ Hesa-
KOHOMEPHbIM KOHTYPOM U COrfIacHO 3rieMeHTaM, KOTOPOW MPOBOAST €ro onucaHue U Knaccudpukaumto. Pac-
CMaTpMBaIOT TakMe OCHOBHbIE NEMEHTbI CPebl KOOAMPOBaHUS N300PaXKEHUsI C HE3aKOHOMEPHbBIM KOHTYPOM:

ceTKa KOQUPOBaHUsA — ceTka MOMSAPHON CUCTEMBI KOOpAUHaT, obpa3oBaHHas ee fydaMu U KOHLEH-
TPUYECKMMU OKPY>KHOCTSIMMU;

Ny4 CeTKM KoOAMPOBaHUS — YacTb MONSIPHOM OCU CETKM KOAMPOBAHMWS: NOMynpsMasi ¢ HadvarbHOn
TouKow B nontoce O;

KOHLIEHTPUYECKasA OKPY>KHOCTb — 3fIeMEHTapHasi OKPY)XXHOCTb CETKM KOAMPOBAHUS C LIEHTPOM B MO-
ntoce O U pagnycom-BEKTOPOM p;

LIar paccTosiHUA Ap — pPacCTosHNE MEXAY COCEAHNMMN KOHLIEHTPUYECKMMMN OKPYXXHOCTAMM;

war yrna A¢ — yron mMmexzay AByMsi COCEAHUMM Ny4aMu CETKU KOAUPOBaHWS;

y3en CeTKU KOOUPOBaHUS — TOYKa ceyeHus nyya (MoNsSpHOM OCK) U KOHLIEHTPUYECKON OKPY)XHOCTM
CETKM KOAMPOBaHMSI.

3neMeHTapHas sivelika CeTKM KOAUPOBaHUA — 3rieMeHTapHasn eavH1La cpeabl KoaMPOBaHUS.

BeBegem Takve obo3HadeHUss ANg y3noB i-n a4enku: A{p, ¢), B{p, ®i1), C{pi+1, ®ir1), Dipi1, ¢;)- Pas-
Mepbl i- auenkn AB,CD; B obLiem cnyvae onpeaensioTcs 3HadeHusaMm Ap u A ¢ (puc. 2).

MapameTpbl KOAMPOBAHUA — OCHOBHLIE NMapamMeTpbl NpoLecca onucaHus N3obpaxxeHns ¢ Hesako-
HOMEPHbLIM KOHTYPOM, Ka4eCTBEHHOE WM KONIMYECTBEHHOE 3HAYEHNE KOTOPbIX HEMOCPEACTBEHHO BUs-
€T Ha Xo[, KOHTYPHOro KOAMPOBaHUS:

HanpaBrieHNe KOgUPOBaHUA — MONSIPHO NONOXUTENBHOE (T. €. NPOTUB YaCOBOW CTPESIKM);

HavyanbHasA TOYKa KOAUPOBaHUA — TOYKA CEYEHMSI OCM OPUEHTaLUN M300paXKeHUs U KPUBOW KOH-
Typa nsobpaxeHus T,

3rieMeHTapHbIN Y4aCTOK KOHTypa U3obpaXeHUs — 4YacTb KPYBOWM HE3AKOHOMEPHOTO KOHTYpa, OrpaHu-
YeHHas aneMeHTapHON SYENKON CeTKM koampoBaHust. [pu npaBUnbHO NogoGpaHHON TOYHOCTU aneMeHTap-
HbI y4aCTOK KOHTYpa NepecekaeT arfieMeHTapHYH0 SYEliKy CETKM KOAMPOBaHUsA B ABYX Toukax Ky n K.

3anemMeHTapHOe HanpaBrieHMe KOHTypa u3obpaeHuss — NpoCTPaHCTBEHHOE HanpaBrieHne OfHO-
ro 13 BEKTOPOB, Ha4aribHas 1 KOHeYHas TOYKN KOTOPOro SBMSOTCS Y3raMu afieMeHTapHON S4YEKN CETKN

KOOMPOBaHMUS 1 KOTOPbIN SBASETCS MakcUManbHO NpubnmkeHHbIM K HanpasneHuio Bektopa KK, .
Tak, Hanpumep, B anemeHTapHon ayerike ABCD, npeacTaBneHHON Ha puc. 2, nepBbiM anemMeHTap-
HbIM HanpasfeHneM KOHTypa n3obpaxeHus sBnseTca HanpasneHue Bektopa AC,, MOCKOMbKY OHO

6rvxaiiwee k Hanpasneuio Bektopa KK, (ko —@g1 > o1 —Pko » T. €. T. K, pacrionoxena 6nvxe K

yany Cj, 4em K y3ny By; aHanornyHo ans 1. Ky kotopas 6nvxe K yany Aq).

Mpn koonpoBaHUN N300pPaAXKEHNA C HE3AKOHOMEPHBLIM KOHTYPOM BO3MOXHbl BOCEMb 3fIEMEHTAPHbIX
HanpaBneHn KoOUPOBaHUSA, N300paXKeHHbIX Ha puc. 3.

O603HaYMM arieMeHTapHble HanpaeneHus koampoBaHust kak v>o, v', v4 v3, V% v, v v u onpege-
nuM COOTBETCTBYIOLLEE UM 3HadveHue koga — 0, 1, 2, 3, 0, -1, =2, —3, KOTOpble NpMcBaMBalOTCH ane-
MEHTapHOMY y4acTKy KOHTYpa B 3aBUCMMOCTM OT OpUEHTaLMN BEKTOPOB siueek (Tabn. 1).

Torga, cornacHo puc. 3 n Tabn. 1, anemMeHTapHbIA Yy4acTOK KOHTypa n306paKeHus, NpeacTaBNeHHbIN

Ha pyC. 2, C arieMeHTapHbIM HanpaeneHnem KoHTypa A,C, nonyuuT KoA «3»; Crieayrowmii — Kof, «2».

Heobxoanmo OoTMETUTb, YTO MpU PacCMOTPEHUM SMEMEHTAPHOrO yvacTka KOHTypa M300paxeHus
BaXXHbIM SIBMISIETCS MOHATUE TOYKU HeonpeAerieHHOCTM — TOYKM, KOTopas pasgensieT OTpes3ok are-
MEHTApPHOro Iyya Wnn aNeMeHTapHON Oyrn CeTkn KoampoBaHusa nononam. MNpu coBnageHun Toukm K c
TOYKOW HeonpeaeneHHOCTU BNuKanwmnm y3nom sSYerkn CETKU KOOUPOBaHUS, KOTOPbIA CTAHET KOHLIOM
BEKTOpa 3rieMeHTapHOro HanpasneHus, cumtaetca A(p, o) npu Ky € AB;; B{p;, ¢i1) Npn K; € B.C;, Cpis1,
®i+1) Npn Ky € CD; Dfpis1, ¢;) Npn Ky € DA,

PaccmMoTpMmM OCHOBHble NPUHLMMNBI MOAMGULMPOBAHHOIO CNocoba KOHTYPHOrO KOOUPOBaHUS U30-
OpaXkeHUsi ¢ He3aKOHOMEPHbIM KOHTYPOM.

MycTb n3obpaxeHne ¢ 3aMKHYTbIM HE3aKOHOMEPHbLIM KOHTYPOM 3a4aHO B MOSISIPHON cUcTeMe Koop-
AVHaT 1 Ons Takoro M3obpaxkeHus npenBapuTenbHO NpoBedeHa GUHapu3auusl U BblAENeHNe KOHTypa
[7], a Takke onpeaeneHbl OCHOBHbIE MHPOPMALIMOHHBLIE NMPU3HAaKU: FMaBHble BHYTPEHHME TO4KM M3obpa-
)KEHUSI N OCb OPUEHTaLUN, HanpaBreHne KOAMPOBaHUSA Y KOOPAMHATLI HaYanbHOM TOYKU KOAUPOBaHUS.

O6LWMM pe3ynbTaToM KOHTYPHOrO KOAMPOBaHMS Oyaem cumTaTthb LIMPOBON LIENHOM KOA, COCTaBMNEHHbIN
3HAYEHMAMMN, KOTOPbIE OTBEYAKOT BOCbMM 3NIEMEHTAPHLIM HanpaBneHsM KOHTYpa n3obpaxeHus (Tabn. 1).
Mpouecc hopmMMpoBaHUsi pe3ynbTUpYoLLEro LMdpoBOro Koga ABMNSETCA UTEpPaUMOHHbIM, T. €., ABUrasicb C
3aaHHbIM LLAroM OMCKPeTM3aumm no sneMeHTapHbIM siYelikam CETKM KOOMPOBaHWUS, Of1s1 KaXaoro afieMeH-
TAPHOIo y4acTKa KOHTypa M30BpaXKeHUs1 onpeaensieTca ero afieMeHTapHOe HanpaBeHue.

Ha puc. 4 nokasaH npumep npoLecca KognpoBaHUSA N300paXKeHUs C HE3aKOHOMEPHBIM KOHTYPOM.
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Pe3ynbTupyrowmii Kog AaHHOro n3obpaxeHnsi ¢ He3akOHOMEPHbLIM KOHTYPOM OyAeT UMeTb CriefytoLuin
BuAa: 1223212123232222212212233221212332212322. AnvHa koga — 40 saneMeHToB.

Statement of the problem

There are many different methods of the image description: chain coding [9]; syntactic coding;
geometrical coding which is based on structurization of the data [10]. However these methods of struc-
tural representation of images cannot be used for the set of dynamic objects because such models are
not invariant to some of affine transformations (turn, scaling, shift, compression) and they are difficult
for classifying. There are also problems with orientation of images and determination of their basic in-
formative attributes, application of principles of structural irregular contour coding.

The modeling of spot-like images based on planimetric coding is offered in work [8]. Here its
perspectivity is proved and the method of its realization is considered in details. The basis of this
approach is representation and description of the image with an irregular contour not in traditional
cartesian, but in polar system of coordinates that makes the given model of the description of the
image evident and invariant to affine transformations.

In this paper the new method of image coding according to directions of contour vectors is offered.
The purpose of work is increase of efficiency of process of images coding with an irregular contour
which is defined first of all by the increase of visualization and compactness of the process.

The modified method of contour coding

Let's introduce designations for the basic concepts of the offered method of contour coding in
polar co-ordinates.

The image with an irregular contour — the image, which form is described by the set of its
limiting points, which are not interconnected by certain functional dependence [11].

Informative attributes of the image with irregular contour (fig. 1):

image weight center — an internal point of image S; with coordinates determined by criterion
of centering [12];

image connectivity center — an internal point of image S,with coordinates determined by
balancing of sums of connectivity of separate image elements [13, 14];

main internal points of the image — image weight center and image connectivity center;

image orientation axis — straight line S;S, from the image weight center to image connec-
tivity center.

The environment of coding — polar co-ordinates system where the image with irregular con-
tour is placed and according to elements of which its description and classification is carried out.
Consider such basic elements of the environment of coding of the image with irregular contour:

grid of coding — grid of polar co-ordinates, formed by its beams and concentric circles;

beam of coding grid — part of a polar axis of coding grid: half-line with an index point at the pole O;

concentric circle — elementary circle of coding grid with the center in pole O and a radius-vector p;

step of distance Ap — distance between neighboring concentric circles;

step of angle A¢@ — an angle between two neighboring beams of coding grid;

node of coding grid — point of section of a beam (a polar axis) and concentric circle of
coding grid;

elementary cell of coding grid — elementary unit of coding environment.

Let's introduce such designations for units of i-th cell: A(p;, @), B{P; ®i1); CAPir1, Pi1), DAPir1, P))-
Sizes of i-th cell AB,CD; in general are determined by values of Ap and Ag (fig. 2).

Parameters of coding — basic parameters of process of the description of the image with irregular
contour qualitative or quantitative value of which directly influences the process of contour coding:

direction of coding — polar positive (i. e. counter-clockwise);

index point of coding — a point of section of image axis orientation and a curve of image contour T;

elementary part of image contour — a part of a curve of the irregular contour, limited by
elementary cell of coding. grid At correctly selected accuracy the elementary part of contour
crosses elementary cell of coding grid in two points K, and K.

elementary direction of image contour — a spatial direction of one of the vectors, which ini-
tial and final points of which are nodes of elementary cell of coding grid and which is as much as

possible close to the direction of vector K\Kj .
For example, in the elementary cell ABCD, submitted in fig. 2, the first elementary direction of
image contour is the direction of vector A1C1 , because it is the nearest to the direction of vector

KiKy (Pko —Pg1>Pg1 — Pk, i. . K is located closer to node C4, than to node Bjy; similarly for
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Ki, which is closer to node A;).

At coding the image with irregular contour eight elementary directions of coding, represented
in fig. 3, are possible.

Let's designate elementary directions of coding as v?, v', v% v?, V%, v", v% v and determine
their corresponding values of the code — 0, 1, 2, 3, 0, -1, =2, =3, which are assigned to elemen-
tary part of contour depending on orientation of vectors of cells (Table. 1).

Then, according to fig. 3 and Table. 1, elementary part of image contour, presented in fig. 2,

with elementary direction of a contour m1 will obtain code "3"; the next one — code "2".

0

It is necessary to note, that considering elementary part of image contour there is another rather im-
portant concept — point of uncertainty — point which divides a section of elementary beam or ele-
mentary arch of coding grid in 2 halves. At coincidence of point K; with point of uncertainty the nearest
node of the cell of coding grid which becomes the end of the vector of elementary direction, becomes
Aflp;, @) if Kie AB; B{p, @ir1) if Kie BCj, C{pis1, @in1) if Kie CD; Dilpi, @) if Kie DA,

Let's consider main principles of the modified method of coding of the image with irregular contour.

Let the image with the closed irregular contour be set in polar co-ordinates and for such image
binarization and allocation of contour [7] is carried out preliminary, and the information attributes
are determined: the main image internal points of the image and orientation axis, direction of cod-
ing and coordinates of index point of coding.

The general result of contour coding is the digital chain code composed of values which cor-
respond to eight elementary directions of image contour (Table. 1). Process of formation of result-
ing digital code is iterative, i. e., moving with pre set step of digitization by elementary cells of
coding grid, for each elementary part of image contour its elementary direction is determined.

Figure. 4 gives the example of process of the image coding with irregular contour The re-
sulting code of the given image with irregular contour will have the following form:
1223212123232222212212233221212332212322. Length of the code — 40 elements.

BucHoBknu

B crarTi 3anponoHoBaHO HOBUH MiAXiA A0 KOAYBaHHS 300pakKeHb 3 HE3aKOHOMIPHUM KOHTYPOM, IO
0a3yeTbcsl HA MOJaHHI Ta ONHMCYBAaHHI 300pakeHHsI HE B TPaAMLINHHIN AeKapTOBiil, a B MOISPHIN cucTemi
koopauHat. Llei minxij BiApi3HSAETHCS BiJ BIIOMHUX METOIIB ONMMCYBAaHHS 300pakK€HHs THUM, 11O, MO-
nepie, 00’ €KT po3Mi3HABAHHS IMOIaHO Yepe3 TeOMETPi0 KOHTYPY — HaiiXxapaKTepHilly HOro o3HaKy; Ho-
JIpyre, OTPUMaHUA KOJ € aJeKBaTHUM 1 KOMIIAKTHHM, TOOTO MPOCTUM, HAOYHUM Ta iHBApPiaHTHUM JI0
apiHHUX MEepeTBOPEHb 300pakeHHs (MIOBOPOT, 3CYB, MaclITa0yBaHHsI, YIIIJIbHEHHS ); O-TPETE, OMHUC 30-
OpakeHHs € 3pyYHHUM JUIS anapaTHOi pealizalii, OCKIJIbKY Pe3yJIbTYIOUHI KO CKIIaJaloTh HU(pH 31 3Ha-
KOM, JIsl IPEICTaBICHHS SIKUX BUCTAYA€ JIUIIE TPHOX OiTiB.

OTXe, Ha OCHOBI JJaHOTO OMHUCY MOXKe OyTH moOymoBaHa Kinacupikamis 300pakeHp, sKa B M0AaJb-
IOMY MOX€ BHKOPHCTOBYBATHCA JJIsi CTBOPEHHS 0a3u JaHMX 300pa’keHb 3 HE3aKOHOMIPHUM KOHTY-
poMm.

BbiBOAbI

B cratbe nNpefnoxeH HOBbIA NOAXOA, K KOOAMPOBAHUIO N300PaXKEHUI C HE3AaKOHOMEPHBIM KOHTYPOM, KOTO-
pbIi GasnpyeTcst Ha NPEACTaBNEHUM U ONUCAHNM U300PaXKEHWS! HE B TPAAULIMOHHOM OEKapTOBOW, a B Nonsip-
HOW cucTemMe koopauHat. [JaHHbIN noaxon OTNIMYAETCst OT CYLLECTBYIOLMX METOLAOB ONMCaHUSI 300paXKeHus
TEM, 4TO, BO-NMEPBbIX, OOLEKT pacrno3HaBaHUs NPeACTaBMeH C MOMOLLBI0 FrEOMETPUM KOHTYpa — CaMOro Xa-
PaKTEPHOro ero NpusHaka; Kof SABNSIETCH afekBaTHbIM Y KOMMaKTHBbIM, T. €. NPOCTbIM, HarMsiAHbIM U MHBapW-
a@HTHbIM K admHHbIM Mpeobpa3oBaHnaM M306paXkeHnst (MOBOPOT, caBWr, MacliTabupoBaHue, cxatue); B-
TPETbMX, ONMCaHNe N300paKeHUsT ABNSIETCA YOOOHbLIM AN annapaTHOM peanusauum, NOCKONbKy pesyrnbTyu-
PYHOLLMIA KOA COCTaBMSIIOT LMdppbl CO 3HAKOM, ANs NPEACTaBNEHNs KOTOPLIX XBaTaeT NULLL Tpex GUTOB.

Takum o6pa3om, Ha OCHOBE AaHHOrO ONMcaHMs MOXET ObITb MOCTPOEHa Knaccudukauus nsobpaxe-
HWUIA, KOTOpasl B JanbHENLIEM MOXET UCMOSb30BaTbCs AN co3AaHust 6a3bl AaHHbIX 3006paXkeHui ¢ He-
3aKOHOMEPHbLIM KOHTYPOM.

Conclusion

In the given paper the new approach to coding images with irregular contour based on repre-
sentation and the description of the image not in traditional cartesian, but in polar co-ordinates
has been offered. The given approach differs from existing methods of image description by the
following features: first, the object of recognition is presented using geometry of the contour — its
most characteristic attribute; second, the code is adequate and compact, i. e. simple, visual and
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invariant to affine transformations of the image (turn, shift, scaling, compression); third, the de-
scription of the image is convenient for hardware realization because the resulting code is com-
posed of figures with signs, their presentation requires only three bits.

Thus, proceeding from such description classification of images can be elaborated. The given
classification may be used for creation of database of images with irregular contour.
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