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It is wellknown [1], that the spectral reflection coefficient is one of the most
important and informative features for some classes of objects in remote sensing.

However, the determination of the spectral reflection coefficient in remote sensing
is a difficult problem. This problem may be solved with the moving of etalon
object to analysing area, but implementation of this demand in real work conditions
is impossible. But it’s very interesting to use additional feature in image.

Alternative methods of using this feature are based on the image analysing
and on the determination of probability of belong object to target-class of objects
[2]. But in this solving we must have big database of spectral reflection coefficients.
Now such database is not created.

One more way in solving the task of object determination with using spectral
reflection coefficient is making selflearning identification system. It’s known, that
we always can find objects in analysing area, that are no-target-object, and one
(or more, but no all) object, that is target-object.

On a ground of learning sequence we can construct a solving rule, to verify
this rule on examples and make a real detcrmination. The determining algorithms
that are used in computing modeling are described in [3]. The results of modeling
show that reliability of the determination is 0.83 with the 0.95-trust interval under
level 0.67. These results show that process of recognition is stable, and if the
identification algorithm will be some better, then we’ll have very good posibility
for rough image processing and can mark objects that have target spectral reflection
coefficient.
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Hianorouit mnaxker nporpam «OOGuUHMCIIOBAaJbHHHA CTEPEO3ip» HAJa€ MOXJIMBICTDH
sigrBopioBatH mudposy moaens peasedy (LIMP) HenmepepsHOI OonTHYHOI MOBEpXHi 32
cTepeonapoilo 300paxenb (3HIMKiB NMOBEpXHi), HanaHMX y pacTposii ¢opmi. Binrsopena
IIMP TakoX mNOJAEThCH y BHMSAlL PacTpoBOro 300paXEeHHS — KapTH NOAOBXHIiX
NapasakCiB BiIMOBIAHAX TOYOK 3HiMKiB. [lapasakc ONHOSHAYHO MNOB’Y33HMA 3 KOOP-
AWHATOK BHCOTH (HAJBHOCTI) TOMKH NOBEPXHi.

Maxker nporpam Hanmcano Ha Typ6o-Ci nns TTEOM tumy IBM PC/AT 286(386)
i3 cniBnpouecopoM 287(387) Ta rpadiuaum amantepoM VGA (EGA) i BHKOPHCTOBYETBCS
B onepauiiiromy cepemnosnmi MS DOS.

VY naxeTi peanioBaHO CHMMETPH3OBAHWH AJINOPHTM OOYMCIIOBAIBHONO GiHOKYISPHOro
crepeosopy [1], mo miarsopioc LIMP 3acobamm nMHAMIYHONO mnporpaMyBaHHsS 32
curaanamMu 6asucHOro ckaHyBaHHs 3HIMKiB crepeonapu. LIMP Binrsoproerscs y Burasi
Myyka TEOMETPHYHO HE3aJIeXHHX TIUIacKHX O0asucHEx mpodinis, NPHUBENCHAX 10
MIOIMHK 3HiMKiB. 3a G6a3HCHOI TIEOMETPICI0 CKAHYBAaHHS TOYKH OJHOro mnpodiao
noBepxHi i BiAnoBiaHi TOYkM OGA3MCHMX PpSAKIB CKAHYBAHHS 3HIMKIB CTepeonapu
MAlOTh ONHAKOBY NoOmepeyHy KoopaumHaty y. [loB3anoBxHi kxoopauHatH x; i x,
BiAMOBIAHMX TOYOK 3HIMKiB BH3HAYAKOTh MNOB3JOBXHIH MNApaJakC p = Xx; - X; TOUKH
nosepxui y npodini. Koxuuit npodib BH3HAYAETHCS SK OUISX HA IIackoMmy roagi
BapiaHTiB mpodimo, WO MAKCHMI3y€ AAWTHBHHH KDHTEDi CXOXOCTi CHrHa.IB, Y
SKOMY BPaxOBYIOTbCS HOMYCTHMi HEPiBHOMipHI pO30iXHOCTI MiX CHrHalaMs y
BIAMOBIAHMX TOYKAX 3HIMKIiB i MOXJIHMBICTH K OiHOKYJISPHOrO, TaK i MOHOKYJ/ISIPHOTO
CTIOCTEPEXEHHS TOUYOK mpodiIio.

Y nakeri OpraHi3oBaHO JBOPIBHEBHMM Jianor, A€ HAa NEpWIOMY piBHi - (roOJIOBHE
MEHIO) 3AifiCHIOEThC BHOIp onepauii o6po6kn, a Ha ApyroMmy piBHI (MEHIO mapaMeTpis)

BBOOSTBCS YHCJIOBI MapaMmeT- _
pu 0OpoOKkH. Omepamii roso- [ooms xems oncpaut 3wict_onepauii

: : .
BHOTO MeHIO (quB. TaGmmmio) |HelP Minxaska
MOXHA YMOBHO TOAiMMTH Ha |Read - | Beenenns ainis 306pamens crepeonapu
TPH TpYNH: 1 BiATBOPECHHS Stereopair Bisyanizauis 300paxkeHs cTepeonapu
npodinio abo =Bciei LIMP; DTM BixTeopeHHs BKazaHoro npodino peinidy
2) Bisyanmisauis crepeonapH |Auto DTM Bigrsopeuus LIMP i ¢gopmysanns c¢awna LIMP
i siaTBopenoi LIMP; 3) X-profile Bisyanisauis no3nosxHeoro mpodimo i
aHaNi3 OTPHMAHHX pE3yJb- CHIHANIB BIATIOBIHMX PSUIKIB CKAHYBAHHS
taris. [1pu Bisyanisauii cre- |Y-profile - Bisyanisauis nonepeusero neperuxy LIMP
peonapa 1« LIMP BuBonsTbca |Par-to-Z coord  |Bisyanisauis LIMP
Ha expad IIEOM y dopmi |p; ; TMpuBeeHHS NpPABOrO 3HiMKa A0 NiBOIO NO
HaniBTOHOBHX 300paXeHb. ey LIMP Ta BuBEAEHHS PI3HMUEBOIO 306paXceHHS
Ilpn susenenni IIMP 3ma- LQuit Buxin

YEeHHS MNapajakCiB KOAYIOTh-
cs piBHsMH sckpaBocti. Koxumit npodine IIMP i sinnosiani CHrHasm 3HIMKIB MOXYTb
6ytn Takox momaHi y rpadiunii ¢opmi.

Ha suBeneHOMy 300paxeHHi 3HIMKiB crepeonapu Oyap-ska mapa Ga3WCHHX DSAKiB
CKaHyBaHHS Moxe OyTn BHOpaHa 3a JOMOMOIOK Kypcopa, i Ha expani I[TEOM
dopMyloTecs  rpadiku CcurHanis JiBoro Ta mnpasoro 3HiMkis. Taka x MOXJIMBICTh
HANACTbCS TpH BuBEAeHHI 300paxenns L[MP (xapru napanakcis), ae Ao rpadikis
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. CMrHaNiB 3HIMKIB NOAAETHCH rpadik
m‘ e Tine left npodimo. 3a ZOMOMOTOI0 IORATKO-
s B R TR A : BOrO KypCopa, SKMH NPOCYBA€ThCS
oo 1 i 3 et} ook y300BX rpadikiB cHreEanis, BuOH-
”{ \f/ % P s sl 1 palOThCS Ta 3’€AHYIOTHCS BiATOBiAHI
S 'j Wi - ToukH o0ox 3HiMkiB. Ha pucymky
} = , b ity nokasasa xomis expamy ITEOM vy

: i ' 2 - uboMy pexumi. KpuBa mnpodimo

oy ([ ' TEEIRS HABEJCHA y CHCTEMi KOODIAMHAT:
:} | ' i 5] l , : NMOB3J0OBXHS KOOPAMHATA JiBOrO
A5 B i i l Kol P 3HIMKY J;i i noB3moBxHiN mnapa-
wf | ! I ] |~ \_\j T naxc p. Ha wi rpat.inxu HaKJIa[IcHa
o = w1 e e cirka nmi”i# 3 ¢ikcoBaHOO BiO-

CTaHHIO TO KOOpAMHATI X;, fKa
3B’si3ye Bianosigui Touku obox 3HiMkiB. [Ipodini penvedy MoxyTs Gyaysatwcs sk
y NO3J0OBXHBOMY, TakK i y mnonepeyHomy mneperuHi L[MP.

Binbm HaouHy ysBy npo BinTBOpeHW# penabed nae Kxapra piBHIB (ropu3oHTaNnekH),
HaknaneHa Ha LIMP, aGo s3mimkm crepeomapu, i nceBnooS’cMHe (TpuBHMIipHE)
isoMeTpuune 300paxeHHs BiATBOpeHOI moBepxHi. I3omerpis Oyayercs sk KapkKacHe
300paxeHHS TOBEPXHi, HA KOTPY HaKJaZEHO PiBHOMIpDHY NpPIMOKYTHY CiTKy, mO
AOMOBHIOETHCH, 32 6aXaHHsSM, po3dapOyBaHHSM EJIEMEHTIB CITKH 3TiHO 3i 3HAYECHHSIMH
curHanis 3o0paxeHp crepeonapu abo HaniBTOHOBOro 300paxenHs LIMP. _

Onepanis BiATBOPEHHS OKpeMOro npodiNio NO3BOASE B PEXHMI mianory nobupartu
napametpun Biarsopenus IIMP. V wuiit onepauii nepenfauena Bisyanisamis npoMixHmX
pe3ysbTaTie pobOTH aNTOPUTMY (BMBENEHHS MOTOYKOBHX 3HAYEHb KPHTEPIKD CXOXOCTi
CHTHaJIB Ans BCIX nosuuUil rpada BapianTiB mnpodimo y Burnsgi 306paxeHHS).
Onepauis sinTBoperns LIMP sBupaxosye npodini nns 33a3HAYEHOI NOCAIIOBHOCTI
CyMiXHMX PpsAkiB crepeonapu i c¢opmye pesynbryioumit ¢aitn LIMP. Ilpu upomy .
BHKODHCTOBYIOTBCS Ti mnapameTpu, mo OyJM BH3HAueHi OCTAHHIMH B Tpoueci
BIATBOPDEHHS OKpeMHX mnpodiis. : :

HOns ananisy pesynvratie BinTsopenHs LIMP npasuit 3HiMOK cTepeomapum MoXe
TpaHcOpMyBaTHCS [0 JIBOrO 3riJHO 3 OTPUMAHOK KAapTOK NapajaKCis, MPHYOMY
BH3HAYAEThCS a6COMIOTHA DI3HMIS MiX MPaBHM 3HIMKOM, NPUBEACHUM IO JIBOIO, Ta
CaMMM JIBMM 3HIMKOM. VY Wil omepauii nepenfaueHa MOXAHBICTH Bi3yasbHOIO
nepernisay rpadikiB CHrHajliB JUIs BIANOBIAHWX pPSAAKiB JiBOTO Ta MpPABOTO 3HIMKIB i
pi3HMIEBOro 300paxeHHs Ta moOymoBa JiHii, MO 3B’S3yIOTh BiANMOBiAHIi TOUYKHM Ha
rpacikax .uiaqm Ta MNpPaBoOro 3HiIMKiB. ;

Y navomy BapiaHTi nakeTa MakCHMaJbHMH pO3Mip LMEPPOBHMX 3HIMKIB CcTepeomnapu
popiBHoe 256 x 256 enementiB pacTpy. BinTsopenns npodimo ipe 3i wBHAKicTIO
25-30 mMkc Ha omHy BepmmHy rpada BapiauTie npodimo ans npouecopa 386/387
3 TakToBOKO uacrorow 25 wmIw.

Excnepumentn mno siarsopennio LIMP, mnposemeni 3a aomoMorowo Nakery 3
PCabHUMH CTEPEOTIAPAMH, OACPXAHHMH B yMOBAaX GIMXHBOTO i HAJIbHBONO CTEPEO3OPY,
AANA MO3HTHBHI PE3y/NbTAaTH, WO NO3BOJSE CMOAIBATHCS HA NEPCNEKTHBHICTH BHOPaHOrO
MiAX0Ny SK OCHOBM Aas nobGynosu iHdOpMauiiHMX Texwosorii y crepeodoTorpamerpii,

poboToTexHiui TOmO
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Neural networks of a visual analyzer are at present the unique device, as far
as we know, capable of complex visual pattern recognition. This fact testifies to
the plausibility of the assumption that neuron-like networks apparatus represents
the most adequate mechanism for solution of the visual recognition problem. This
assumption, in its turn, serves as the basis for construction of algorithms for
visual data processing in the form of organization of intcraction between different
parts of a structured neuron-like network.

The performance of intcllectual functions by the brain of a man and higher
animals is based on a structure-functional organization of neural networks in the
form of a system of neural assecmblies. According to the hypothesis of Hebb a
neural assembly is a group of nerve cells integrated into an assembly by numerous
mutual excitatory high-conductive connections. Enhancement of weights of assembly-
generating connections is the essence of the process of learning which occurs in
the assembly network.

For considerable increasing of assembly network information capacity Amosov
& Kussul suggestcd to complement the assembly network by a central extra-network
activity regulator, i.e., a system of rcinforcement-inhibition (SRI). The summary
activity of the nctwork is transformed by SRI into inhibitory action which is
transfered simultaneously to all neurons of the nctwork.

The problem of textural segmentation is formulaicd in the following manner. An
image containing several texture domains is given; in each of them there is a comparatively
small quantity " of pixels with respect to which it is known which domain thcy belong
to, i.e. a learning sample. The problem is to define the belonging of all pixels.

The algorithm of texture segmentation of the image consists in the following. At
the image points corresponding to the learning sample of each texture the texture
features are extracted with the help of a fixed set of mechanisms. When passing
from one point of the learning sample to another thc values of texture features can
considerably change. As a result of a sequential study of all points of the learning
sample all neuron-like elements of the given texture which represcnt the values of
the texture features in the assembly network will enter into the assembly.

After the neuron-like network learning by all learning samples there are formed
as many assemblies as there are types of textures in the image.

To solve the problem of complete tcxture segmentation of the image the whole
raster is sequentially scanned by the texture window. At each point the values
of texture features are read out of the image, they are used to apply excitatory
influence to the inputs of the corresponding neuron-like elements of the network.
Then the control of distribution of activity over the network is transfered to the
SRI. Activation of one or another assembly of the network is interpreted by
classifying the considered point of the image as the corresponding texture. The
problem is solved after all pixels of the raster should be marked.

At each time period ¢ of computer time the output potential of the ncuron-like
element in the model can have two values: 0 or 1. We appropriate numbers i
i=1,2,3, ..., N to all neuron-like elements; N is the quantity of neuron-like
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elements in the network. Denote the output potential of the i-th neuron-like
clement at the t-th time period of the computer time by P,{.

Weights of conneéctions in the model can also have only two values: 0 or 1.
‘A structure of the model connections after the k-th cycle of learning is determined

by distribution of unities in matrix of the excitatory connections [R Z]
The network activity at moment ¢ + | is computed by the program from values
of output potentials of the network at moment ¢ In the process of counting of

the network the sum of unities in the j-th counter

N )
Ef*'«Y @l&Rry, i,j=1,2,3,.., N, j
i=1
The task of the SRI in the assembly network is to maintain the summary activity
of the network at a definite, approximately constant level. The summary actlvny of
the network is estimated by the quantity of unities in vector P, j =1, 2, 3,
The algorithm of SRI operation consists in the following: at each ume penod t an
admissible threshold of the input excitation of the neuron-like elements of the network
is computed, i. e. ' The program determines the network activity at the moment
t + 1 by the formula -

t+1 l(Et+l-—Lt), Q)
where I(x) is a unit step funcnon.
e 1. forx>0,
0, forxsO.

The threshold lvalue L' is chosen such that there should be satisfied the

relation
N

Y I(Ef*!' -L')<a, @
i=1 '
where A is the SRI parameter upon which there depends to a cons:derable degree
a size of the assemblies in the network.

The service ability of the model was tested on natural textures.

Experiments with the program have shown that the network appeared to be
capable of correct separation of resembling natural textures.
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ABTOHOMHI poGoTH /s CBOrO (DYHKUIOHYBAHHS B AMHAMIYHOMY i HenepembaueHo
MIiHJMBOMY CepefoBHMuli mnoTpeOyloTb TEPMIHOBOTO OAEPXAHHS AAJbHOMETPHYHOI
indopMmauii Mpo NPOCTOPOBE NOJOXKEHHS i OPICHTAWiI0 O0’EKTIB 30BHILIHBLOIO cepe-
posuma. [lanpHoMeTpuuHa indopmauis HeoOxiaHa i npu pobotusauii npouecy 360pkn
NMDOMHCIOBHX [ETANEH, TOMY WO B UbOMY BHMAAKY MOXHA 3HM3HTH BHMMOTH [0
opraHizauii poGouoro cepenoBuia PoGOTOTEXHIYHOIO KOMILIEKCY [0 PpiBHS, SKHH
MOXHA peani3yBaTH HA MNPAKTHILI.
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B IncruryTi xibepHeruku imeni B.M. Cnymxosa AH Ykpainum pospo6aeno xoMruiekc
HaTyPHO-iMIiTallifHOTO MONC/IIOBAHHS ABTOHOMHHX pobOTiB THIIY «OKO—DpYKa», B SKOMY
VIS peani3auii mpouecy 30pOBOr0 CIPHHHSTTS poboTa BHKODHCTOBYETCS TEAEBi3iiHa
crepeocucremMa. CrepeocHcTemMa 3a JONOMOIOK CHCTEMH TEXHIYHOIO 3opy 306epirac Ta
nepenae B IIEOM crepeonapm 6GaraTorpanauiiiHMx TeneBiiliHHX 306paxenn. Cucrema
CTEPEOCTIPHAHATTS XApaKTEPH3YETCSd HAHOGLIBID NPHPOTHOK MOXJIMBICTIO CYMILICHHY
panioMeTpuyHOI i JanmbHOMETpHYHOI iHdopMauii. Po3pobneHi maremaTHusi i NpOrpamHi
33CO0M TMiATPHMKH CHCTEMH CTEPEOCTIDHIHSTTS OPICHTOBAHI HA 3a6e3NEYCHHS He-
OOXiHOI TOYHOCTI CHpHHAHSTTS npocTopoBHx cueH. B crepeocmcremi  nmpocroposi
KOODAHHATH C€JICMCHTIB 30BHIIUHBOIO CBiTY pobOTa BHSHAYAOTHCH B pe3yabTari
3iCTaB/JIeCHHS iX ONHOIMEHHMX TOYOK Ha 300paxXeHHSX crepeonapu. AJITOPHTMH
3iCTAaBJIECHHS CTEpeo300paxeHb 3HAYHOIO MIPOK0 CNpPOMYIOThCS TNPH BHKOPHCTAHHI
6asoBux 300paXeHb, B SKHX KOXEH pPSIOK LH(PPOBOro 300paxenHs BinnoBinac giwii
NEPeTHHY IUIOMMHA 300DaXCHHS BillEONpUIAMAYA 3 BIANOBIAHOK 6a30BOK MIOMH-
HOIO — [IUIOIHHOK, MO TpPOXOAMTE YEpe3 ONTHYHI UEHTPH TpOeKUii 306paxecHb
crepeocucremu. [Ipu 6azoBoMy npencraBieHHi cTepeo3o0paxeHb ONHOIMEHHI TOYKH,
mo BigoOpaXxaioTh OAMH i TOH X€ EeNeMEHT NpoOCTOPY 30BHIMIHBONO CBiTY pobora,
3HAXOMATECS B OOHHMX I THX Xe psakax crepeonapu uudposBux 3o6paxens. Taki
CTepeo300paxeHHs BiAMOBIAAIOTh 300paXEHHIM CTEPEOCHCTEMH TMOPH3OHTANBLHOIO THIY
3 B3aEMHOOPICHTOBAHHMH BiCONATYMKAMH.

Ilpu pospobui makery mporpam ¢opmysanHs 6a30BHX CTEpeo300paXeHb PO3NISAANACH
BipTya/bHA CTEPEOCHCTEMAa, Yy SKiil I[EHTPH TNPOEKUii BiZAEOJATYHKIB Oynm
PiBHOBiaNIEeHMMH Bil TOYKH ¢bikcauii i 3HAXOAWIHMCL HA BIMTOBITHMX NPOMEHSX NPOEKIil
PEAIbHOI CTEPCOCHCTEMH, DACTPH BiICONATUMKIB POSIISAAIHCh B IUIOMMHI, OPTOrOHANbHIM
OCi CHMETPpii BipTYasbHOI CTEPEOCHCTEMHM, PSAKH PACTPIB JIEXATM HA BIANOBIAHHX 6a30BHMX
JiHiSX, a 3CYB pacTpiB BMOMpaBCS TakuM, mO0 NEPEKPUTTS NOJIB 30Dy VIS BiPTYAIbHOI
i peasbHOI CTEpeOCHCTEM CHiBNazatd. MaTpuus nepexomy Bii pacTpoBOi CHCTEMH
KOOPIMHAT ' BiPTya/NbHMX BilCONATYMKIB IO PAacTPOBOi CHCTEMH KOOPOMHAT BiJCONATUMKIB
peanbHOI CTEpeocHCTeMH OyNyeThCs HA OCHOBI MATEMATHYHOI MOJEM, WO BiANOBINAC
BIPTyaJIbHi CTEPEOCHCTEMi, i MaTpHIp NpPIMHMX TNEPCTIEKTMBHMX TEPETBOPEHb IS
TE/CBI3IHHAX KaMEP PEanbHOI CTEPEOCHCTEMH, OTPHMAHMX MPOrpaMmoi0 KalibpoBKH.

B ocHoBy mporpamMm KaniOpOBKM CTEPEOCHCTEMH MOKJIANCHO MATEMATHUHE 336C3MeueHHS.
sxe npencramiede B poborax [1, 2]. Crepeocucremi npea’sIBASIOTECS eTASTONHI npocToposi
CJICMEHTH 3 BilOMMMH KOODIMHATAMM B CBITOBiif CHCTEMi KoOpamHat. JLis KOXHOI Teiekamepw
3HAXONSTBCS KOMTOHEHTH MATpHLI NPSMOMO MEPCTIEKTHBHOMO MEPETBOPEHHS, IO 3abe3nevye
3B’430K MiX TOYKOIO 30BHIIIHBOTO CBITY i TUIOCKWMH KOOPAMHATAMMU 300paxeHHs. KomnoHeHTH
TakKOi MATpMII BHOMpAlOTRCS 3 YMOBH MiHIMI3alii CyMHM KBagpaTis po30iKHOCTEH Mix
KOODAMHATAMHM 300paXEHb ETAIOHHHX EJIEMCHTIB Ha HQPOBOMY TENEBI3IMHOMY 300paxenHi
i KOOpIMHATAMM THX X€ EIEMEHTIB, IO BIANOBIJAIOTH WIyKaHi Momem. Ilicis uporo 3a
MATEMATHYHMMH MOJC/ISIMM TEJICKAMEP 3HAXONMTHCS MATEMATHYHA MOOEb CTEPEOCHCTEMH
B LUIOMY, KA NOSBOJSE 33 IUIOCKHMH KOOPAMHATAMM OJHOIMEHHHMX TOYOK Ha 300paKeHHsX
CTEpeondpH 3HAWTH MPOCTOPOBI KOOPAWHATH BiATIOBIHOI TOYKYM B CBITOBiM CHCTEMi KOOPIWHAT.
Touka 30BHINIHBOIO CBITY 3HAXONMTBCH SK TOUKA, KA € PIBHOBIAJAICHOK Bi OJHOIMEHHMX
NMPOMEHIB' NMpPEEKIii B MiCui iXx MakcMManbHoro 30maxenHs [3].

ExcnepuMeHTaNbHi  JOCTIIXKEHHS N03BOJIMAM 3pOOGMTH pSA YTOYHEHb N0 METOAWKH
NPOBEJECHHS KaniOpOBKM CTEPEOCHCTEMHM, WO HO3BOJMIO TNOMITHO TNOKPAMMTH SKiCTh
OTPMMYBAHOI MAaTEMAaTHYHOI MOIENi CTepeocHCTEMHM. Tak, 3a paxyHOK BHKODHCTAHHS
NpH KaniGpoBui TiIBKM ETAJIOHHMX €JIEMEHTIB, IO 3HAXOOWINCh HA KpPasx MOJiB
30py TEJIEKAMEP CTEPEOCHCTEMHM, BAAJIOCh 3MCHIIMTH NMOXHOKY B OOUMC/IEHHI KOOpOMHAT
HEHTPiB Npoexuii Bineokamep wmaiixe y 3 pasu. Illle B 6inbmiik mipi Baanock
36iIBIIMTH TOYHICTh 3HAXOMXEHHS WEHTPIB TPOEKLii CTEPEOCHCTEMH, a pa3oM 3 THM
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i Toumicte cdopMyBaHHs 6a3oBMX CTEpeo3o0paxeHb, 33 PaxXyHOK BHKODHCTAHHA IpH
KaniOpoBili ETAJIOHHHX EJIEMEHTIB Yy purnsai nepexpecux JiHid. Ilpm npomy mnpo-
CTOPOBHM E€TAJIOHHMM €JICMCHTOM € Cama TOUKA NepexpelyBaHHs ABOX JIiHiH, sKi
NOPOAXEHI KOHTYDHHMH €JIEMEHTAMH MOJIOC, HAHECEHHMX Ha KaniObpoBOUYHY IUIOIMMHY.
TouHicTh MATEMATHYHOI MOJEJI CTEDEOCHCTEMH B IbOMY BHNAAKY 3pocia sK 33
PaxXyHOK TOrO, W0 NOJIMIWIACh TOUYHICTH o0unCNeHHS KOOPAMHAT 300paxeHp On-
HOIMCHHMX ETAJIOHHMX TOYOK Ha crepeomapi umdpoBux 300paxeHb, Tak i 3a PaxyHOK
TOr0, WO B LBOMY BHMAAKY BAANOCh me B Ourbmii Mipi PO3CYHYTH €TAJIOHHI TOYKH
no nepedupii moNiB 30py TEJCKAMEP CTEPEOCHCTEMH i HaBiTh HacTKOBO BHKODHCTATH
Bipryasbhi 00sacTi UMX TNOJIB.
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CucteMonoris iHTepakTueHOi 06pobku Ta PO3ni3HaBAHHA 3006paxeHb,
3no6yTMX NpW AWCTAHWIWHOMY 30HAYBaHHI :

Muxanno Monos

Kulecoxu incmumym

8iiicbK0BO-NOGIMPAHUX CUN Vxpaina, 252186, Kuls

THosimpognomcokuii nexm, 30
Ten: (044) 276-23-08

Ha meit yac mMu € cBilkamu (a neski 3 Hac i GesmocepenHiMm YUYACHUKAMM) BAAIOTO
3aCTOCYBAHHS METOIB T4 AINOPHTMIB PO3MI3HABAHHS o0pasis B CHCTEMAX TEXHIYHOMO 30pY,
poGororexmini Tomo. Hakomwuenmii NOCBiX HO3BOJISE CTBCPAXYBATH, WO .Y GLibmocTi
BHTIAOKiB, KOIM: @) AATYMKA 3abesnevyioth (POpMyBaHHS 300paxeHb HEOOXigHOI SKOCTi;
6) poib KOHTEKCTY MpH PpO3Mi3HABAHHI 3BENCHa 10 MiHIMyMYy i 3aCTOCOBYIOTBCS, $IK
NpaBWno, ACKIADATHBHI 3HAHHS; 6) obcar HCOOXiqHMX OOYMC/IIOBANIBHMX BHTPAT HE
OOGMEXYETBCH,— ONTHMAJBHO CKOHCTPyHWOBaHAa CHCTEMA aBTOMAaTHUHOi OOpoOKkH Ta
pO3Mi3HABAHHS 300paXEHb LJIKOM KOHKYPEHTHOCIIPOMOXHA 3 JOOAMHOK. AJsie, KOM MH
MACMO CnpaBy i3 300paxeHHSMHM, SKi (OPMYIOTHCS NPH THCTAHIIHHOMY 30HAYBaHHI,
TO Ui YMOBH $K B IIOMy, Tak i 30KpEMa HE BHKOHYIOTHCA. Ipu wmmx ymoBax
ANBTEDHATHBHMA PO3B’S30K Wi€i MpoliieMM CiA WYKATH y Kiaci iHTEPAKTHBHMX CHCTCM.

3rinso  [1], iHTepakTHBHA cucTeMa OOpoOkm 300paxenb, sKi (OPMYIOTBCS TNpH
AMCTAHLiMHOMY 30HAYBaHHi, CKJIAAa€ThCs 3 JIOAWHM-ONCPATOpa Ta EOM 3 HeoOxigHuM
inTepdeiicoM, sKi B33aEMOAIIOTH B  MpoLEC obpobku Bineoindopmaiii 3 METOK
pO3Mi3HABAHHNA Ta iHTEprpeTauii 3 noTpibHOK TOYHICTIO.

O6MipKOBYETBCS CHCTEMOJIOTNiS iHTEPaKTHBHOI o0pobku Ta posmi3HaBaHHs 300pa-
XEHb, 3aCHOBAHA HA TAKHX KOHIENTYAJbHHX TOJOXEHHIX.

1. JoknagHe BMBYEHHS TpPEAMETHOI 00/acTi, SKE BKIIOYAE B cebe: a) dopmyBaHHS
MAKCHMATHHO TIOBHOTO CHHMCKY 0O’ckTiB; 6) BuGip Merabasucy Ta Gasucy omucy
06’cKTiB: @) BCTAHOBJIEHHS CTOCYHKiB (KUIBKiCHHX, JIOTIYHHMX, CEMAHTHYHHX) MiX
o6’exTaMH TpeAMeTHOI obnacti Ta eneMeHTamu ix Gasucy.
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OG’eXTH CIHCKY XapakTepu3ylOTbCs BianoBinHumu imeHamu. Opse i Te X iM’'g
MOXE HAJEXaTH sSK OJHOMY o00’exTy, Tak i kjacrepy. B ocramubomy BHnaaky
KOXHHI 00’ckT, mopyuy 3 iM’sM, OepXye iHAMBiAyaJbHy mno3Hauky. Merabasuc —
e BHXigHAa mardopma, BuOpaHa o KOHCTpyoBanHs Gasucy. Sk merabasmc Moxe
BHKODHCTOBYBATHCS MpPOCTip, 4ac, o001acTh €JEKTPOMArHiTHONO CHEKTPY BHI-
POMiHIOBAHHS, @ TAaKOX iX BCLIski cnonyueHHs. Basuc sBase coboo Habip BCimgkmx
aTpulyTiB, pa3oM 3 iX 3HAYCHHAMH, BJACTHBHX o0’ckTaMm npeameTHoi obaacri. 1li
atpubyts o6’caHani Mmeraba3ucoM Ta NifCHO BHKOPHMCTOBYIOTHCS- NMPH PO3Mi3HABAHHI.

2. CninbHe BMKOpPMCTAHHA Ppi3HMX (opM nogaHHs 3HAaHb. Tak, iMEHa, NO3HAYKH
i wactuHy arpu0yTiB MOXHA ONMHCYBATH JIHTBICTHUHMMH 3MiHHMMH, a YacCTHHA
aTpubyTiB XapaKTEPH3YETHCH UMCJAOBHMH AaHMMHM. O0’€KTH B rpymax 3pyuyHO NOXaBaTH
merogoM yabrpamepex Ilerpi [2]. OOMipKOBYEThCS MeXxaHi3M, SKHH JO3BOJSE
BHOMpaTH ajgekBaTHY (opMy NOJAHHY 3HAHb, @ TAKOX O00pobASTH iX CHijBHO.

- 3. TIpHCYTHICTb €IEMEHTIB HETOYHOCTI TA HEBH3HAYEHOCTI Y MOJCIBHHX MOAAHHSX
i BuMmipax O00’€KkTiB; iHOAI UE CTOCYETbCS i WLIEH PO3Ni3HABAHHSA.

4. Crneuiani3aiis NpPH3HAYEHHS CHCTEMH, BH3HAYEHA YEpe3 LLIbOBY XapaKTepH-
cTHyHy (YyHKUiIO i MHOXMHY BHYTDIlUHIX wite# (miguinei). 3paTHicTs N0 azamranii
CTPYKTypu cucTeMH Ta ¢yHkuis i noBeminku [3]. OG6GOB’43KOBOK BJACTHMBICTIO
CHCTEMH € ii 3JaTHICTh OO HOCATHEHHS METH B OOMeXeHHit uyac npu (PikcoBaHHMX
OOUYHC/TIOBAIBHUX PeCypCcax.

5. Iadopmauiiira BiAKPHTICTD CHCTEMH, MOXJIHMBICTD mnepeOyAyBaTH i JONOBHHTH
ii G/IOKM y BiAMOBIZHOCTI 3 NMPHUHUMIOM Y3rOAXEHHS MakcuMyMmy (npurumny [lapero).
Indopmaniiinuit oOMiH mpunyckae HasBHICTH po3pobsieHux ¢dopm cnenudikanii miasory.
BaxummBo, mo6 aiazor 6y ananTHBHHM N0 piBHS KODHCTYBaya i HE BMMArae HOro
BHCOKOI KkBajicdikamii [4].

6. AnapatHa peaniszauis anropuTMiB oOpOOKHM Ta pO3Mi3HABAHHA Yy CHELiaTi30BAHMX
CTpykTypax. Buseaeno, mo Halikpama BianoBinHicTh Mix iHdopmauiiiHuMH (TOYHICTS,
KUTBKiCTh iH(opManii) Ta TepMOAMHAMIYHMMM (CHEDris, €HTPOMiA) XapPaKTEPHCTHKAMH
JNOCSTAaEThCS TNPH BHKOPHCTAHHI CTPYKTYP 3 aHAJIOrO-AMCKPETHO (POpPMOI0 NOAaHHS
CHI'HAJIIB.

Ha nmincrasi c¢opMyb0BaHMX BHIIE KOHIENTYATbHHX nonoxemé{ CHHTE3YETh( ¥
3arajibHa CTPYKTYpa iHTEDAKTHBHOI CHCTEMH OOpDOOKM Ta pO3mi3HABaHHA 300pa* cHb
JAWCTaHLiAAOMO 30HAYBaHHA. OOroBOPIOETBCH aNrOpUTMiIuHE i anapatHe 3abe3ncucHHS
CMCTEMH, OUIHIOITECE 1i XapaKTEPHCTHKH.
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lnenTndikauia 306pax(enb cknagHux o6’'exris
METOAOM NOoTeHUianbHUX (QyHKUIN cnemanbuoro BMAY
Ceprin Cranxeswy, Nasno Apbysos

Kuiecokuii - incmumym
GiliCOXOBO-NOBIMPAHUX  Cun 3 Yxpaina, 252186, Kuis
Hocimpo@nomcaxuu nexm, 30

Onnicio 3 ocobnmBocTedt imeHTH(iKamii ckaagEUX 00’€KTiB AHCTAHIIAHONO 30HAYBAH-
Ha [1] 3a ix 300paxeHHSMH € HEMOBHOTA NAHHX MpO KUIBKICTH MpPOCTHX O00’EKTiB,
ki 00’eaHyIOTBCS Yy CKA3JHHM, yepes MOXJIHBICTD HEBHSBJICHHY, xubHOro
‘po3nisHaBaHHs a6o MpOCTO i3-3a BiACYTHOCTI YACTHHH MPOCTHX 00’€kTiB HAa 300paxeHHi.
Marepiaim X HaBYaJbHHX NOCTIZOBHOCTEH, SK MNpPAaBHIO, MICTSTh LUIKOBHTI OIMHCH
cknany cknagaux ob’ekrie. BiacyTmicTs anplopnox indopmanii Npo MOXIHBY KLIBKICTBH
HCBHSBJICHAX NPOCTHX OO’E€KTIB 3HMXYE TOYHICTH imeHTH(ikaunii. MoxHa npunmycrutH
IKYCh HECHMETPHYHICTD KiJIbKOCTI BHSBJCHHX MNpPOCTHX OO’€KTiB y CKJIagHOMY.
BupimysanbHe npaBWwio, SK€ TPYHTYEThCS Ha MeETOAi moreHuianbHux dyskoin [2],
BIHOCHTH BEKTOp O3HAaK, moO ineHTHdikyerscs x= {x;},/=1,..,7, no TOrO 3
MOXJIMBHX KJaciB Q = {mj} ,j=1, .., m, anrefpaiusa cyMa NOTEHIianiB EJIEMEHTIB
SKOr0 y TOYLi X NPOCTOPY O3HAK MAaKCHMAJIbHA:

fp(x/mi‘)-m?qu(x/wf), )

"y
ne cp(x/m )-Etp(x, ‘i-’),a)— NMOTEHWiaNA KJjacy oy TOuNi X; m(x,xﬁ:’),a) -
i=1 :
NOTEHILiaN i-T0 EJIEMEHTY HABYAJABHOI MOCTIZOBHOCTI j-ro Kjaacy; j* — Homep KJacy,
mo ineHTHQIKyETBCS; n; — PO3MIPHICTP HABYAJNBHOL noc.nmonnocn Jj-ro kiacy; a —
BEKTOP MNAapaMeTpiB MNOTEHUianbHOI (PyHKIII.

Sikicte iHnenTHdikanii oOyMOBMIOETBCE BHOOPOM BHMAY NOTEHWiabHOI (yHKNiT 3
BpaxyBaHHSM OCOOJMBOCTEH mnpeaMeTHOiI OOsacTi, WO PpO3rSAacThbed. 3BHuaiHO [3],
byukuis @ (x, x?), 0), 32 aHANOr€I0 i3 ENEKTPHYHWM TMOTEHIiaIOM, BHOMpacThcs (s
ONHIE€I O3HAKHM) Yy BHIVIAAI:

aj
l+cxz(3r.-x$'n)2 e

Qynkuis (2) MOHOTOHHO (CHajalya, CHMETPHYHA BiJHOCHO XEpEJaa, NOAAaTHA.
Omnak ocobsimBocti ineHTHdikauii CckAagHUX OO’€KTiB AWCTAHLIAHONO 30HAYBAHHY
AOMYCKaloTh BHOIp HECHMETpPHYHOI moTeHmianbHOi yskuii. Opmiclo 3 npHIHSTHMX
€JIEMEHTApDHAX (YyHKLiH BiANOBIAHONO BHrASAY € QYHKIiN

-(x-x")
(x,xsn,u _— —

. ) c1+(1|:--x$"-))2
SKa acCHMCTDHYHA, Ha0MXacTCS 00 HyAS i3 3POCTAEESM x-z“:’z‘,

NPakKTHYHO HE BHXOAMTh 338 Mexi imrepeany O, ..., I. Tlapamserp a ofymosmoe
KPYyTiCTh cCnamy nmnniaay Ins XOMNOHEHTIB BEKTOPa O3HAK, SKi HE BHMAT3OTH

aCHMETPIl pPOSNOALTY NOTaHUiany, MOXIWBO BHKODHCTOBYBaTH pis=HoBEx (2), mo
TAaKOX 3HaxoguTbcs B Mexax 0, ..., I:

tp(x,x!’.a)-a/a\\(x_,@_)z_ @

-

o(x, a)=

3)
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SKmo noKJacTH
o(x, D, a)= Hcp(xt A, ar),

TO MOXHA BHKJIIOYHTH Heo6xum1m Hopuynauns CKJIAAOBHX BeKTOpa oO3HaK [3]
nepen inenTudikauico. I3 3pocranHsM napameTpy o BeqMuuHa (4) HaGnamxaeTwcs
O ONWHHI, BKJAX i€l CKJAfOBOI y 3HAYCHHS MNOTEHUiaNly 3MEHIIYETHCH, IO
AO3BOJISE BHKOPDHCTOBYBATH O SK PpETryJasdTOp HEPIBHOLIHHOCTI CKJIANOBHX BEKTOpa
O3HAaK.

Pesy.ub'ra'm MAIIHHHOTO MOZEJIIOBaHHS ifeHTHdikauii cknagaux o0’exTiB aHC-
TAHUIAHONO 30HAYBAHHA (KUIBKICTH KJjaciB, mo ifeHTHQIKyIOTbCS — 4, pO3MipHICTD
NpocTopy O3HaK — 2, KiIBKICTh HaBYaJbHMX mnochigoBHocTer — 10, poasmipHicTs
HAaBYAJIBHHX mnociigoBHOCTe## — 20-50, po3MipHICTH NCEBAOBAMANAKOBOI KOHTPOJIBHOL
nocainoBHOCTI — 100 B KOXHOMY BHMNAAKy) LIIOCTPYIOTBCS 3aJEXHOCTSMH TOYHOCTI

ineaTadikanii Bix BIXHOCHOIO napamMeTpy Oy = 5 CTBBUIHOMEHHS 3) — puc. |
Ta chiBBigHOmeHHs (4) — puc. 2. '
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