NMPUMEHEHUE PAOUANBHO-BA3UCHbIX HEI7IPQHHbIX CETEM [N OBPABOTKW OAHHbIX
ANCTAHUMOHHOIO 30HANPOBAHUA PACTEHUIU

Jy6posun B.U., Mopmaska C.B., [Tuza JI.M., Cy66otun C.A.
3amopoKCKUH TOCYAAPCTBEHHBIA TEXHUIECKUH YHUBEPCUTET

1. Beegenue

Knaccudukauns pacreHnii mo pesynbraraM JUCTaHIIMOHHOTO 30HJMPOBAHUS Ha KYJIbTYPHBIE M COpPHBIC,
OOJIbHBIE W 370pPOBBIE, MO OHOJOTMYECKUM BHIAM HCIIOJB3YETCS IIPH ABTOMATHU3MPOBAaHHOW JeIN(panuu
CIIyTHHKOBBIX M a’3pO()OTOCHHMKOB, OIPENCICHUN 3aCOPEHHOCTH CEIIbCKOXO3SMCTBEHHBIX YrOJOWH, CTEHECHU
TIOPaYXCHUSI JIECHBIX HACaXJCHUH.

HoBast TexHomorus 00pabOTKK MPOMANIHBIX KYJIBTYP B pacTEHHUEBOJCTBE [1] Takke UCHOIB3yeT MPOIEIypy
pacro3HaBaHUs KIaccoB pacTeHuil. [1o 3TOH TEXHOIOTHH MPOTOIKA MEKIYPSIIUNA OCYIECTBISACTCS OOBIIHBIM ITyTEM,
a B pAAKEe KaXAOoe pPacTeHHE CHayajla OTHOCHTCA K CBOEMY Kiaccy (KyJIbTYpHOE WM COPHOE) M IIOCIe 3TOTO
00pabaTbeiBaeTCsI COOTBETCTBYIOINM 00pa3oM. BO3MOKHOCTh TaKOTO pasJIeeHUs] ONPEAeseTCs OMOIOTHIESCKUMHU
0COOCHHOCTSIMH Pa3TUYHBIX BHIOB PACTCHHH, KOTOPHIE NP AWCTAHIMOHHOM METOJIE 30HIMPOBAHUS MIPOSBIAIOTCS B
CTIEKTpPax OTPAKCHHS, TOTJIOUICHUS W JIIOMHHECHeHIWH [2]. B maHHOW TEeXHOJOTWH AJIs paclo3HaBaHUS Kiacca
pacTeHus] UCHONB3yeTCs OTpaXXEHHE B BUAMMOM M OMIKHEM HH(paKpacHOM AMaria3oHe JJIMH BOJH. B aTOM ciyuae
Kaxgas M3MepseMas BeJIWYMHA, COOTBETCTBYIOIIAs Kod(duimeHty crekrpanbHoi spkoctu (KCSH), sBmsercs
npu3Hakom [3].

HanGonee BaxHBIM TpeOOBaHHEM K YCTPOWMCTBY, BBINOJHSIONIEMY OIEpaIMIO KiacCH(UKaIUU pacTeHHH,
SIBISIETCSL  YBEJIMUCHHWE CKOPOCTH OOpabOTKM Ipu oOecleYeHHH 3aJaHHOTO KadeCTBAa pACIIO3HABAHMS PaCTCHUH.
Lenbio MPOBEOEHHBIX HCCIENOBAaHMHA OBUIO pEaJM30BaTh TAaKyl NPOLEAYpY pa3leleHHs pacTeHWH, KOTopas
obecrieurBaia OBl MAKCHMAIBHYIO BEPOSTHOCTD MPABUIIEHOTO PACIIO3HABAHUSL.

[Ipy moCTpOCHMMM amaNTUBHBIX CHUCTEM KIACCH(HUKAINK TEPCIIEKTUBHBIM SBISETCA HCIIOIB30BAHNE
meriponnsix  cetet (HC), koropele o00namaioT TakKMMH CBOWCTBAMH Kak o00ydaeMoCTb H  CIIOCOOHOCTH
aNMpPOKCHMHUPOBATD JTIOOBIE BBIYUCIAMBIC (DYHKITH, YTO MO3BOJSET MM H3BJIEKAaTh 3HAHWSA M3 JAHHBIX B IpOIECCe
o0y4deHns. DTO JaeT BO3MOXKHOCTh HCHOiB30BaTh HC A MOCTpOEHHsS MaTeMaTHYeCKHX MOJENel Jaxe B TeX
ClIyJasix, Korjaa JpyruMH CIIocO0aMHM 3TO CAENaTh 3aTpyAHUTENBHO [4,5].

Jns pemeHnst 3agaud KiacCH(UKAIWU MBI MpEAiaraeM HCIOJIb30BaTh paluaibHO-0a3MCHBIE HEHPOHHBIE
cetu (HC). IlpumeHenue HeiipoceTell B NaHHOM cllydae IeJecooOpasHO, Tak KaK OHM CIHOCOOHBI 00y4aThCs
anmpoKCUMHUPOBAaTh MHOTOMEpHBIE (DYHKIIMH, TO €CTh MOTYT W3BJIEKaTh, IPaB/ia, B HESIBHOM JUIS MIOJIb30BATEIIsl BUJIE,
3HAHMS U3 UCCIIEAYeMOW TpeMeTHO o0nacTy.

2. PaananbHo-0a3ucHBIE CeTH
PamnanpHo-6a3ucHbie HC coctosT w3 Tpex crioeB. IlepBeiid cimoit - BxomHoW. Kaxkiaomy BXoay X;
COOTBETCTBYET OJMH HEHPOH MEPBOTO CIIOS, CBA3aHHBIN CBOMM BBIXOJIOM CO BXOJAaMH BCEX HEHPOHOB BTOPOTO CJOA,
i=1,...,n, N - pa3MepHOCTH MPOCTPAHCTBA, B KOTOPOM (opMynupyercs 3agada (koamdectBo BxomoB HC). Bropotii cioi
COCTaBJIAIOT HEHPOHBI, (GYHKIHSA COCTOSHHSA KOTOPBIX BEIYHCIAET paccTosHue J; MEKIy BEKTOPOM BecoB BXoa0B W, =
{ Wji,..., Wjn} HefipoHa ] m BeKTOpoM BX0A0B X = {Xj..., X5} [6]. B 3aBHCHMOCTH OT NOCTAaHOBKHM 3a/la4d PACCTOSHHE
MOJKET BBIYHCIISATHCS HA OCHOBE 33IaHHBIX METPHK [5]:
n()
dj => [wj —xj |, mGo dj =
i=1

rze N(j) — KoIU4ecTBO BXOJIOB j-r0 HEWPOHA BTOPOTO CIIOSI.

HelipoHbl BTOpPOTO CIIOS MOTYT HCIOJIB30BaTh pasiiyHble (DYHKUMH aKTUBaUMU [7]: MOPOrOBYK H
9KCIIOHCHIUATIBHYIO.

HelipoHbl TpeTbero (BBIXOAHOT0) CIIOS BBIMOJIHSAIOT COOp BHIXOAOB HEHPOHOB BTOPOTO CIIOSL.

2.1 Cetu ¢ noporosoii gyHKIHeil AKTHBALMU HEHPOHOB BTOPOTO CJI0S

B 3THX ceTax HEeHpOHBI BTOPOTO CIIOS UCIIONB3YIOT OPOTOBYIO (PYHKIMIO aKTHBALMKU ¢ OporoM R;, B o0mmem
CTydae pa3sHBIM JUIA pa3sHBIX HeifpoHoB. O003Hauas BEIXOJ j-TO HeHpoHa depes P, mmeem: Py =1, ecm o, <R}, p =
0, ecim dj > Rj.

HefipoHbI TpeThero cios BBIIOJHSAIOT COOp BBIXOIOB HEHPOHOB BTOPOTO CJOS, OOPA3YIOIIMX ITOKPHITHE
onmHo# obmactu. Ecim ects curaan «1» TOIBKO OT OJHOTO HEHpOHa BTOPOTO CIIOS, TO OH NPH3HAETCS KaK pe3yibTaT
MIPUHA/ATISKHOCTH BXOIHOTO BEKTOpa K paccMarpuBaeMoit obmactu. Eciam ects curHan «1» oT HECKOJIBKAX HEHPOHOB,
BXOJISIIIIUX B IIOKPBITHE Pa3HBIX 00JacTel, To (GyHKIMOHUPOBAHKE CETH MPH3HAETCS TPOTHBOPEYNBHIM.
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2.2 CeTH ¢ 3KCIOHEeHIHANBHOI pyHKIMell aKTHBALIMM HeHPOHOB BTOPOIO /105
— o 34,

B 3TEX ceTsX HEHpPOHBI BTOPOrO CJIOS HMCHONB3YIOT (DYHKIUIO aKTUBAIUH pj =€ , Tae g -
MHOXHTEJb, YIOPABJSIOMINA CKOPOCTHIO M3MEHCHHS 3HAYCHHS BEPOSTHOCTH OTHECEHHs BXOJHOTO BEKTOpa K j-Oif
obnacty oT paccrosHus dj.

Kaxnprii BbIXO#HOW HEHpOH (HEHPOH TPETHEro CJ0s) 3aTeM BBIYMCISIET B3BELICHHYIO CyMMY 3HAuCHHH
(YHKUMI aKTUBaLMKM COCJMHEHHBIX C HMUM HEHPOHOB BTOPOro ciosl. B kaudecTBe BECOB MCIOJIB3YIOTCS CUETUHKH

MPEACTaBUTEIBHOCTH HEHPOHOB BTOpOro cios K OuT, = z Kipi ,
i0M
rae Mg - MHOXKECTBO HEHpOHOB BTOpOro ciosi, obOpasymommx obnacte K. VYcmoBhast BepositHocth P(C/X)
MPUHA/ISKHOCTH BXOAHOTO BekTopa X 06acTu Cy BRIYUCIIACTCS MyTeM HOPMUPOBKH:
N

P(Cklx) = C)UTk Z OUTk ,rae N - komuuecTBO obnacTei.
k=1

2.3 O0yyeHHe paauaabHO-0a3UCHBIX ceTeil

[Iponenypa oO6ydeHus pagnaabHO-0a3MCHBIX CETEH BKIIIOYACT TPH MEXaHHU3MA!

* (opMupoBaHEe HEHPOHOB BTOPOTO M TPETHETO CIIOEB, 3aJaHue NX (HYHKINI aKTUBAIIMN M HACTPOUKH BECOB;
e MOIU(UKAITUS 3HAYSHNH TIOPOTOB HEHPOHOB;
* MOAN(HUKAIIA CICTINKOB IIPEICTABUTEIEHOCTH HEHPOHOB.

Hmxke paccMoTpuM cxeMaTHYECKO€ OINMCAHWE MPOLEAypbl O0OydeHHs HEHpOCETH Ha MHOYKECTBE BXOIHBIX
BekTopoB Z = { Xy, X5,..., X}, IpuHaICKANMX pasnudabiM obmactsm Cy, K = 1,...,0, Tie g — KOJIMUeCTBO 00JacTei.
Ilpu nmocTyIIeHUH Ha BXOJBI CeTH BekTopa X|, j=I,...,m, npHHa/UIeKaIlero paHee He BCTpeUaBLICHCS PH 00ydeHHN
obnactu C, popmupyercsi BBIXOJHOH HEHPOH 3TOH 00JAacCTH W CBSI3aHHBIM C HUM j-bIi HEHPOH BTOPOTO YPOBHSI.
dopmupoBaHue j-ro HEHpOHa BTOPOTO YPOBHS 3aKJIIOYAETCS B CICIYIOIEM:

* IIOPOXKIEHHE j-TO Hef{poHa ¢ BecaMH BXOJI0B, pPABHBIMH KOMIIOHEHTaM BxozxHoro BekTopa X : Wji= Xj, i =1,...,n,
N - pa3MEepHOCTH MMPOCTPAHCTBA, B KOTOPOM (GOPMYIIUPYETCS 3a/1a9a;

* 3a[aHUe 3Ha4YeHHUs mopora R j-ro HelipoHa, paBHOTO HEKOTOPOMY Hamepes BHIOPAaHHOMY 3HAYEHHIO Ry, Rj =
Rmax;

* 337aHHE 3HAUEHNs CUEeTYMKa npeacTaButensHocTr K j-ro Heifpona, K= I.

Bynem B jmanpHeiilieM Ha3blBaTh IOJIEM BIMSHHS j-TO HEHPOHA BCE TOYKH MHOTOMEPHOTO MPOCTPAHCTBA,
Bxogsdume B runepmap ¢ nearpom W; u pamuycom R;. Ilpu mocTymieHMM Ha BXOJbI CETH BXOJHOIO BEKTOpa Xj,
NIPUHAJJISKAIETO Y)Ke BCTpeuaBmelcss obsacti C, HO HE MONAJAIOLIEr0 B TIOJIC BIMSHMS JPYrMX HEHPOHOB,
(opMHupyeTCst COOTBETCTBYIOLMH 3TOMY BEKTOPY HEHPOH BTOPOI'O CJIOSI.

Ecnu ouepenHO# MOCTYNMBIIMK BXOJHOM BEKTOp NPUHAIJICKHUT YKe paHee BcrpeuaBmieiicss obmactu C u
MomnajaeT B IMOJIe BIUSHUS APYroro HeWpoHa, TO BO3MOXKHBI /1Ba BapHaHTa, B 3aBHCHUMOCTH OT THIIa CTPOsLIEHCs
HeillpoceTH.

IIpy mnocTpoeHHMM TONHOW BEPOATHOCTHON  HEWPOHHOH  ceTH BBITIOJHSACTCS  ()OPMHUPOBAHHE
COOTBETCTBYIOIIETO HEHPOHA BTOPOTO CIIOSI.

IIpu mOCTpOSHWUM COKpAIIeHHOH BEPOATHOCTHOW HEWPOHHOW CeTH HOBBIM HEWpPOH HE (opMHpyeTcs, a
YBETMUYMBAETCSA HA €AMHHMITy 3HAUSHHE CUETYMKA MPENCTABUTENBHOCTH K| j-ro HelpoHa, B MOJe BIMSHHSA KOTOPOTO
ITOTT1aJT BXOJHOW BEKTOp. 3aMETHUM, UTO HPH IOJICUETE YCIOBHBIX BEPOATHOCTEH BMECTO ydeTa BKJIaga ABYX HEHpPOHOB
OyZeT y4TeH IBOMHON BKJIaJ OJHOTO HEHpOHA.

[TonHbIe BEpOSATHOCTHBIC HEHPOHHBIE CETH TOYHEE COXPAHSIOT CBOWCTBAa 00ydYaloliero MHOXKecTBa Z, HO
TpeOYIOT OONIBIIUX pecypcoB. Ecnu ouepeTHON MOCTYMUBINUI BXOTHON BeKTOp X MOMAgacT B MOJIC BIUSHUS HEHpPOHA
MHOH 00nacTH, HeXenn 00JIacTh KOTOPOH NMpHHAUICKUT BeKTOp X, TO (GopMHUpyeTcss HEHPOH, COOTBETCTBYIOLIMH
MOCTYMUBILEMY BEKTOPY.

[pu mepeceveHun Mmoyiel BIUSHUS HEHPOHOB Pa3HBIX 00NACTEH MPEIIPUHUMACTCS IMOMBITKA YMCHBIIICHUS
3Ha4eHUI MOPOroB 3TUX HEHPOHOB BIIOTH O HEKOTOPOTO Hamepe] 3aJaHHOTO 3HaueHUs Rpyn, C LeIb0 UCKIIOYEHUS
nepecedeHnst obnmactedl BiIMAHUA. B0O3MOXHO, 9TO Hake TpPH AOCTIKEHHH TOPOTOB Ry, TONA BIMSHHSA OyIyT
nepecekaTbesa. B 3ToM cirydae perreHne o MpHHAAISKHOCTH BXOJIHOTO BEKTOPA, TOMAIAI0IIETO B IIEPECEUCHUE TTOIeH
BIIHMSIHUS OyZIeT JeNaThcsl HA OCHOBE YCIIOBHBIX BeposTHOCTEH. KoppekTHpoBKa NOKPHITH 00IacTel MOMSIMH BIMSTHAS
HEHPOHOB TO3BOJISIET 32 HECKOJIBKO NPOXOIOB, MCIOJIB3YIONINX MHOXKECTBO Z 00ydJaromuX BEKTOPOB, MPOM3BECTH
(hopmupoBaHHe HEHPOHHOW CETH, pelaloeit 3a1aqy.

3. DKcepUMEHTHI H pe3yJbTAThI

Just ouenkn 3¢ pexruBHocTn padotsl HC npumensuics KCS paznnyHbIX pacTeHHi B BUAMMOM U OJIHKHEM
nHppakpacHOM nauanaszoHe. B kauecTBe OOBEKTOB ISl HMCCIIEJOBAHMS HCIOJIB30BAINCH: KyJIbTYpHBIE PAcTCHHUS -
KyKypy3a (Zea mays), moaconneunuk (Heliantus); copusiku - mupuna (Amaranthus), meimeii (Setaria), meipeit
(Agropyron), ocot (Sonchus), nebena (Shenopodium) , monouaii (Euphorbia). B xoae sKkcriepuMEHTOB METOIOM
JIMCTAHIIMOHHOTO 30HIUPOBaHMs OBIIN TIOJIyYEHBl XapaKTEPUCTHKU OTPAYKEHUS ITUX PACTEHHH.

-2-
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JUis Kaxmoro BHWIOa PAcTEHHS NPOBOAWIOCH 12 OMBITOB, COOTBETCTBYIOIIMX pPAa3MYHBIM oOpa3maM u
Pa3NUYHON OPUEHTAIIHA OTHOCHUTEIHFHO O0OBEKTHBA SKCIICPUMEHTAIBHONW YCTAHOBKH.

Ta6muna 1. @parMeHT pe3yabTaToB KIACCU(PUKAIIUU PACTEHUI HA COPHBIC U KYJIbTYPHBIE

Haspanue pactenus DakTHyeckuii knacce PacnosnanHeIi K1acce
Amaranthus 0 0
Zea mays 1 1
Shenopodium 0 0
Euphorbia 0 0
Setaria 0 0
Sonchus 0 0
Agropyron 0 0
Heliantus 1 1
Amaranthus 0 0
0 Zea mays 1 1
1 Shenopodium 0 0
2 Euphorbia 0 0
3 Setaria 0 0
4 Sonchus 0 0
5 Agropyron 0 0

OCHOBHO# y3ell YCTAaHOBKH - MOHOXPOMATOP, BXOAIINH B (hOTOINEKTpHIECKHi criekTpodoTomerp "Specol”,
obecrieurBal U3My4eHUE CUrHaa mojiocoi 12 um B auanasone 310...850 uM ¢ marom B 1uM. [[ns kaxaoro obpasma
CHUMAJIOCh 55 CIeKTpanbHBIX TOUEK B TOM Juana3one ¢ marom 10 um [3].

Jus obyuenns HC 6but0 mpoBeneHO pa3aencHue Ha aBa kiacca 120 paHee SKCIIEPUMEHTANBHO TTOTYYCHHBIX
BEIOOPOK.

Ha Bxompl HelpoHHOH ceTH ToJaBalnMCh 3Ha4YeHWs CrekTpoB pactennid. Ha Bweixogq HC momaBamoch
3HaYCHUE, COTIOCTABICHHOE HOMEPY KJlacca, K KOTOPOMY OTHOCHTCS SK3eMIUIIP 00ydJaromiei BEIOOPKH.

®parMeHT pe3yIbTaTOB AKCIIEPHUMEHTOB PHBEACH B Tabmmie 1.

OKCTIepUMEHTHI TTOKa3alld, YTO TPOTPaMMHBIA KOMITIEKC, peamm3yromuii HC, ycmemHo permaer 3amady
KIaccu(UKaMy pacTeHWH MO pe3yipTaTaM AMCTAHIMOHHOTO 30HAMPOBAHUS, oOecneduBasl MPH 3TOM IOCTATOYHO
BBICOKYIO HAJC)KHOCTh KIACCH(UKAIIMKA TPH CPABHUTCIHFHO HEOONBIIOM BpeMEHH OOydeHus. Pe3yiabpraTs
9KCIICPUMCHTOB TO3BOJITIOT peKOMEHIoBaTh npuMeHeHne HC ans pacrmo3HaBaHWs OHWOJIOTHYECKUX OOBEKTOB IO
pe3ynbTaTaM AUCTAHIIMOHHOTO 30HIUPOBAHUS.
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RADIAL-BASIS NEURAL NETWORKS IN THE DATA PROCESSING OF PLANT REMOTE SENSING
Dubrovin V., Morshshavka S., PizaD., Subbotin S.
Zaporozhye state technical university

The plant classification by remote sensing results on cultural and weed, on patients and healthy or on
biologica sortsis used for automated decoding of satellite and aeria photographs, for definition of a contamination of
an arable lands and for degree of awood plantings defeat etc.

The new technology of tilled culture cultivation in plant-growing (Piza et al. (1992)) also uses the plant
classes recognition procedure. On this technology the inter-row weeding implements a usual way but in row each
plant at first concerns to the class (cultural or weed) and after that is processed in appropriate way. The biological
features of various sorts of plants determine the possibility of such sharing. These features are appearing in the
reflection, absorption and luminescence spectra (Rachkulick and Sitnikova (1981)) by remote sensing method. The
reflection in a visible and in near infrared ranges of waves lengths is used for the plant class recognition in this
technology (Piza et al. (1999)). In this case each measuring value that appropriate to the coefficient of spectral
brightness (CSB) is the feature.

This technology allows to automize the process of agricultural plants weeding and enables to refuse
application of herbicidesin an agriculture that isimportant for ecology and for protection of health.

The new technology (Piza et al. (1992)) for the practical use requires development of the intellectual device,
which is capable to execute a plant classification by the remote sensing method. The most important requirement to
the plant classification device is the increase of the plant processing speed under the plant recognition specific quality
support.

For want of moctpoennuu of adaptive systems of a classification perspective use of neural networks (NN) is
which have such properties as o6y4aemocts and ability to approximate anyone Berurciumbie Of the function, that
allows them to extract knowledges from data in learning process. It enables to use a NN for construction of
mathematical models even when by other ways it to make inconveniently [4,5].

For solution of the task of a classification we offer to use radial - basic neura networks (NN). The
application ueiipocereii in this case is expedient, as they are capable to be trained to approximate many-dimensional
functions, that is can extract, truth, inimplicit for the user sort, knowledges from researched data domain.

Radial - basic NN consist of three layers. The first layer - entry. To each input(entrance) xi there
corresponds(meets) one neuron of the first layer connected by the output(exit) to inputs(entrances) of all neurons of
the second layer, i = 1..., n, n - the dimension of space, in which is formulated the task (amount of inputs(entrances) of
aNN). The second layer is made by(with) neurons, the function of which state calculates distance dj between a vector
of weights of inputs(entrances) Wj = {wji..., wjn} of a neuron j and vector of inputs(entrances) X = {x1..., xn} [6].
Depending on setting the task distance can be calculated on the basis of the specific metricss [5]:

n(j) n(@) 5
dy=5lw;-x5| dj= Z(Wji_xji)
i=1 ,or 1=1 ,

Wheren (j) - amount of inputs(entrances) j-ro of a neuron of the second layer.

The neurons of the second layer can use various functions of activation [7]: threshold and exponential.

The neurons of the third (output) layer execute collection of outputs(exits) of neurons of the second layer.

Networkswith the threshold function of activation of neurons of the second layer

In these networks the neurons of the second layer use the threshold function of activation with athreshold Rj,
generally by any other business for different neurons. Designating an output(exit) j-ro of a neuron through pj, we
have: pj =1,if dj <Rj, pj =0, if dj 2 R;.

The neurons of the third layer execute collection of outputs(exits) of neurons of the second layer forming
cover of one area. If there isa signal "1" only from one neuron of the second layer, it(he) is recognized as result of
belonging of an entry vector to considered area. If there is a signal "1" from several neurons which are included in
cover of different areas, the operation of the network is recognized contradictory.

Networkswith the exponential function of activation of neurons of the second layer

_ ad;

In these networks the neurons of the second layer use the function of activation Py , Where g - factor
managing speed of change of value of probability of areference of an entry vector to j-oii of area from distance dj.

Each output neuron (the neuron of the third layer) then calculates the weighted sum of values of functions of
activation joint with it(him) of neurons of the second layer. As weights the counters npencrasutensHocT Of heurons

OUTk = Z K i pi
of the second layer Ki are used: 1M ,

Where Mk - set of neurons of the second layer forming the area k. The conditional probability P (Ck/X) of

belonging of an entry vector X areas Ck is calculated by a normalization:
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N
P(C,/X)= OUTk/ OUT,
k=1 , Where N - amount of areas.

The procedure of learning radial - basic of networks includes three mechanisms:

» Creation of neurons of the second and third layers, job(definition) of their functions of activation and set-up
of weights;

» Modification of values of thresholds of neurons;

» Modification of counters npencrasutensHocTH Of NEUrons.

We shall consider the schematic description of the procedure of learning reiipocetu on set of entry vectors Z
={X1, X2, below..., Xm}, belonging to various areas Ck, k = |..., g, where g - amount of areas. For want of arrival on
inputs(entrances) of the network of a vector Xj, j = I..., m, belonging before area, not met for want of learning, With,
the output neuron of this area and connected with it(him) j-siit a neuron of the second level is formed. The creation j-
ro of aneuron of the second level consists of the following:

* Generation j-ro of a neuron with weights of inputs(entrances) equal to components of the entry vector Xj:
Wiji = Xji, i =1..., n, n - the dimension of space, in which is formulated the task;

« Job(definition) of value of athreshold Rj j-ro of a neuron equal to some to the beforehand selected value
Rmax, Rj = Rmax;

* Job(definition) of value of the counter npencrasutensHoctu Kj j-ro of aneuron, Kj =1.

Hereinafter we shall name as afield of influence j-ro of aneuron al points of many-dimensional space which
is included in runeprrap with the center Wj and radius Rj. For want of arrival on inputs(entrances) of the network of
an entry vector Xj, belonging already to met area With, but influence, not faling in a field, of other neurons, the
neuron, appropriate to this vector, of the second layer is formed.

If the next proceeden entry vector belongs already before met area With and falls in a field of influence of
other neuron, two variants are possible(probable), depending on a type created ueiipoceTn.

For want of construction of the full probabilistic neural network the creation of an appropriate neuron of the
second layer is executed.

For want of construction of the abbreviated probabilistic neural network the new neuron is not formed, and is
increased per unit of value of the counter mpexcrasurensrocTr Kj j-ro of a neuron, in afield of which influence the
entry vector has got. Let's remark, that at count of of conditional probabilities instead of the registration of the
contribution of two neurons the double contribution of one neuron will be taken into account(discounted).

The full probabilistic neural networks save more precisely properties of learning set Z, but require(demand)
large resources(safe lifes). If the next proceeden entry vector X fallsin afield of influence of a neuron of other area,
rather than which area belongs a vector X, the neuron appropriate to a proceeden vector is formed.

For want of intersection of fields of influence of neurons of different areas the attempt of decrease of values
of thresholds of these neurons down to some beforehand of specific value Rmin is undertaken, with the purpose of
exception of an intersection of areas of influence. It is possible, what even for want of achievement of thresholds
Rmin, the fields of influence will be intersected. In this case solution about belonging an entry vector faling in an
intersection of fields of influence will be done(made) on the basis of conditional probabilities. The adjustment of
cover of areas by fields of influence of neurons allows behind some passes using the set Z of learning vectors, to make
creation of the neural network deciding the task.

The CSB of various plants in the visible and in the near infrared ranges was used as NN inputs for the check
of the possibility of the NN using for the plant classification. There are cultural plants (Zea mays, Heliantus cultus)
and weeds (Amaranthus retroflexus, Setaria viridis, Sonchus arvensis, Shenopodium album, Euphorbia falcata,
Agropyrum repens) was used as the objects for a research. During experiments the reflection characteristics of these
plants was obtained by the method of remote sensing. The 12 experiences appropriate to various samples and various
orientations concerning objective of the experimental installation were conducted for each sort of plants (Piza et al.
(1999)).

The monochromator that included in the photo-electric spectral photometer Soecol was used as the remote
sensing block of the experimental installation. It was provided radiation of the signal with a bar of 12 nm in the range
of 310...850 nm with a step in 1 nm. The 55 spectral points in this range with a step in 10 nm was taken for each
sample.

The sharing on two classes of 120 earlier experimentally obtained sampleswas conducted for NN learning.

The experiment results show that the NN can successfully solve the plant classification task on the remote
sensing data. It allows recommending the NN for classification of the complex objects. The success in application of
the NN in the plant classification on remote sensing data enables to develop new devices for the plant processing
according to the new technology (Piza et a. (1992)). The obtained results allow expanding sphere of remote sensing
technology application.
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