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B craThe npeiaraeTcst METO PEryIUPOBAHNS TEXHHIECKOH CHCTEMBI, B KOTOPOM, B OTJIMYHE OT
TPaJMLMOHHBIX II0JIX0JJ0B, OCHOBAaHHBIX HA HCIIOJIb30BAHUH TEOPHU aBTOMATUYECKOTO yIpaBlie-
HMS, TIPeUIaraeTcs UCIoNb30BaTh HEHPOHHYIO ceTh. HelipoHHas ceTh mpeaHa3HayaeTcs B JaH-
HOI cUCTeMeE JIUIsl TOrO, 4TOOBI C €€ TOMOILBIO PEllaTh 3a1ady KiIacCH(DHMKALUN ISl ONPeaeTeHHS
YIPABILIOLIEr0 BO3ICHCTBHUS B OMHAPHOM BHUJE, T. €. B BUJE BKIIOUCHHS/OTKIFOUCHHS YIIPABIIs-
IOIIETO MeXaHW3Ma. PaccMOTpeH npuMep NpUMEHEHHs NPEIOKEHHOro Crocoda K PEIeHHIo
3a/1a4y CIEKEHUS 32 JBIDKYLICHCS 10 BEPTHKAJILHON JIMHAM HpeIMeToM. B kauecTBe a1eMeHTa,
KOTOPBIH CJICIUT 3a HEPEeIBIIKEHUEM, BBICTYIIACT MEXaHH3M, CIOCOOHBI MEHSATH CBOI yroi
HAKJIOHA K TOPH30HTY. B KayecTBe yIpaBIsIOLIEro CUrHajaa MOXKHO II0JaBaTh HAa MEXaHH3M KO-
MaH[Ibl IIEPEMELICHHS «BHH3)» U «BBepX». IIpuBe/ieHa HEHPOHHAs CeTh, IPEICTABICHHAS B BUIIE
mporpamMsl Ha si3bike Matlab, koTopast IPOU3BOIUT NMOCTPOCHHUE HEHPOHHOM CETH MHOTOCIION-
HOTO MEPCENTPOHA C OJJHUM CKPBITHIM CIIOEM M3 JIECSATH HEHPOHOB, 00yUCHHE CETH U €€ IPOBep-
Ky. Tarxe paspaboraHa mporpaMma, KOTOpasi FeHEpHpPYeT JAaHHbIE U1 00yueHns cetn. O0yueH-
Hasi CeTh NPOTECTUPOBAHA HA BEKTOPE BXOIHBIX JAHHBIX, KOTOPBIC NMPECTABISIOT COO0H maphl
TIOJIOXKEHHSI IIEPEIBIKHOIO MEXaHH3Ma M TEKYIIEero yIia HaKkJIoHa.

HecMoTpst Ha TO YTO HPEIOKEHHBIH crIocod HamoMuHaeT npoctoii [1-perynsrop, ucnois3oBa-
HHE HEHPOHHOH CeTH ONpaBIaHO B CIIy4ac YBEIMYCHHs [IapaMETPOB BXOJHOIO BeKTOpa X, uTo
CBOWCTBEHHO PEabHBIM 3a/1a4aM, B KOTOPBIX Pa3MEpPHOCTb BEKTOpa X MOXKET COCTaBIAThH Oojiee
1000. Taxske NpeuMyIIeCTBOM JJAHHOIO METO/a SBJISIETCS NPOCTOe 10 cpaBHEHHIO ¢ TAY 00y-
YeHHE, B KOTOPOM He IPE/IIOIIaracTcst peleH s 3a1a4 HACHTH(UKALMH UCXOHOI CHCTEMBI.

KaioueBble ci10Ba: mporpaMMHOe oOecrieueHre, HEHPOHHBIE CETH, MHOTOCIIOWHBIH mepcer-
TPOH, peryJIupoBaHue, 3aaa4a cuexenus, TAY, o0yueHue HelipoHHbIX ceTeid, Matlab
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BBEAEHUE

TpaaunoHHO 3a/1a4u PETyJIUPOBAHUSI TEXHUYECKHX CHCTEM PEMIAr0TCs C HC-
TI0JIb30BAaHHUEM PETYJISITOPOB, pa3padaThIBAeMbIX Ha OCHOBE HMCIIOJIb30BAHMUS TEOPUH

* Crarpa noxyudena 10 okrsa6ps 2015.
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ABTOMATHUYECKOI'O yIpaBieHUsA. B naHHOH cTaThe paccMaTpuBaeTCs ajlbTEpPHATUB-
HBII PEIICHNIO AaHHOM 3aJadd MOJX0J, OCHOBAaHHBIM Ha HMCIOJIB30BAHUM HEHPOH-
HOM CEeTHM M pacCMOTPEHHMH 33/layd PEryJIMPOBAaHMUS KakK 3aJadyd Kiacchpukanuu
(IUT IPUHATHS PEIICHHS 10 YIPABICHNIO BKIIOYHTE/OTKIIIOYNTH).

HNCIIOJIb30BAHUE

B xaudectBe npuMepa WIIICTpauu TOro, Kak MOKHO NPUMCHATb UHCTPYMCHT
MAalnIMHHOIO 06yqu1/I$[ T pCHICHUA 3a4a4 PEryjanupoBaHus, paCCMOTPUM CIICAYIHO-

mryto (puc. 1).

alfa

Puc. 1. CxemaTuuHOE NpeJICTaBICHUE pacCMaTpUBaeMOI
3aJaun

B nanHHO¥W 3amade MOXKHO BBEIIENWTH BA KOMITOHEHTa: 1) mexanm3m (/ Ha
puc. 1), KOTOpBIf MOXKET TOBOPAYMBATHCS IO YIIIOM 0; 2) MexaHu3M (2 Ha puc. 1),
KOTOPBIM MOXKET MEHATh CBOE IOJIOKEHME Ha OTpe3ke. PaccmaTpuBaemoil 3amaueit
SIBIISIETCSI CIIEKEHNE MEXaHn3Ma / 32 MEXaHU3MOM 2.

ITpn pemennn naHHOHN 3amadn OyIeM paccMaTpuBaTh €€ Kak 3afady KIacCH-
¢ukamu B MamuHHOM Oo0y4yeHnu. Ilpum 3TOM OyIeM HCIOIB30BaTh HEHPOHHYIO
CeTh B BUJIE MHOTOCIIOMHOTO TIEpCENTPOHa IS ee penieHus. BxoaHoi nabopmaim-
eil 111 HeHPOHHOM ceTh OyIeT SBIATHCS BEKTOP X, COCTOSIIMMA U3 MOJOXKCHUS Me-
XaHu3Ma 2 ¥ yriia HakJioHa MexaHu3ma /. BeIXoaHOM cioii cetn OyneT cocTosTh U3
JBYX HEWpOHOB, MO KOTOPBIM OIpeJessieTcs, OyleT JH MeXaHu3M [ IOBEpHYT
«BHH3» WU «BBEPX).

Jist oOydeHuss HEHpPOHHOH ceTH MOTpedyeTcsi BEKTOp NMPUMEPOB, KOTOPHIE
MOHO 700 chopMHpOBaTh BPYyUHYIO, THOO CTeHEPUPOBAThH MPH TIOMOIIH IIPHBE-
JCHHOM HIKE POTpaMMEI (puc. 2).
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gen input data
clear;clc;

max = 1000;
max_height = 40;
max alfa = 70;

len = 20;

X = zeros (2, max);
y = zeros (2, max);

for i=1:max
h = rand() *max_height;
a = rand()*max_alfa;

if h > tan(degtorad(a)) *len
y(:, 1) = [1 0];
else
y(:, 1) = [0 1];
end
X(:, 1) = [h al;
end
save ('input data.mat', 'X', 'y');

Puc. 2. TIporpamma Ha si3pike Matlab reHepanuy JaHHBIX U1 00y 4eHHs
HEHUPOHHOH ceTn

Cama HelipoHHas ceTh B IIPOrpaMMHOM Bujie, Ha si3bike Matlab, npencrasnena

Ha puc. 3.

clear;clc;

%% load and train network
load('input data.mat')
net = patternnet (10);

[net,tr] = train(net,X, vy);
%% check network
testX = [1,60,3;40,2,151;

testY = net (testX);
testIndices = vec2ind(testY)

Puc. 3. HeiiponHas cethb Ha s3pike Matlab

BrIXO#HBIMU 3HAUEHUSMH TaHHON HEHPOHHOW ceTH OyneT SBIATHCS BEKTOp (2,
1, 2), KOTOPEI MOTyYeH B pe3ysibTaTe MPOBEPKH HATPCHUPOBAHHOM CETH IO BEKTO-

pam (1, 60, 3; 40, 2, 15).

3AK/IIOYEHHUE

B ,I[aHHOfI CTaTbC MPUBCJCH NOAXO0J K PEryjInpoBaHUIO, KOTOpLIfI OCHOBEIBACT-
Csd Ha HCIIOJIb30BAHHUU HCﬁpOHHOﬁ CECTH B KAaUCCTBC HMHCTPYMEHTa Ui PCIICHUA
3aJa4u KJ'IaCCI/I(I)I/IKa]_[I/II/I, A€ YCJIOBHBIMHU KaTCropusaMH BBICTYIIAIOT BAapUAHTHL
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YIPABISIONIETO BO3ACHCTBUS TSl YIIPABICHUS «BBEPX» M «BHU3Y». [IpuBenIeHbI uc-
XOJIHBIE KOJIbI Ha si3bIke Matlab 1t HeHpOHHOM CeTH U ISl TeHepaliy JaHHbBIX JIJIst
ee 00yJeHusI.
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On the use of machine learning for a particular purpose of regulation”
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The paper proposes a method of regulation of a technical system which, unlike traditional ap-
proaches based on the use of automatic control theory, it is proposed to use a neural network. A
neural network is designed in this system in order to use it to solve the problem of classification

: Received 10 October 2015.
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to determine the manipulated variable in binary form, ie in the form of "on" / "off" control mech-
anism. An example of application of the method to solve the problem of tracking a moving object
in a vertical line. As part of that "follows" the movement, advocates a mechanism capable of
changing its angle to the horizon. The control signal can be fed to the move command mecha-
nism "down" and "up". It shows the neural network, presented in the form of a program in
matlab, which produces construction of a neural network of multilayer perceptron with one hid-
den layer of ten neurons, network training and its validation. The program also developed which
generates data for network training. The trained network is tested on an input vector, which rep-
resent a pair of movable mechanism position and the current angle of inclination.

Despite the fact that the proposed method resembles the simple P controller using the neural
network is justified in the case of increasing the input vector X parameter, which is character-
istic of the real problems in which the dimension of the vector X may also be more than 1000.
The advantage of this method is simple, compared with TAU , training, which is not intended
to solve problems of identification of the source system.

Keywords: software, neural network, multilayer perceptron, regulation, tracking task, TAU,
neural network training, Matlab
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