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ДОДАТОК А

Код програмної реалізації НМ

function [Y,Xf,Af] = myNeuralNetworkFunction(X,~,~)
%MYNEURALNETWORKFUNCTION neural network simulation function.
%
% Generated by Neural Network Toolbox function genFunction, 15-Dec-2020 14:19:17.
% 
% [Y] = myNeuralNetworkFunction(X,~,~) takes these arguments:
% 
%   X = 1xTS cell, 1 inputs over TS timsteps
%   Each X{1,ts} = 8xQ matrix, input #1 at timestep ts.
% 
% andreturns:
%   Y = 1xTS cell of 1 outputs over TS timesteps.
%   Each Y{1,ts} = 1xQ matrix, output #1 at timestep ts.
% 
% where Q is number of samples (or series) and TS is the number of timesteps.

%#ok<*RPMT0>

% ===== NEURAL NETWORK CONSTANTS =====

% Input 1
  x1_step1_xoffset = [133;8139;4472;370;1.46;385;551;421062];
  x1_step1_gain = 
[0.0526315789473684;0.000641848523748395;0.00053134962805526;0.0714285714285714;1.
06382978723404;0.0571428571428571;0.0487804878048781;5.05183179420858e-06];
  x1_step1_ymin = -1;

% Layer 1
  b1 = [-1.6360157051094462; -0.65203390338148237;-
3.3431296708856379;1.0346378326456789;-0.61277649263819778;-0.99284635132325216;-
0.50526589954165801;-1.4921142288742988;0.98502158526480155;0.70925200464429028];
  IW1_1 = [0.25865093485896173 -3.0373668765090343 0.24558217219886067 
-0.12576955367826942 0.71324976456085765 -2.8632638001440491 -1.7524220950994629 
1.1926368146378095;-0.95205653818684788 0.24050549607123692 -0.58708473043653442 
3.2519582876277404 0.35490313703647369 2.4565385610629611 0.05479671132953344 
-0.11135923701563818;-2.2266544463983102 4.5180465827389078 1.8168691676983393 
0.013111169054480509 -2.5389557880918767 1.7680535995891999 0.087999601975879388 
1.8648893692183954;8.1703052822163773 -1.6842888342094373 -1.6790497043534771 
-5.8277557961029336 0.14922089204719841 -5.2744793527947165 0.015193693394255164 
1.7939195798585157;1.7966584706431399 0.83054868348699051 -1.488520261966499 
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-0.22791686034912317 -2.1823200076072542 -1.196528073242461 -0.42570635052368855 
1.4785818701858053;-1.5015194903476032 1.0739825417515338 -2.2168193216370211 
-0.20584237892475513 0.15897185352906634 -0.83724301142773994 2.4556325134327315 
0.89849482061450092;-3.4183468191385349 -4.2494499351954929 2.5196464958280478 
2.7501979675725883 -1.2462537188416734 -3.2546358310715551 -0.48101316616853462 
0.87343613160097777;-3.4618409983744423 1.2249908040036006 3.1291387316072035 
-3.5380873872801342 2.5888840216560425 2.9132585489727698 0.51475329964405747 
-1.6813964413665941;-3.8381668205971078 3.8497322413403783 -0.69655501632733341 
0.16073003405648437 3.4833419908917427 -3.7111203686848193 -2.9052512929220811 
0.31270383037386967;0.25503261566704227 0.27321560181351651 -0.091488994392802142 
-0.13060736744334003 0.092544843916414973 0.22671600034779535 0.57841019091586388 
0.033511960064696714];

% Layer 2
  b2 = -0.83364270295261766;
  LW2_1 = [0.1638987510676688 0.099834189071788815 0.053565765903352415 
0.062933439910344002 -0.301352367197045 -0.19167851245964443 0.07891298105483957 
-0.10066927659147269 0.0070341756816868026 1.7069169852572204];

% Output 1
  y1_step1_ymin = -1;
  y1_step1_gain = 0.0476190476190476;
  y1_step1_xoffset = 485;

% ===== SIMULATION ========

% Format Input Arguments
  isCellX = iscell(X);
if ~isCellX, X = {X}; end;

% Dimensions
  TS = size(X,2); % timesteps
if ~isempty(X)
    Q = size(X{1},2); % samples/series
else
    Q = 0;
end

% Allocate Outputs
  Y = cell(1,TS);

% Time loop
for ts=1:TS

% Input 1
    Xp1 = mapminmax_apply(X{1,ts},x1_step1_gain,x1_step1_xoffset,x1_step1_ymin);
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% Layer 1
    a1 = tansig_apply(repmat(b1,1,Q) + IW1_1*Xp1);

% Layer 2
    a2 = repmat(b2,1,Q) + LW2_1*a1;

% Output 1
    Y{1,ts} = mapminmax_reverse(a2,y1_step1_gain,y1_step1_xoffset,y1_step1_ymin);
end

% Final Delay States
  Xf = cell(1,0);
  Af = cell(2,0);

% Format Output Arguments
if ~isCellX, Y = cell2mat(Y); end
end

% ===== MODULE FUNCTIONS ========

% Map Minimum and Maximum Input Processing Function
function y = mapminmax_apply(x,settings_gain,settings_xoffset,settings_ymin)
  y = bsxfun(@minus,x,settings_xoffset);
  y = bsxfun(@times,y,settings_gain);
  y = bsxfun(@plus,y,settings_ymin);
end

% Sigmoid Symmetric Transfer Function
function a = tansig_apply(n)
  a = 2 ./ (1 + exp(-2*n)) - 1;
end

% Map Minimum and Maximum Output Reverse-Processing Function
function x = mapminmax_reverse(y,settings_gain,settings_xoffset,settings_ymin)
  x = bsxfun(@minus,y,settings_ymin);
  x = bsxfun(@rdivide,x,settings_gain);
  x = bsxfun(@plus,x,settings_xoffset);
end
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ДОДАТОК Б

Графічний матеріал атестаційної роботи
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ДОДАТОК В

1. Тези IХ МНПК “Science and practice of today”
                                          Секція – Технічні науки
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2. Тези доповідей ІIІ Міжнародної науково-технічної конференції 
«АКТУАЛЬНІ ПРОБЛЕМИ АВТОМАТИКИ ТА ПРИЛАДОБУДУВАННЯ

УКРАЇНИ»
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