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7 APPENDIX

APPENDIX A - MATHLAB Function for Developing of Artificial Neural
Network

function [A] = Test9(inl,in2,in3,1in4,in5,in6,in7,1in8,1in9)

A = myNeuralNetworkFunction([inl;in2;in3;in4;in5;in6;in7;1in8;in9]);
end

function [Y,Xf,Af] = myNeuralNetworkFunction (X,~,~)

$MYNEURALNETWORKFUNCTION neural network simulation function.

% Generated by Neural Network Toolbox function genFunction, 05-Dec-2017 22:24:21.

% [Y] = myNeuralNetworkFunction (X,~,~) takes these arguments:

% X = 1xTS cell, 1 inputs over TS timesteps

% Each X{1l,ts} = 9xQ matrix, input #1 at timestep ts.
3 and returns:
% Y = 1xTS cell of 1 outputs over TS timesteps.

% Each Y{1l,ts} = 3xQ matrix, output #1 at timestep ts.

% where Q is number of samples (or series) and TS is the number of timesteps.

$#0k<*RPMT0>

% ===== NEURAL NETWORK CONSTANTS =====
% Input 1

xl_stepl_xoffset = [0;0;0;0;0;0;0;0;0];

x1 stepl gain =
[0.00917431192660551;0.0072202166064982;0.00706713780918728;0.00602409638554217;0.006
2111801242236;0.0122699386503067;0.0127388535031847;0.0111731843575419;0.011363636363
636417 ;

x1 stepl ymin = -1;
% Layer 1
bl = [-3.1625132944198859;-7.3862728403466651;-2.6367860349243379;7.328723831161847;—

0.82538657295576856;3.0587174366787631];

IwWl 1 = [0.37444841065763013 -1.4129577512708835 -1.9820179860343781 -
0.96597197929904688 -0.081970406721104505 -1.3326140949796201 -1.2244491798918469 -
1.1187575042779068 -0.87035998362423461;3.6128809018999175 3.2173951205557367
0.97754992065566815 10.338277416233556 4.4493408541859756 18.625609153503092

16.332561518743539 -20.362008645919843 -26.580325001198773;-2.5624568223803195 -
2.5249495374986712 0.22522009190015813 -3.4438289616037419 -3.280031190449014 -

9.3289917171942172 -15.677936280543257 7.2849479523255329 12.278743202759596; -
51.084825520115814 23.015873732625444 30.94750176830598 3.6550679706568587
25.740635753820296 -36.405167885624216 -10.72879717951059 15.671413795987336

17.208346343380416;0.50212152741271698 -1.6101907886173501 -0.91678922467797352 -
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0.44374655763784682 -0.8641754370199376 1.2708542462485748 0.54348842062360714
0.48444568155563666 2.4298446967979626;1.9042255769052392 0.80404686730400665
1.1335955206754409 1.381990267112347 1.1220096113197597 0.99541503615800497
1.2129916341762605 1.0737270518963984 0.31176872838885755];

% Layer 2
b2 = [-1.000000883412842;1.3749353572479331e-05;-1.0000174482665234];
LW2 1 = [-0.0062422957139925241 1.2885404630670678e-08 1.0000001739369313 -

1.2558787766337351e-09 5.0102954479073749e-08 0.99375878738306456;0.83476939205943046
1.0000001932009654 1.6757095910432272e-07 1.0000000739226675 -9.8544692687228781e-08
-0.16524451785092353;-1.0573694974960179 -1.0000002325309683 -1.0000002834808355 -
1.0000000871135086 9.1930231633440667e-08 -0.057351951305608759];

% Output 1
yl stepl ymin = -1;
yl stepl gain = [2;2;2];

yl stepl xoffset = [0;0;0];

% Format Input Arguments
isCellX = iscell(X);

if ~isCellX, X = {X}; end;
% Dimensions

TS = size(X,2); % timesteps

if ~isempty (X)

Q = size(X{1l},2); % samples/series

else

end

% Allocate Outputs

Y = cell(1,TS);

% Time loop

for ts=1:TS
% Input 1

Xpl = mapminmax apply (X{1l,ts},x1l stepl gain,xl stepl xoffset,xl stepl ymin);

% Layer 1

al = tansig apply(repmat (bl,1,Q) + IWl 1*Xpl);
% Layer 2

a2 = repmat (b2,1,0) + LW2 1*al;
% Output 1

Y{1l,ts} = mapminmax reverse(a2,yl stepl gain,yl stepl xoffset,yl stepl ymin);
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end

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

Af = cell(2,0);

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

end

% 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

APPENDIX B - C# Cording for Developing interface in- between MATHLAB
and C#

using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
namespace Neurallnter;
{
public interface IFindPos
{

double[] Test9(double Numl, double Num2, double Num3, double Num4, double
Num5, double Num6, double Num7, double Num8, double Num9) ;
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APPENDIX C - C# Cording for Interfacing Kinect into C#

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

using

System;

System.Collections.Generic;

System.Ling;

System.Text;

System.Threading.Tasks;

System.Windows;

System.Windows.Controls;

System.Windows.Data;

System.Windows.Documents;

System.Windows.Input;

System.Windows.Media;

System.Windows.Media.Imaging;

System.Windows.Navigation;

System.Windows.Shapes;

LightBuzz.Vitruvius;

System.Speech.Recognition;

System.Speech.Synthesis;

Newtonsoft.Json;

Advantech.Adam;

NeuralNetwork?2;

Microsoft.Kinect;

System.Windows.Threading;

System.Threading;

System.Net.Http;

Advantech.Common;

namespace HomeBot

/// <summary>

/// Interaction logic for MainWindow.xaml

/// </summary>

public partial class MainWindow
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FindPos2IFindPos net = new FindPos2IFindPos () ;

KinectSensor _sensor;

MultiSourceFrameReader _reader;

PlayersController playersController;

HomeBotData _SensorData = new HomeBotData() ;

DispatcherTimer MainTimer;

SpeechRecognitionEngine recEngine = new SpeechRecognitionEngine () ;

private static ComPort Coml = new ComPort (3);

private static System.Timers.Timer ComTimer;

private static System.Timers.Timer NetTimer;

JointType startl = JointType.ShoulderRight;
JointType _centerl = JointType.ElbowRight;

JointType _endl = JointType.WristRight;

JointType _start2 = JointType.ElbowLeft;
JointType _center2 = JointType.ShoulderLeft;

JointType end2 = JointType.SpineShoulder;

JointType start3 = JointType.AnkleRight;
JointType center3 = JointType.KneeRight;

JointType _end3 = JointType.HipRight;

JointType startd4 = JointType.HipLeft;
JointType center4 = JointType.KneelLeft;

JointType end4 = JointType.AnklelLeft;

JointType _start5 = JointType.SpineShoulder;
JointType center5 = JointType.ShoulderRight;

JointType _end5 = JointType.ElbowRight;

JointType start6 = JointType.WristLeft;

JointType center6 = JointType.ElbowLeft;
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JointType end6 = JointType.ShoulderLeft;

JointType start7 = JointType.Head;
JointType center7 = JointType.Neck;

JointType _end7 = JointType.SpineShoulder;

JointType start8 = JointType.SpineBase;
JointType _center8 = JointType.HipLeft;

JointType end8 = JointType.KneelLeft;

JointType _start9 = JointType.KneeRight;
JointType center9 = JointType.HipRight;

JointType _end9 = JointType.SpineBase;

public MainWindow ()

InitializeComponent () ;
MainTimer = new DispatcherTimer () ;
MainTimer.Interval = new TimeSpan(0,0,0,0,500);

MainTimer.Tick += MainTimer Tick;

// TimerCallback tmCallback = SensorCom;
// Timer timer = new Timer (tmCallback,null, 1000, 1000);
//Console.WritelLine ("Press any key to exit the sample");

// Console.ReadLine() ;

// _dtTimer = new DispatcherTimer();
/// _dtTimer.Tick += new System.EventHandler (SensorCom) ;
// _dtTimer.Interval = new TimeSpan(0, 0, 0, 1); //Timespan of 2 seconds

// _dtTimer.Start();

ComTimer = new System.Timers.Timer (2000);
// Hook up the Elapsed event for the timer.

ComTimer.Elapsed += ComTimer Elapsed;
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ComTimer.AutoReset = true;

ComTimer.Enabled = true;

NetTimer = new System.Timers.Timer (2000);

NetTimer.Elapsed += NetTimer Elapsed;

NetTimer.AutoReset = true;

// NetTimer.Enabled = true;

ComOpen () ;

MainTimer.Start () ;

Thread.Sleep (3000) ;

void Reader MultiSourceFrameArrived(object sender, MultiSourceFrameArrivedEventArgs

e)

var reference = e.FrameReference.AcquireFrame () ;

// Color

using (var frame = reference.ColorFrameReference.AcquireFrame ())

if (frame != null)

if (viewer.Visualization == Visualization.Color)

viewer.Image = frame.ToBitmap() ;

// Body

using (var frame = reference.BodyFrameReference.AcquireFrame ())

if (frame != null)
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var bodies = frame.Bodies () ;

_playersController.Update (bodies) ;

Body body = bodies.Closest();

if (body != null)

viewer.DrawBody (body) ;

anglel.Update (body.Joints[ startl], body.Joints[ centerl],
body.Joints[_endl], 50);

angle2.Update (body.Joints[_ start2], body.Joints[_ center2],
body.Joints[ end2], 50);

angle3.Update (body.Joints[_ start3], body.Joints[_ center3],
body.Joints[_end3], 50);

angled.Update (body.Joints[ startd], body.Joints[ centerd],
body.Joints[_end4], 50);

angle5.Update (body.Joints[_ start5], body.Joints[_ center5],
body.Joints[ end5], 50);

angle6.Update (body.Joints[_ starté], body.Joints[_ center6],
body.Joints[ end6], 50);

angle7.Update (body.Joints[ start7], body.Joints[ center7],
body.Joints[_end7], 50);

angle8.Update (body.Joints[ start8], body.Joints[ center8],
body.Joints[ end8], 50);

angle9.Update (body.Joints[_ start9], body.Joints[_ center9],
body.Joints[ end9], 50);

tblAnglel.Text = ((int)anglel.Angle).ToString();

tblAngle2.Text = ((int)angle2.Angle).ToString();

tblAngle3.Text = ((int)angle3.Angle).ToString();

tblAngled4.Text = ((int)angled.Angle).ToString();

tblAngle5.Text = ((int)angleb5.Angle).ToString();

tblAngle6.Text = ((int)angle6.Angle).ToString();

tblAngle7.Text = ((int)angle7.Angle).ToString();

tblAngle8.Text = ((int)angle8.Angle).ToString();

tblAngle9.Text = ((int)angle9.Angle).ToString();
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_SensorData.neck = Convert.ToIntl6 (tblAngle7.Text);
_SensorData.shoLeft = Convert.ToIntl6 (tblAngle2.Text);
_SensorData.shoRight = Convert.ToIntl6 (tblAngle5.Text);
_SensorData.ElboLeft = Convert.ToIntl6 (tblAngle6.Text);
_SensorData.ElboRight = Convert.ToIntl6 (tblAnglel.Text);
_SensorData.HipLeft = Convert.ToIntl6 (tblAngle8.Text);
_SensorData.HipRight = Convert.ToIntl6 (tblAngle9.Text);

_SensorData.KneeLeft = Convert.ToIntl6 (tblAngled.Text);

_SensorData.KneeRight = Convert.ToIntl6 (tblAngle3.Text);

APPENDIX D - C# Cording for Getting sensor information’s

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace HomeBot

class HomeBotData

public double[] NuralData;

public int neck;

public int shoLeft;

public int shoRight;
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public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

public

int

int

int

int

int

int

stati

stati

stati

stati

stati

int

int

int

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

ElboLeft;

ElboRight;

HipLeft;

HipRight;

Kneeleft;

KneeRight;

c double lux

c double Tempatrature;

7

c double Humidity;

c double OutputPower;

c string RSt

sit;

sitR;

sta;

HumenState;

NotHumanDetect

HumanDetect

r;

= true;

true;

sitting = true;

sitReading = true;

standing =

true;

Invalid = true;

VoiceMode =

PatternMode

EnableZonel

EnableZone?2

false;

false;

false;

false;
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public

public

public

public
public

public

public

public

public

public

public

public

bool LightlOn = false;

bool LightlOff = false;

bool LightlMid = false;

bool

bool

bool

bool

bool

bool

bool

bool

bool

//light and

public
public

public

public

public

//temp
public

public

bool

bool

bool

bool

bool

Light20n = false;

Light20ff = false;

Light2Mid = false;

AutoMode = false;

ManualMode = false;

ZonelLightH = true;

ZonelLightL = true;

Zone2LightH = true;

Zone2LightL = true;

temp setting

LightH = false;

LightM = false;

LightL = false;

TempH = false;

TempL = false;

Alert System

bool

bool

TempAlHi = true;

TempAlLo = true;

//light level Alert System

public bool LightAlHi = true;
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public

public

public

public

public

public
public

public

public

public

public

public

public

public

public
public

public

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

bool

LightAlMd =

LightAlLo =

LightAlHil

LightAlMdl

LightAlLol

LightAlHi2
LightAlMd2

LightAlLo2

LightAlHi3

LightAlMd3

LightAlLo3

LightAlHi4

LightAlMd4

LightAlLo4

LHi = true;

LMd = true;

LLo = true;

true;

true;

true;

true;

true;

true;

true;

true;

true;

true;

true;

true;

true;

true;
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APPENDIX E - C++ Cording for interfacing Smart Object

#include<ESP8266WiFi.h>
const char* ssid = "xxx";

const char* password = "xxxxxxx";

WiFiServer server (80);
int val = 0;

int dimming = 128;

void setup() {

Serial.begin (9600) ;

pinMode (D1, OUTPUT);// Set AC Load pin as output
pinMode (D5, INPUT_PULLUP);

attachInterrupt (digitalPinToInterrupt (D5), zero_crosss_int, RISING);

Serial.println();

Serial.println();

Serial.print ("Connecting to network");
Serial.println(ssid);
WiFi.mode (WIFI STA);

//WiFi.hostname ("Smart Lamp");
//WiFi.enableSTA (1) ;

WiFi.begin(ssid, password);

WiFi.config (IPAddress (192, 168, 43, 105), IPAddress (192, 168, 43, 105),
IPAddress (255, 255, 255, 0));

while (WiFi.status() != WL_CONNECTED) {
delay (500) ;

Serial.print(".");

Serial.println("");

Serial.println("WiFi connected");

// Start the server
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server.begin () ;

Serial.println("Server started");

// Print the IP address

Serial.println(WiFi.localIP());

void zero_crosss_int() //function to be fired at the zero crossing to dim the light
{
int dimtime = (75*dimming); // For 60Hz =>65
delayMicroseconds (dimtime) ; // Wait till firing the TRIAC
digitalWrite (D1, HIGH); // Fire the TRIAC
delayMicroseconds (10) ; // triac On propogation delay

// (for 60Hz use 8.33) Some Triacs need a longer period

digitalWrite (D1, LOW); // No longer trigger the TRIAC (the next zero crossing
will swith it off) TRIAC

void loop () {

WiFiClient client = server.available();
if (!client) {
return;

// Wait until the client sends some data
Serial.println("new client");
while (!client.available()) {

delay (1) ;

// Read the first line of the request

String req = client.readStringUntil('\r");
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Serial.println(req);

client.flush () ;

// Match the request

if (reqg.indexOf ("/gpio/0") != -1) {
val = 128;

}

else if (reqg.indexOf ("/gpio/1") != -1) {
val = 96;

}

else if (reqg.indexOf ("/gpio/2") != -1) {
val = 64;

}

else if (reqg.indexOf ("/gpio/3") != -1) {
val = 32;

}

else if (req.indexOf ("/gpio/4"™) != -1) {
val = 0;

}

else if (req.indexOf ("/gpio/5") != -1) {
String P = "HTTP/1.1 200 OK\r\nContent-Type:

text/html\r\n\r\n<!DOCTYPE HTML>\r\n<html>\r\n";
p += (val) ? "ON" : "OFE";

p += "</html>\n";

// Send the response to the client
client.print (p);
delay (1) ;

return;

else {
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Serial.println("invalid request");

client.stop();

return;

// Set GPIO2 according to the request

//analogWrite (D2, wval);

dimming = val;

client.flush();

// Prepare the response

String s = "HTTP/1.1 200 OK\r\nContent-Type:

HTML>\r\n<html>\r\nLIGHT is now ";
s += (val) ? "ON" : "OFF";

s += "</html>\n";

// Send the response to the client

client.print(s);

delay (1) ;

Serial.println("Client disonnected");

// The client will actually be disconnected

text/html\r\n\r\n<!DOCTYPE

// when the function returns and 'client' object is detroyed
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