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Iteration number 172 produced 6 Good values ocut of 250
Learn called at number 5 Pattern value = ] Neuron wvalus = -1
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Iteration number 174 produced & Good values out of 250

Learn called at number 5 Pattern wvalue = ] Neuron wvalue = -]

Iteration number 188 produced 5 Good values out of 250
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Iteration number 18% produced 5 Good values out of 250
Iteration number 190 produced 250 Good values out of 250

105

o plaS e a8 1 Jlade g0 AdAlINE el Lulul sl 05,5 (336, YA * mmro gl o oum 31 B 4 ol e oo Jlio o2l 50 45 johailens
@ by e slacyjg 9 asg,g dSd (ol ( 8 Glo 4 0g oy =) & jganl é 0 5 ) ] g5 oE T il ped s I e T a oa eals dae

&S o gex |, (NODES) a5 sloo 5 51 S0 52

ools T b S t3gel (sl p a5 35 plmosls ils S o 0,5 29,5 olsie 4 (Transfer Function) Jls! mb b 511, gex Jol> s

wa|ow)wul?mbiwbwlﬁjsa [ u“‘)P“S“"“E“\“‘Ss“ Mydkﬂwslfc@odb@.‘b gl oo

3591 n Camods | promo slageul ded Jb uedg g do ;0 aS nl U el 00 59T Cawds s ol b g0 Ll jlja jo aSlis (Jlie ol 3590 50

70

www.Prozhe.com



www.Prozhe.com

o3l cog Jlws B3 o 7, pogigiue b ,0 BTl g 8,5T ot |y o slagwl aen B asd dwlol jud ] a5 Coul oo aiigh 5,5k aslip

el VoS & a0 a5 ] ol cond oS aiS o Lzl 1) (oali el ol @8l 50 bl o bl jo Bl az iy sy

for{ int i=0; i<nCount; i+ )
{

dTotal +=
nlb )2
}

{ { BasicLink ) this.InputLinks[ i ] ) .WeightedInputValue |

this.NodeValues[ nID ] = TransisecFunction( dlotal )

2.

pb & double g5 51 s mite 421 2l qoxr Jol> 5205 00 1y J100si5 5999 ke w29 sa IS5 0,5 Sy & by slawisy (55, Lo 95 0

5 conl plpoad o33 Values (oI5 s a5 nodevalue cobs b NID jlaie a5 col cpl aslay wb a5 asil wal> 1o opl ,o 035 e adlol total

‘))"5&54 (Sl 00 00l gl>, | |L)4>L...1 P InputLinks mnl)'l Ll )0 a8) 1) (69959 0,5 j0 jlade ydgl ¢ piiin (00l
dReturn = bnInputNode.GetValue( nID )

* [ { double )arrayLinkValues[ Values.Weight ] ):

ol ot adgl aolaie Adaline Link Luis CoNStructor s ,o ¥ oS & )50 a5 45 ol Sigm o
arrayLinkValues|[ Values.Weight ] = Values.Random(| -1, 1 ) fuas

5 i S uteo el 0 G (sl aSil cdled ol a5 Cesliaerpas cpl el V9= Bolal sae G lade ol i g0 45 jsblea
5 oS g0 oolainl Slawlows ly (59 jlade 31 g wiS oo J1,S5 1) Dl jgiws a5 2 12l @l iy 0 YU a5 12 ;0 a5 jeblad aldl Canss i S
oS Jolis 55 @b opl a5 S s ,5ee TransferFunction Jusl ob 5 e dTOtal i a5 o aslsl dTOtal 4 1) Jol> gyomme

if( dvalue < 0 ) 005 el losle
return -1.0;

& a5
return 1.0;
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NodeErrors[ Values.NodeError ] =
{ [ double )NodeValuess[ Values.NodeValue ] ) 7=2.0;
BasicLink link:
int nCount = Inputlinks.Count:
double dDelta;

for | int i=0; i<nCount; i-4++ )
{
link = | BasicLink ) InpucLinks[ 1 ]:
/// delta rule
dbelta = [ ([ doudle JNodeValues[ Values.lLearningRate ] )
T ( double )link. InputValue| Values NodeWalus ) )

* [ ( double )NodeErrors([ Values . NodeError ] ):
link.Updacelleight [ dDelta ):

6 us
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The CNeuralNet class
o5 oo &9, CNeuralNet S L

098 & 4Y 9 09ye sl YY Y

SO9,9
Struct SNeuron

{

//the number of inputs into the neuron
int m_NumlInputs;

//the weights for each input
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Vector m_vecWeight;
/lctor

SNeuron (int NumInputs);
I8

039 ol a5 double g4 51 St o S0 g 8,5 cud ain) (o0 ygy9 0 aS 1) sle (539,5 ple Wb s wole (LS
olai polas Ll e 5 soled ol sl SNeuron B9 0,8 158 S 9,98 4 (699,95 @ ASS Aol o ls 0g> o) e

-N—&AS < ‘_;de )L)Jbo
W o3lo sl axsl acd oy Salus sla )T Slbul> gl WIS sl solel g ol STL B std b,
eegd Myfirstvector.Size() gws 5l oolaiwl b1, s sliled! sloas o)l oo sMyfirstvector.clear()
#include
Std::vectorMyFirstVector;
For(int i=0; 1<10; 1++)

{
MyFirstVector.push_back(i) ;

Count<<endl<<myfirstvector;
J</endI<<myfirstvector

ool asliys o lo ol il canlio floj 10 wlbaos o ol ], Lo Og_/f[oj.std.'.'VGCtOf' Conedd dbaSl> g o 4 (55l o
.MJ
‘Caol SNeuron ouiilo po pls

SNeuron::SNeuron(int NumiInputs): m_NumiInputs(NumlInputs+1)
{

//we need an additional weight for the bias hence the +1
for (int i=0; i
{

//set up the weights with an initial random value

m_vecWeight.push_back(RandomClamped());
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struct SNeuronLayer

{

//the number of neurons in this layer

int m_NumNeurons,

//the layer of neurons

vector m_vecNeurons,
SNeuronLayer(int NumNeurons, int NumInputsPerNeuron),

}’.

slo coliz ol Central L. o ¥ G S5 b g0 5l (sl dis o po b sloos 5 oo o 45 ghailos

e s
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Central oS5 &y, TF— Y
class CNeuralNet

{

private:

int m_Numlnputs,

int m_NumOQutputs,

int m_NumHiddenLayers,

int m_NeuronsPerHiddenLyr;

//storage for each layer of neurons including the output layer

vector m_vecLayers;
public:
CNeuralNet(),

//have a guess... ;0)
void CreateNet();

//gets the weights from the NN

vector GetWeights()const;

//returns the total number of weights in the net

int GetNumberOfWeights()const,

//replaces the weights with new ones

void PutWeights(vector &weights),
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//calculates the outputs from a set of inputs

vector Update(vector &inputs),

//sigmoid response curve

inline double Sigmoid(double activation, double response);
Ph
std b, S Oleie ], Lo 504,9 _a}.zw,o/;a/update bwgi Aol JB sl chuogi jl i o aoliy ol slo Lz i
oS o0 BT 0 double Ev il s Stdj/aﬁ K Olsie o pd ) 29,5 g oD o double Ev il s

il oo b poilyy' oS o 00lizad T 5 CNEUraINEtWOrK (o5 adyl oo jluio jl dw 45 Cowl g, g5 op!

e [y o (25,5 5 iS4 s [ gl 00l iS Jl) ol dnz S

o iIils 9 ortl 4 S0 oS

Vector CNeuralNet::Update(vector &inputs)

{

//stores the resultant outputs from each layer

vector outputs,

int cWeight = 0;

//first check that we have the correct amount of inputs
if (inputs.size() !|= m_NumlInputs)
{

//just return an empty vector if incorrect.

return outputs;

/

//For each layer....
for (int i=0; i
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{

if(i>0)

{

inputs = outputs,
/

outputs.clear();

cWeight = 0

//for each neuron sum the (inputs * corresponding weights). Throw
//the total at our sigmoid function to get the output.
for (int j=0, j<m_veclayers.m_NumNeurons, ++j)

{

double netinput = 0;

int NumInputs = m_vecLayers</m_veclayers.m_vecNeurons[j].m Numlnputs;

//for each weight
for (int k=0, k
{

//sum the weights x inputs

netinput += m_vecLayers.m_vecNeurons[j].m_vecWeight[k] *
inputs[cWeight++];

/

//add in the bias
netinput += m_vecLayers.m_vecNeurons[j].m_vecWeight[ NumInputs-1] *

CParams::dBias;

//we can store the outputs from each layer as we generate them.
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//The combined activation is first filtered through the sigmoid
//function

outputs.push_back(Sigmoid(netinput, CParams.:dActivationResponse)),

cWeight = 0,
/

/

return outputs;
}
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struct SGenome

{

vector vecWeights,

double dFitness;

SGenome():dFitness(0){}

SGenome( vector w, double f): vecWeights(w), dFitness(){}
/overload '<' used for sorting

friend bool operator<(const SGenomec lhs, const SGenome& rhs)

{

return (lhs.dFitness < rhs.dFitness),;

}
CGenAlg: 565 Yi> 4

class CGenAlg
{

private:
//this holds the entire population of chromosomes

vector m_vecPop,

//size of population

int m_iPopSize;

//amount of weights per chromo

int m_iChromoLength;

//total fitness of population
double m_dTotalFitness;

//best fitness this population
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double m_dBestFitness;

//average fitness

double m_dAverageFitness;

//worst

double m_dWorstFitness,

//keeps track of the best genome

int m_iFittestGenome;

//probability that a chromosomes bits will mutate.
//Try figures around 0.05 to 0.3 ish

double m_dMutationRate;

//probability of chromosomes crossing over bits
//0.7 is pretty good

double m_dCrossoverRate;

//generation counter

int m_cGeneration;

void Crossover(const vector &mum,
const vector &dad,

vector &babyl,

vector &baby2);

void Mutate(vector &chromo);

SGenome GetChromoRoulette(),
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void GrabNBest(int NBest,
const int NumCopies,

vector &vecPop);

void CalculateBestWorstAvTot(),

void Reset();

public:

CGenAlg(int popsize,
double MutRat,
double CrossRat,

int numweights),

//this runs the GA for one generation.

vector Epoch(vector &old _pop);

// accessor methods

vector GetChromos()const{return m_vecPop;}

double AverageFitness()const{return m_dTotalFitness / m_iPopSize,}
double BestFitness()const{return m_dBestFitness,}

}’.

plos oIl o g oo beigd o 0 ly Ol oo sl (9,97 40 0 40 b 59 olawr oSl |, ] CGenAlg 5

Ay jloolitsl b abgspe b (o jio 4 29 j509,5 2 (s o diT (o0 (00 jIAde (olai o g b ]y Comer pla ol

03 o0 05 LawaxCNeuralNet: :putweights

,w/uéo.c od[oiu[; WJB
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bool CController::Update()

{

//run the sweepers through CParams.:iNumTicks amount of cycles. During
//this loop each sweeper's NN is constantly updated with the appropriate
//information from its surroundings. The output from the NN is obtained
//and the sweeper is moved. If it encounters a mine its fitness is
//updated appropriately,

if (m_iTicks++ < CParams::iNumTicks)

{

for (int i=0, i

{

//update the NN and position
if (Im_vecSweepers.Update(m_vecMines))

{

/lerror in processing the neural net
MessageBox(m_hwndMain, "Wrong amount of NN inputs!", "Error", MB_OK),

return false;

/

//see if it's found a mine

int GrabHit = m_vecSweepers.CheckForMine(m_vecMines, CParams::dMineScale),

if (GrabHit >= ()
{
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//we have discovered a mine so increase fitness

m_vecSweepers.IncrementFitness();

//mine found so replace the mine with another at a random

//position

m_vecMines[GrabHit] = SVector2D(RandFloat() * cxClient, RandFloat() * cyClient),
/

//update the fitness score

m_vecThePopulation.dFitness = m_vecSweepers.Fitness(),

/

/

slo 45 ,> 1 ,iCParams::iINUMTICKS  fols fui OIS o o] s G 11, Lo b o pplos T s sl
3 diged g0 Lol 055 gy o ST Ly L Combye ] Gl g A5 (o gy 0 |y Glinle (557 45 (el igucnalS”

o Lol Wil o olw] | ol 457 SlgilSo 10 1o o s b o Siulis dy0 ) Ol e (5, 5 5leg Com Mo 45,

. Ligd
//Another generation has been completed.
//Time to run the GA and update the sweepers with their new NNs

else

{

//increment the generation counter

++m_iGenerations,

//reset cycles

m_iTicks = 0;

//run the GA to create a new population

m_vecThePopulation = m_pGA->Epoch(m_vecThePopulation),

/linsert the new (hopefully)improved brains back into the sweepers
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//and reset their positions etc
for (int i=0; i
{

m_vecSweepers.PutWeights(m_vecThePopulation.vecWeights);

m_vecSweepers.Reset(),

/
/

return true;

/
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