using System;
using System.Collections;
using System.ComponentModel;
using System.Diagnostics;
using System.Windows.Forms;
using System.IO;
using System.Runtime.Serialization;
using SKD.UtilityLibrary;
namespace SKD.NNBackProb
{

[Serializable]

public class NN : ICloneable,ISerializable 

{


#region Events


public delegate void NextCycleEventHandler(object sender, CycleEventArgs e );


public event NextCycleEventHandler NextCycleEvent;


#endregion



//////////////////////////////////////////////////////////////////



# region Fields and Enums


public static bool breakSingnal = false;


/// <summary>



/// Gloabal Error



/// </summary>



ArrayList gError = new ArrayList( 1000 );  // save the Global Error direction



float [][]connect;
// Connections : 1 if Neurons are connected, else 0



float [][]w
;  
// Gewichts Matrix



float [][]dw;  
// delta Gewichte



float [][]tw;

// temporäre Gewichtsmatrix for Batch learning usw...



float [][]pw;  
// alte vorhergehende delta Gewichte (past wights)



float []a;

// Activations



float []net
;   
// neto Input



float []soll;
  
// soll Value of Output-neurons



float []lokalG;     
// current lokal Gradient



float []oldLokalG;  
// previous lokal Gradient



float []error ;
// Error, Differenz zwischen soll und ist der



/*  Output-Neuronen */



int numberInputNeurons

= 1;
// Number of InputNeurons



int numberOutputNeurons
= 1;
// Number of Output Neurons



int number  


= 0;  
// Whole Number of Neurons



int batch_cycles

= 10;    // Number of Pattern before update



int teaching_cycles
= 200;  // Number of cycles(forward and backprobagation)



float 
teachingFactor

= 0.3f; // Lernfactor (factor für dw)



float   alphaFactor

= 0.5f; // Factor for Momentum Update



float   maxError

= 0.1f; // maximal accepted error



int []  neuronsPerLayers;

// remember initial neuron/layer setting



int [] counter;


// help array to check "NachbarLayer"



/// <summary>



/// output-neuron is less than this 



/// Enums for Pattern-strategie



/// </summary>



public enum PatStartegie


{



GLEICHVERTEILT 
= 0,



LINEAR


= 1 


}


private static bool 
 Bias

= true;// if true use Bias Neurons



/// <summary>



///  Learning Strategie Type



/// </summary>



public enum teachingStrategieType


{



LEARN_BATCH


= 1,




LEARN_STD_BACKPROB

= 3,



LEARN_MOMENTUM_BACKPROB
= 4


}


teachingStrategieType strategie
= teachingStrategieType.LEARN_STD_BACKPROB;


/// <summary>



/// Random Types (for ex: init Wights )



/// </summary>



public enum randTypes


{



RAND_STD_SERO_ONE


= 1,//[ 0  ,1]  




RAND_NEGATIV_POSITIV_ONE

= 2,//[-1  ,1]




RAND_SERO_POINTFIVE


= 3,//[ 0  ,0.5]




RAND_NEGATIV_POSITIV_POINTFIVE
= 4 //[-0.5,0.5]



}


randTypes randomType



= randTypes.RAND_STD_SERO_ONE;


/// <summary>



/// values for select different activation functions



/// </summary>



public enum activationFunctionType


{



ACT_TANH

= 1, 



ACT_LOGISTISCH

= 2


}


activationFunctionType activationFunction 







= activationFunctionType.ACT_TANH;


Random random = new Random();


# endregion



//////////////////////////////////////////////////////////////////



#region Serialization


/// <summary>



/// DeSerialization Construktor



/// </summary>



/// <param name="info"></param>



/// <param name="context"></param>



protected NN(SerializationInfo info, StreamingContext context)


{



char[] splits = {';'};



string [] temp = info.GetString("NeuronsPerLayer").Split( splits );



this.neuronsPerLayers = new int[temp.Length];



int counter = 0;



foreach( string s in temp )




this.neuronsPerLayers[counter++] = int.Parse( s );




this.Init( this.NeuronsPerLayer );




this.randomType


= 





(randTypes)info.GetInt32("RandType");



this.ActivationFunction = 





(activationFunctionType)info.GetInt32("ActFktType");



this.TeachingStrategie
= 





(teachingStrategieType)info.GetInt32("TeachingType");



this.BatchCycles

= info.GetInt32("BatchCycles");



this.maxError


= (float)info.GetDouble("MaxError");



this.UseBias


= info.GetBoolean("Bias");



this.Teaching_Factor
= (float)info.GetDouble("TeachingFactor");



this.Alpha_Factor

= (float)info.GetDouble("AlphaFactor");



MatrixSerializationHelper helper = new MatrixSerializationHelper();



this.w
= ((MatrixSerializationHelper)info.GetValue(








"WMatrix", helper.GetType() )).w;


}


/// <summary>



/// Serialization Funktion



/// </summary>



/// <param name="info"></param>



/// <param name="context"></param>



public virtual void GetObjectData(SerializationInfo info, 



StreamingContext context)


{



char[] splits
= {';'};



string temp

= "";



foreach( int x in this.neuronsPerLayers )





temp += x.ToString() + ";";



temp = temp.TrimEnd( splits );



info.AddValue("NeuronsPerLayer", temp );



info.AddValue("RandType",this.randomType);




info.AddValue("ActFktType",this.ActivationFunction );




info.AddValue("TeachingType",this.TeachingStrategie);




info.AddValue("BatchCycles",this.BatchCycles);




info.AddValue("Bias",this.UseBias);




info.AddValue("MaxError",this.maxError);




info.AddValue("TeachingFactor",this.Teaching_Factor
);




info.AddValue("AlphaFactor",this.Alpha_Factor);




MatrixSerializationHelper helper = new MatrixSerializationHelper();



helper.w = this.w;




info.AddValue( "WMatrix", helper );


}


#endregion



//////////////////////////////////////////////////////////////////



# region General



/// <summary>



///  Konstruktor of the Neuonal Net, with init user defined Factors 



/// </summary>



/// <param name="neuronsPerLayer"></param>



/// <param name="techFactor"></param>



/// <param name="AlphaFactor"></param>



/// <param name="wights"></param>



public NN( int [] neuronsPerLayer, float techFactor,



float AlphaFactor, float [][] wights )


{



this.Init( neuronsPerLayer );




if( techFactor    != 0 
)teachingFactor  
= techFactor;



if( AlphaFactor   != 0 
)alphaFactor

= AlphaFactor;


}


/// <summary>



/// Konstruktor of the Neuonal Net 



/// </summary>



/// <param name="neuronsPerLayer"></param>



public NN( int [] neuronsPerLayer )


{



this.Init( neuronsPerLayer );



}


/// <summary>



///  use to set manuel some Parameters of this class 



/// </summary>



/// <param name="rand"></param>



/// <param name="act"></param>



/// <param name="update"></param>



/// <param name="batch_cycl"></param>



/// <param name="maxError"></param>



/// <param name="bias"></param>



public void initParams( randTypes rand, activationFunctionType act, 



teachingStrategieType update,



int batch_cycl,float maxErr, bool bias )


{



this.randomType 

= rand;




this.activationFunction
= act;




this.strategie


= update;




this.maxError


= maxErr;




if(batch_cycl != 0)




this.batch_cycles 
= batch_cycl;





for( int i=1; i <= number ; i++ )




if( bias == true )





connect[0][i] = 1;




else






connect[0][i] = 0;





Bias

= bias;




// Unvollständig evtl noch neu initialisieren



}


/// <summary>



/// initialisize the main and static part of this class 



/// ,summary for the different konstruktors 



/// </summary>



/// <param name="neuronsPerLayer"></param>



public void Init( int [] neuronsPerLayer )


{



this.neuronsPerLayers
= neuronsPerLayer;




counter 

= new int[ neuronsPerLayer.Length + 1 ];



counter[0] 



= 0;



this.number



= 0;




this.numberInputNeurons = neuronsPerLayer[0];




this.numberOutputNeurons= neuronsPerLayer[neuronsPerLayer.Length-1];





for( int i=0 ; i< neuronsPerLayer.Length ; i++ )



{




this.number 

+= neuronsPerLayer[i];





counter[i+1] = counter[i] + neuronsPerLayer[i];



}



a 


= new float[number+1]; 



net 

= new float[number+1];



soll

= new float[number+1];



error   
= new float[number+1];



lokalG

= new float[number+1];



oldLokalG
= new float[number+1];



connect 
= new float[number+1][];



for( int i=0; i < connect.Length; i++ ) connect[i] = new float[number+1];



w 


= new float[number+1][];



for( int i=0; i < w.Length; i++ ) w[i] = new float[number+1];



dw 


= new float[number+1][];



for( int i=0; i < dw.Length; i++ )dw[i]= new float[number+1];



pw 


= new float[number+1][];



for( int i=0; i < pw.Length; i++ )pw[i]= new float[number+1];



tw 


= new float[number+1][];



for( int i=0; i < tw.Length; i++ )tw[i]= new float[number+1];



w[0][0] 
= 0.0f; // Bias ( Schwellwert );




a[0]

= -1;



// set initial Wights for a full Conection Standart Net




for( int i=0 ; i <= number ; i++ )




for(int j=0 ; j <= number ; j++ )




{





if( i >= j || !areNachbarLayer(i,j,counter) || i==0 || j==0 )





{






if( i == 0 && j > numberInputNeurons && Bias == true)






{







// Connect the Bias Neurons








connect
[i][j] = 1; 







w

[i][j] = 0.0f;







}






else







{  // no Connection








w

[i][j] = 0.0f;







connect
[i][j] = 0;






}





}





else






{
// standart Neuron Connection with rabdom wights







connect
[i][j] = 1;






switch( randomType )






{ 


case randTypes.RAND_NEGATIV_POSITIV_ONE 
:  

//[-1  ,1  ]




w[i][j] = ((float)random.NextDouble()-1) * 2;



break;


case randTypes.RAND_SERO_POINTFIVE


:

//[ 0  ,0.5]




w[i][j] = (float)random.NextDouble()/2.0f; 



break;



case randTypes.RAND_NEGATIV_POSITIV_POINTFIVE:
    //[-0.5,0.5]




w[i][j] = (float)random.NextDouble() - 0.5f;



break;


case  randTypes.RAND_STD_SERO_ONE

:


//[ 0  ,1  ]




w[i][j] = (float)random.NextDouble();



break;
 


default :w[i][j] = (float)random.NextDouble();break;//[ 0  ,1  ]







}





}




}






}


/// <summary>



/// ReInit WightMatrix



/// </summary>



public void InitWights()


{



if( this.counter == null || this.counter.Length <= 0 )




{




Trace.WriteLine(" Gewichte konnten nicht reinitialisiert werden ");




return;



}



// set initial Wights for a full Conection Standart Net




for( int i=0 ; i <= this.number ; i++ )





for(int j=0 ; j <= this.number ; j++ )





{




  if( i >= j || !areNachbarLayer(i,j,this.counter) || i==0 || j==0 )






{






if( i == 0 && j > numberInputNeurons && Bias == true)






{







// Connect the Bias Neurons








connect
[i][j] = 1; 







w

[i][j] = 0.0f;







}






else







{  // no Connection








w

[i][j] = 0.0f;







connect
[i][j] = 0;






}





}





else






{
// standart Neuron Connection with rabdom wights







connect
[i][j] = 1;






switch( randomType )






{ 


case randTypes.RAND_NEGATIV_POSITIV_ONE 
:  

//[-1  ,1  ]




w[i][j] = ((float)random.NextDouble()-1) * 2;



break;


case randTypes.RAND_SERO_POINTFIVE


:

//[ 0  ,0.5]




w[i][j] = (float)random.NextDouble()/2.0f; 



break;



case randTypes.RAND_NEGATIV_POSITIV_POINTFIVE:
    //[-0.5,0.5]




w[i][j] = (float)random.NextDouble() - 0.5f;



break;


case  randTypes.RAND_STD_SERO_ONE

:


//[ 0  ,1  ]




w[i][j] = (float)random.NextDouble();



break;
 


default :w[i][j] = (float)random.NextDouble();break;//[ 0  ,1  ]







}





}




}



}


/// <summary>



/// kontrolliert, das nur Neuronen benachbarte Layer verbunden werden



/// und zwar vorwärts gerichted 



/// </summary>



/// <param name="prev"></param>



/// <param name="next"></param>



/// <param name="counter"></param>



/// <returns></returns>



private bool areNachbarLayer(int prev,int next,int[] counter)


{



for( int i = 1; i < counter.Length ; i++ )



{




if(
prev <= counter[i-1] && next > counter[i-1] 





&& next <= counter[i]  )





if( i != 1 && prev > counter[i-2] ) 






return true; 



}



return false;




}


/// <summary>



/// function to control the whole teaching-process 



/// [] Pattern Nr. [] Input-Vector [] Output-Vector



/// </summary>



public void teaching( float [][][] patternArray, 

int cycles, NN.PatStartegie Verteilung)


{



this.gError.Clear();




if( cycles == 0 )




cycles = this.teaching_cycles;




bool goon = true;



if( patternArray.Length == 0 

|| patternArray[0][0].Length != numberInputNeurons )



{




Trace.WriteLine(" Inputpattern part wrong number ");




Trace.WriteLine("NetInNumber : " + numberInputNeurons.ToString() );




goon = false;



}



if( goon != false && patternArray[0][1].Length != numberOutputNeurons )



{




Trace.WriteLine(" Outputpattern part wrong number ");




Trace.WriteLine("NetInNumber : " + numberOutputNeurons.ToString() );




goon = false;



}



if( goon == false )return;



int mod 

= 1;



switch( Verteilung )



{



// zufälliges anlegen der Muster(gleichverteilt), cycles = Anzahl





case NN.PatStartegie.GLEICHVERTEILT:





for( int i=0 ; i < cycles ; i++ )





{ 






if( NN.breakSingnal == true )






{







NN.breakSingnal = false;







return;






}





teach( patternArray[(int)(random.NextDouble()

 * patternArray.Length)] );






if( strategie == teachingStrategieType.LEARN_BATCH 







&& ( i%batch_cycles) != 0)







fullUpdate( false );







else








fullUpdate( true );






CycleEventArgs ce = new CycleEventArgs( i, cycles);






float error = this.getAllPatternError(patternArray)/patternArray.Length;







if( i % mod == 0 )







gError.Add( new FloatPoint(i+1, error ) );








if( error/numberOutputNeurons < this.maxError )//(error/patternArray.Length)/numberOutputNeurons < this.maxError ) 







{ 







Trace.WriteLine( " Error klein genug nach Cycles : " + i.ToString() );







ce.finishCycle
= i;







ce.lastError
=  (double)(error/numberOutputNeurons);







i = cycles;






}






int temp = 50000*mod;






if( i > temp)






{







// hier evtl ErrorListe verkürzen da sie schon zu lang








// geworden ist








//cleanErrorList();








mod++;






}






if( this.NextCycleEvent != null )







this.NextCycleEvent( this, ce);





}





break;




case NN.PatStartegie.LINEAR:
// der Reihe nach anlegen der Muster






int counter = 0;





int rest
= 0;





for( int i=0 ; i < cycles ; i++ )





{






rest = counter % patternArray.Length;






counter ++;






for( int j=0 ; j < patternArray.Length ; j++ )






{







if( rest == j )







{








teach( patternArray[j] );








this.fullUpdate( true );








}






}






CycleEventArgs ce = new CycleEventArgs( i, cycles);






float error = this.getAllPatternError(patternArray)/patternArray.Length;







if( i % mod == 0 )







gError.Add( new FloatPoint(i+1, error ) );








if( error/numberOutputNeurons < this.maxError )







{ 







i = cycles;







Trace.WriteLine( " Error klein genug ");







ce.finishCycle
= i;







ce.lastError
=  (double)(error/numberOutputNeurons);







i = cycles;






}






if( i > 50000*mod )






{







mod++;







// hier evtl ErrorListe verkürzen da sie schon zu lang








// geworden ist








//cleanErrorList();







}






if( this.NextCycleEvent != null )







this.NextCycleEvent( this, ce);





}





break;




default: break;




}


}


/// <summary>



/// one teaching step, use only one pattern 



/// [0][x] are the input pattern values



/// [1][x] are the output values



/// </summary>



/// <param name="patternArray"></param>



public void teach( float [][] patternArray )


{






for( int i=0; i < patternArray[0].Length && i+1 <= numberInputNeurons; i++ )





a[ i+1 ] = patternArray[0][i];




for( int i=0; i < patternArray[1].Length && i < numberOutputNeurons; i++ )



{




soll[ number-numberOutputNeurons+1+i ] = patternArray[1][i];



}



for( int i = numberInputNeurons+1; i <= number ; i++ )




propagate( i );



for( int i = number; i > numberInputNeurons; i-- )




backPropagate( i );


}


/// <summary>



///  Function deliver an OutputArray for a provided InputPattern



/// </summary>



/// <param name="patternArrayIn"></param>



/// <returns></returns>



public float[] working( float [] patternArrayIn )


{



float[] patternArrayOut = new float[ numberOutputNeurons ];






for( int i=0; i < patternArrayIn.Length && i+1 <= this.numberInputNeurons ;i++ )






a[ i+1 ] = patternArrayIn[i];



for( int i = this.numberInputNeurons+1; i <= this.number ; i++ )





propagate( i );




int j = 0;



for( int i = this.number-numberOutputNeurons+1 ; i <= this.number ; i++,j++ )





patternArrayOut[j] = a[i];



return patternArrayOut;


}


/// <summary>



/// Calculation of one Neuron (Forward propagation) 



/// </summary>



/// <param name="Neuron"></param>



public void propagate( int Neuron )


{



float sum = 0.0f;



for( int i=0 ; i < number ; i++ )



{




sum += w[i][Neuron] * a[i];
//NettoInput minus Schwelle 




}



net[Neuron] = sum;//  - ( w[0][Neuron] * a[0] );




a[Neuron] 
= fact( net[Neuron] );



}


/// <summary>



/// Calculation of one Neuron (back propagation)  



/// </summary>



/// <param name="Neuron"></param>



public void backPropagate( int Neuron )


{



error[Neuron]
= 0;
// delete old error




// calculation for Output Neuron (error and lokal-gradient)




if( Neuron > number-numberOutputNeurons )



{




error 
[Neuron] 
= soll[Neuron] - a[Neuron];




lokalG
[Neuron] 
= abfact( net[Neuron], a[Neuron] ) 





* error[Neuron];




}



// calculation for Hidden Neuron (error and lokal-gradient)




if( Neuron <= number-numberOutputNeurons && Neuron > numberInputNeurons )



{




for( int i = 0; i <= number ; i++)





error[Neuron]
+= w[Neuron][i] * lokalG[i]; 
 




lokalG[Neuron] 
= abfact( net[Neuron], a[Neuron] ) * error[Neuron];



}



// calculate delta wights and save old delta wights




for( int j = 0; j < Neuron ; j++ )



{




if( connect[j][Neuron] == 1 )




{





pw
[j][Neuron]
= dw[j][Neuron];





dw
[j][Neuron]
= teachingFactor * lokalG[Neuron] * a[j];




}



}





}


/// <summary>



/// update Strategie, löschen der Gradienten 



/// </summary>



/// <param name="doit"></param>



public void fullUpdate( bool doit )


{



for( int j = number; j > numberInputNeurons; j-- )



{




oldLokalG[j] 
= lokalG[j];




lokalG   [j] 
= 0.0f;




for( int i = 0; i <= number ; i++)




{





switch( strategie )





{






case teachingStrategieType.LEARN_BATCH: 








if( doit == true )








w[i][j] += tw[i][j];







else









tw[i][j] += dw[i][j];







break;






case teachingStrategieType.LEARN_STD_BACKPROB : 
// Standart Update der Gewichte








w[i][j] += dw[i][j];







break;






case teachingStrategieType.LEARN_MOMENTUM_BACKPROB:// Momentum Update








w[i][j] = w[i][j] + dw[i][j] + 








alphaFactor
* pw[i][j]; 







break;






default: 







Trace.WriteLine(" NO correct Learning Methode found !!!");







break;





}




}








}



}


/// <summary>



/// Aktivierungsfunction 



/// </summary>



/// <param name="x"></param>



/// <returns></returns>



public float fact( float x )


{



switch( activationFunction )



{




case activationFunctionType.ACT_TANH
:






return Functions.TanH( x );




case activationFunctionType.ACT_LOGISTISCH :






return Functions.SigmoidOne( x );





default:





return Functions.SigmoidOne( x );



}


}


/// <summary>



///  Ableitung der Activierungsfunktion 



/// </summary>



/// <param name="net"></param>



/// <param name="act"></param>



/// <returns></returns>



public float abfact( float net, float act )


{



switch( activationFunction )



{




case activationFunctionType.ACT_TANH
:






return Functions.TanH_dx( net ) + 0.1f;




case activationFunctionType.ACT_LOGISTISCH :






//return Functions.SigmoidOne_dx( net );






return  act*( 1 - act ) ;





default:





//return Functions.SigmoidOne_dx( net );






return  act*( 1 - act ) ;




}


}


/// <summary>



/// return the Global error, Differnezen werden Quadriert und



///
die Summe halbiert



/// </summary>



/// <returns></returns>



public float getGlobalErrorQ()


{



float ge = 0.0f;



for(  int i = number; i > number-numberOutputNeurons ; i--)




ge += (soll[i] - a[i]) * (soll[i] - a[i]);



return (float)Math.Sqrt( (double)ge ); //( ge / 2.0f );




}


/// <summary>



/// calculate the Error for all given Pattern



/// </summary>



/// <param name="patternArray"></param>



/// <returns></returns>



public float getAllPatternError( float [][][] patternArray )


{



float error = 0;



for( int i = 0; i < patternArray.Length ; i++ )



{




this.working( patternArray[i][0] );





for( int j=0 ; j < patternArray[i][1].Length 





&& j < numberOutputNeurons 


; j++ )




{





soll[ number-numberOutputNeurons+1+j ] = patternArray[i][1][j];




}




error += getGlobalErrorQ();



}



return error;



}


/// <summary>



/// set a new Wigth Matrix, should not use this random Wights 



/// </summary>



/// <param name="wight"></param>



public void SetWigthMatrix( float [][] wight )


{



if( wight.Length == w.Length )



{




for( int i = 0; i < wight.Length ; i++ )





if( wight[i].Length != w[i].Length )






return;




w = wight;



}


}


/// <summary>



/// Set Connection Matrix



/// </summary>



/// <param name="c"></param>



public void SetConnectMatrix( float[][] c )


{



this.connect = c;



}


/// <summary>



/// display Delta-Wight Matrix 



/// </summary>



public void showDeltaWights()


{



Trace.WriteLine("########### Delta-Wight Matrix ############");



for( int i=0 ; i <= number ; i++ )



{




String outstr = "";




outstr +=  i.ToString();




outstr += " : ";




for(int j=0 ; j <= number ; j++ )




{





outstr += " |";





if( dw[i][j] == 0 )






outstr += "0.0000000";





else







outstr +=  dw[i][j].ToString();




}




Trace.WriteLine( outstr );




}



}


/// <summary>



/// display Wight Matrix 



/// </summary>



public void showWights()


{



Trace.WriteLine("########### Wight Matrix ############");



for( int i=0 ; i <= number ; i++ )



{




String outstr = "";




outstr += i.ToString();




outstr += " : ";




for(int j=0 ; j <= number ; j++ )




{





outstr += " |";





if( w[i][j] == 0 )






outstr += "0.0000000";





else







outstr +=  w[i][j].ToString();




}




Trace.WriteLine( outstr );




}



}


/// <summary>



/// display Activation Value-List



/// </summary>



public void showActivation()


{



Trace.WriteLine("########### Activation List ############");



String outstr = "";



for( int i=0 ; i <= number ; i++ )



{




outstr += i.ToString();




outstr += ": ";




outstr +=  a[i].ToString();




outstr += " |";




}



Trace.WriteLine( outstr );



}


/// <summary>



/// display lokal Gradienten-List 



/// </summary>



public void showGradients()


{



Trace.WriteLine("########### Gradient List ############");



String outstr = "";



for( int i=0 ; i <= number ; i++ )



{




outstr += i.ToString();




outstr += ": ";




outstr += oldLokalG[i].ToString();




outstr += " |";




}



Trace.WriteLine( outstr );



}


/// <summary>



/// display Global Error 



/// </summary>



public void showGlobError()


{



Trace.WriteLine("########### Global  Error  ############");



String outstr = this.getGlobalErrorQ().ToString();




Trace.WriteLine( outstr );




}


/// <summary>



/// return Vector with Global errors afer every teaching step



/// </summary>



/// <returns></returns>



public ArrayList GetErrorVector()


{



return this.gError;




}


/// <summary>



/// create an real copy



/// </summary>



/// <returns></returns>



public object Clone()


{



NN newNet = new NN( this.neuronsPerLayers );




newNet.SetWigthMatrix( this.w );




newNet.SetConnectMatrix( this.connect );




newNet.TeachingStrategie
= this.TeachingStrategie;




newNet.Teaching_Factor

= this.Teaching_Factor;




newNet.UseBias



= this.UseBias;




newNet.TeachingCycles

= this.TeachingCycles;




newNet.BatchCycles


= this.BatchCycles;




newNet.Cancel_Threshold

= this.Cancel_Threshold;




newNet.ActivationFunction
= this.ActivationFunction;




newNet.Alpha_Factor


= this.Alpha_Factor;




return newNet;


}


# endregion



//////////////////////////////////////////////////////////////////



#region Properties


[Description("Lernfactor (factor für dw)"), Category("Parameter")]


public float Teaching_Factor


{



get{ return teachingFactor; }



set{  teachingFactor = value; }


}


[Description("Factor for Momentum Update"), Category("Parameter")]


public float Alpha_Factor


{



get{ return alphaFactor; }



set{  alphaFactor = value; }


}


[Description("Lernen wird abgebrochen wenn Fehler kleiner gleich dieser Wert"), 


Category("Parameter")]


public float Cancel_Threshold


{



get{ return this.maxError; }




set{  this.maxError = value; }


}


[Description("Type of the Activation Function"), 


Category("Parameter")]


public activationFunctionType ActivationFunction


{



get{ return activationFunction; }



set{  activationFunction = value; }


}


[Description("Using Bias Neuron if  TRUE"), 


Category("Parameter")]


public bool UseBias


{



get{ return Bias; }



set{  Bias = value; }


}


[Description("Type of Teaching Strategie"), 


Category("Parameter")]


public teachingStrategieType TeachingStrategie


{



get{ return strategie; }



set{  strategie = value; }


}


[Description("Number of Teaching Cycles before Update wights"), 


Category("Parameter")]


public int BatchCycles


{



get{ return this.batch_cycles; }




set{ this.batch_cycles = value;}


}


[Description("Number of Teaching Cycles"), 


Category("Parameter")]


public int TeachingCycles


{



get{ return this.teaching_cycles; }




set{ this.teaching_cycles = value;}


}


[Description("Number of Neurons per Layer"), 


Category("Parameter")]


public int[] NeuronsPerLayer


{



get{ return this.neuronsPerLayers; }



}


[Description("type of value-range for weight-init ..."), 


Category("Parameter")]


public randTypes RandType


{



get{return this.randomType;}




set{this.randomType = value;}


}


# endregion


}

# region Helper Classes ( MatrixSerializationHelper, CycleEventArgs )

[Serializable]

class MatrixSerializationHelper

{


public float [][]w;

}

public class CycleEventArgs:EventArgs

{


public int currentCycle = 0;


public int cycleNumber  = 0;


public int finishCycle  = -1;


public double lastError = -1;


public CycleEventArgs( int curr, int number )


{



this.currentCycle = curr;




this.cycleNumber  = number;



}


public CycleEventArgs( int curr, int number,int finish )


{



this.currentCycle = curr;




this.cycleNumber  = number;




this.finishCycle  = finish;



}

}

#endregion

}
