Лабораторная  работа
Карты Кохонена 
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Задание 2. Обучение сетей Кохонена
import math
  
  
class SOM :
      
    # Function here computes the winning vector
    # by Euclidean distance
    def winner( self, weights, sample ) :
          
        D0 = 0       
        D1 = 0
          
        for i  in range( len( sample ) ) :
              
            D0 = D0 + math.pow( ( sample[i] - weights[0][i] ), 2 )
            D1 = D1 + math.pow( ( sample[i] - weights[1][i] ), 2 )
              
            if D0 > D1 :
                return 0
            else : 
                return 1
      
    # Function here updates the winning vector
    def update( self, weights, sample, J, alpha ) :
          
        for i in range( len ( weights ) ) :
            weights[J][i] = weights[J][i] + alpha * ( sample[i] - weights[J][i] ) 
  
        return weights
  
# Driver code
def main() :
      
    # Training Examples ( m, n )
    T =  [ [ 1, 1, 0, 0 ], [ 0, 0, 0, 1 ], [ 1, 0, 0, 0 ], [ 0, 0, 1, 1 ] ] 
  
    m, n = len( T ), len( T[0] )
      
    # weight ( n, C )
    weights = [ [ 0.2, 0.6, 0.5, 0.9 ], [ 0.8, 0.4, 0.7, 0.3 ] ]
      
    # training
    ob = SOM()
      
    epochs = 3
    alpha = 0.5
      
    for i in range( epochs ) :
        for j in range( m ) :
              
            # training sample
            sample = T[j]
              
            # Compute winner vector
            J = ob.winner( weights, sample )
          
            # Update winning vector
            weights = ob.update( weights, sample, J, alpha )
              
    # classify test sample
    s = [ 0, 0, 0, 1 ]
    J = ob.winner( weights, s )
      
    print( "Test Sample s belongs to Cluster : ", J )
    print( "Trained weights : ", weights )
      
if __name__ == "__main__":
    main()
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Задание 3. 
https://pypi.org/project/sklearn-som/
установите библиотеку и выполните классификацию данных
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[bookmark: _GoBack] Задание 4. Выполнте самостоятельно классификацию данных для своего набора данных

Опишите набор данных
Результаты классификации данных
Выведете на экран карту Кохонена


Для сдачи лабораторной работы предоставьте набор исходных данных и программный код с комментариями

Выводы по работе:
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] import math

class so :
] # Function here computes the winning vector
o # by Euclidean distance

i def winner( self, weights, sample )

Do =0
n=o0

B i in range( len( sample ) )

DO = DO + math.pow( ( sample[i] - weights(0][i] ), 2 )
D1 = DL + mach.pow( ( sample[i] - weighes(1][i] ), 2 )

i£D0 > D1t
M return 0
R else :

R return 1

# Function here updates the winning vector
et update( self, weights, sample, J, alpha )

E £or 1 in range( len ( weights ) )
R weights[J] (1] = weights[J] (1] + alpha * ( sample(i] - weights[J][i]

zeturn weights

# Driver code
] def main()

] 4 Training Examples (m, n )
B T- [[1,10 01,0000 11,010,001, 0001111

m, n=len(T), lea( T[0] )

] # weight (n, C)
5 weights = [ [ 0.2, 0.6, 0.5, 0.8 1, [ 0.8, 0.4, 0.7, 0.3 ] ]
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4)] on win32

Type "help", "copyright”, "credits" or "license()" for more information.

>>>
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Test Sample s belongs to Cluster : 0
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<> [3] import numpy as np
import matplotlib.pyplot as plt
import pandas as pd

[ 1 '''sepal length in cm .
sepal width in cm .
petal length in cm .
petal width in cm .
class: — Iris Setosa — Iris Versicolour — Iris Virginica.

[]
from google.colab import drive
drive.mount('/content/drive')

[ 1 https://www.kaggle.com/saurabh0eee7/iriscsv?select=Iris.csv
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Q [ 1 # naseanue Habopa maHHbix ¢ 6onbwoil ByKsbl
data=pd.read_csv('/content/drive/MyDrive/MAIMHHOE/Iris.csv')

<>
[ ] data.head(3)
O
Id SepallLengthCm SepalWidthCm PetallLengthCm PetalWidthCm Species
0 1 5.1 BY5) 1.4 0.2 Iris-setosa
1 2 4.9 3.0 1.4 0.2 Iris-setosa
2 3 4.7 3.2 1.3 0.2 Iris-setosa
[ ] dataset=data.drop(['Species','Id'],axis=1)
dataset.head()
SepalLengthCm SepalWidthCm PetalLengthCm PetalWidthCm
0 5.1 BY5) 1.4 0.2
=
1 4.9 3.0 1.4 0.2
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° dataset=data.drop(['Species','Id'],axis=1)

Q dataset.head()
<> [ 1 from sklearn.preprocessing import StandardScaler
] [ 1 standard=StandardScaler()

[ ] cleandataset=pd.DataFrame(standard.fit_transform(dataset))
° cleandataset.head()

cleandataset.tail()

o
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° !'pip install minisom
from minisom import MiniSom
from matplotlib.gridspec import GridSpec
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[ ] som=MiniSom(7,7,4,sigma=0.5,neighborhood_function="'gaussian"')

Q som.train_random(cleandataset.to_numpy(),300000)
<>
° target=data.Species.astype('category').cat.codes
target.head(5)
O
[ ] label_map=som.labels_map(cleandataset.to_numpy(),target)
[ 1 1label_names=np.unique(target)
[ ] label_map
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° plt.figure(figsize=(7,7))
the_grid=GridSpec(7,7)
= + Kog + Tekct
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° for position in label_map.keys():

Q label_fracs=[label_map[position][1] for 1 in label_names]
plt.subplot(the_grid [6-position[1],position[0]],aspect=1)
<> patches,texts=plt.pie( label_fracs )
plt.legend(label_names,bbox_to_anchor=(8,1),ncol=5)
() plt.title('SELF ORGANISING MAPS',loc ='left')
plt.show()
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° plt.figure(figsize=(7,7))
frequencies=np.zeros((7,7))
for position,values in som.win_map(cleandataset.to_numpy()).items():
frequencies[position[@],position[1]]=1en(values)
plt.pcolor(frequencies,cmap="Accent_r")
plt.title('SELF ORGANISING MAPS THROUGH MINISOM',loc ='left')
plt.legend(frequencies,ncol=15)
plt.colorbar()
plt.show()
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