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O My first notebook.ipynb - Colabe X +
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File Edit View Insert Runtime Tools Help

+ Code 4+ Text

Q ° print ("Hello World!")

<> Hello World!
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import pandas as pd
pd.read csv('/content/drive/MyDrive/Data/Iris.csv')

Id SepallengthCm SepallidthCm PetallengthCm PetallidthCm Species

0 1 51 3.5 1.4 0.2 lIris-setosa
1 2 49 3.0 1.4 02 Iris-setosa
2 3 4.7 32 1.3 0.2 lIris-setosa
3 B 48 31 1.5 0.2 Iris-setosa
4 5] 50 36 1.4 0.2 Iris-setosa
145 146 6.7 3.0 52 2.3 lIris-virginica
146 147 6.3 25 50 1.9 Iris-virginica
147 148 6.5 3.0 52 2.0 lIris-virginica
148 149 6.2 3.4 54 2.3 Iris-virginica
148 150 59 3.0 51 1.8 Iris-virginica

150 rows x 6 columns
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import pandas as pd
df = pd.read csv('/content/drive/MyDrive/Data/Iris.csv")

# Slice columns

df[['SepallLengthCm', 'SepalWidthCm', 'PetallengthCm', 'PetalWid
thCm']]

SepalLengthCm SepallidthCm PetalLengthCm PetallWidthCm

0 5.1 S 1.4 0.2
1 4.9 3.0 1.4 0.2
2 4.7 3.2 1.3 0.2
3 4.6 3.1 1.5 0.2
4 5.0 3.6 1.4 0.2
145 6.7 3.0 5.2 2.3
146 6.3 2.5 5.0 1.9
147 6.5 3.0 5.2 2.0
148 6.2 3.4 5.4 2.3
149 59 3.0 5.1 1.8

# Slice column
df [ 'Species']

0 Iris-setosa
1 Iris-setosa
2 Iris-setosa
3 Iris-setosa
4 Iris-setosa
145 Iris-virginica
146 Iris-virginica
147 Iris-virginica
148 Iris-virginica
149 Iris-virginica

Name: Species, Length: 158, dtype: object




# Slice rows

df [df['Species'] != '"Iris-virginica']

Id SepallengthCm SepalWidthCm PetallengthCm PetalWidthCm Species
0 1 5.1 B15 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
3 4 4.6 3.1 1.5 0.2 Iris-setosa
4 5 5.0 3.6 1.4 0.2 Iris-setosa
95 96 57 3.0 4.2 1.2 Iris-versicolor
96 97 57 29 4.2 1.3 Iris-versicolor
97 98 6.2 29 4.3 1.3 Iris-versicolor
98 99 5.1 25 3.0 1.1 Iris-versicolor
99 100 5.7 2.8 4.1 1.3 Iris-versicolor

# Slice rows and columns

df.loc[df['Species'] == 'Iris-virginica', 'SepallengthCm']
100 6.3
101 5.8
102 7.1
103 6.3
104 6.5
105 7.6
106 4.9
107 7.3
108 6.7
109 7.2
110 6.5
111 6.4
112 6.8
113 5.7
114 5.8
115 6.4
116 6.5
117 7.7
118 7.7
119 6.0
120 6.9
121 5.6
122 7.7
123 6.3
124 6.7
125 7.2

(Exploratory data analysis) D"ima azn - 6 719
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import seaborn as sns
import matplotlib.pyplot as plt

sns.countplot (df [ 'Species'])

Iris-setosa Iris-wersicolor Iris-virginica
Species

sns.boxplot (data=df, x="'SepallLengthCm', y='Species"')

Iris-versicolor 4 I . I
Iris-virginica 4 [} I . I

T T T T T T T T
45 50 55 6.0 65 7.0 15 8.0
SepalLengthCm

Species

sns.displot (data=df, x="'SepallengthCm', hue="'Species"')

17.5 A

Species
3 Iris-setosa
[ Iris-versicolor
3 Iris-virginica

45 5.0 55 6.0 65
SepallengthCm

sns.barplot (data=df, x="'SepallengthCm', y='Species"')




Iris-setosa

1es

Iris-wersicolor

Spec

Iris-virginica

0 1 2 3 4 5 3 7
SepallengthCm

sns.scatterplot (data=df, x='SepallengthCm’', y="'SepalWidthCm', hu
e='Species')
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import pandas as pd
df = pd.read csv('/content/drive/MyDrive/Data/Iris.csv')

X = df[['SepallengthCm', 'SepalWidthCm', 'PetallengthCm’,
'PetalWidthCm'] ]
y = df['Species']

KNN DNAZK IR wnnnn [IN'9 T DN/ 2/Tnnn e

import numpy as np




def KNN (k,X,vy,u):

k number of neighbors

train data

train labels

new sampleto be classified

id
id
#
id

c=OX

# find distance between u and each sample in the training s
et

dist vector = []

for m in range(len (X)) :

dist = 0
for i in range(len(u)) :
dist += (u[i]-X[m,1i]) ** 2

dist = np.sqrt(dist)
dist vector.append(dist)

# find k nearest neighbors
labels = []
y_copy=list (y)
for 1 in range (k) :
min dist = min(dist vector)
min dist index = dist vector.index(min dist)
labels.append(y copy[min dist index])
dist vector.pop (min dist index)
y _copy.pop (min dist index)

# find most common label within k-nearest neighbors
labels unique = list (set (labels))
labels count = []
for label in labels unique:
labels count.append(labels.count (label))

max count = max(labels count)
max count index = labels count.index (max count)
max count label = labels unique[max count index]

return max count label

k=3
X = df[['SepallengthCm', 'SepalWidthCm', 'PetallengthCm', 'Peta
1IWidthCm']].to numpy ()

y = df['Species'].to numpy ()

u=[5.7, 3.0, 4.2, 1.2]

'Iris-versicolor’
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import pandas as pd
df = pd.read csv('/content/drive/MyDrive/Data/Iris.csv')




X = df[['SepallengthCm', 'SepalWidthCm', 'PetallengthCm',
'PetalWidthCm'] ]
y = df['Species']

from sklearn.model selection import train test split
X train, X test, y train, y test = train test split(X, y)

.N'"™M50 NN KNN DNMIA7R NIY¥NANA DINIA DX AION/' 2/Tnnn e

from sklearn.neighbors import KNeighborsClassifier
knn3 = KNeighborsClassifier (n neighbors=3)
knn3.fit (X train, y train)

KNeighborsClassifier(algorithm="auto"', leaf size=3@, metric="minkowski',
metric_params=None, n_Jjobs=None, n_neighbors=3, p=2,
weights="uniform")

Allonn 7w accuracy TTA DX AWUNN/' p/TNNn e

knn3.score (X test,y test)

0.9210526315789473

.01y K 19501 11y 0WIX'TAN DX NAYNNRN AX717 2N/ Tn/nn e

for k in range(1l,55,2):
knn = KNeighborsClassifier (n neighbors=k)
knn.fit (X train, y train)
accuracy = knn.score (X test,y test)
print (k,accuracy)

1 0.9210526315789473
3 0.9210526315789473
5 0.9210526315789473
7 0.8947368421052632
9 0.9473684210526315
11 0.9473684210526315
13 0.9473684210526315
15 0.9473684210526315
17 0.9473684210526315
19 0.9473684210526315
21 0.9473684210526315
23 0.9473684210526315
25 0.9473684210526315
27 0.9473684210526315
29 0.9473684210526315
31 0.9736842105263158




33 0.9736842105263158
35 0.9473684210526315
37 0.9473684210526315
39 0.9473684210526315
41 0.9473684210526315
43 0.9473684210526315
45 0.9473684210526315
47 0.9473684210526315
49 0.9473684210526315
51 0.9210526315789473
53 0.9210526315789473

Alon 7w yixa 11D — 8 719
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from sklearn.metrics import confusion matrix
confusion matrix(y test, knn.predict (X test))

array([[11, @, @],

.confusion matrix 7w N2 NAIXN A'¥N/' A/ TNAINN e

from sklearn.metrics import plot confusion matrix
plot confusion matrix(knn, X test, y test)

Iris-setosa

Iris-versicolor

Tue label

Iris-wirginica

Iris-setosa  Iris-versicolor Iris-virginica
Predicted label
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import pandas as pd
df = pd.read csv('/content/drive/MyDrive/Data/Iris.csv")

X = df[df['Species']!="Iris-

setosa'] [['SepallengthCm', 'SepalWidthCm', 'PetallengthCm',
'PetalWidthCm'] ]

y = df [df['Species']!="Iris-setosa']['Species']

X train, X test, y train, y test = train test split(X, y)

knn33 = KNeighborsClassifier (n neighbors=33)
knn33.fit (X train, y train)

tn, fp, fn, tp = confusion matrix(y test,
knn33.predict (X test)) .ravel()

precision = tp / (tp+fp)
recall = tp / (tp+fn)

fl = 2*precision*recall / (precision+recall)

print ('precision:',precision, 'recall:',recall,'Fl:',£f1)

precision: 0.9375 recall: 0.9375 F1l: 0.9375

N1IdN NT'N7a TI0' Awin - 9 7o
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df = pd.read csv('/content/drive/MyDrive/Data/Iris.csv")

df = df[df['Species']!="Iris-setosa']
df = df.sample(frac=1).reset index (drop=True)
X = df[['SepalWidthCm', 'PetalWidthCm']].to numpy ()

y = df['Species'].to numpy ()

def accuracy(classifier,X,vy):
k fold = KFold(n splits=5)

train score t = 0
test score t =0

for train indices, test indices in k fold.split (X):
classifier.fit (X[train indices], yl[train indices])
train score t += classifier.score(X[train indices],

yltrain indices])
test score t += classifier.score(X[test indices],
yltest indices])

return train score t/5,test score t/5

k list=[]




train score=[]
test score=[]

for k in range(1l,65,2):
knn = KNeighborsClassifier (n neighbors=k)
acc accuracy (knn, X, y)
k list.append (k)
train score.append(acc[0])
test score.append(acc[1l])

plt.plot (k list,train score, label='Train error')
plt.plot(k list,test score,label='Test error')
plt.legend()

plt.xlabel ('k")

plt.gca() .invert xaxis()

plt.ylabel ('score')

plt.gca() .invert yaxis()

plt.grid()
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forest0 = imglib.imread('/content/drive/My
Drive/Data/images/forest0.jpg"')
plt.imshow (forestO)
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(hight,width,colors) = forestO.shape

forestl = forest0.copy()
for h in range (hight) :
for w in range (int (width*.45),int (width*.55)) :
forestl[h,w,0]=255
plt.imshow (forestl) ;
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forest2 = forest0.copy()
h start = int (hight*0.45)
h end int (hight*0.55)




forest2[h start:h end,:,1]=0
plt.imshow (forest2) ;
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def img to features (image) :

(hight,width, colors) = image.shape

n pixels = hight * width

average red = image[:,:,0].sum() / n pixels
avarage green = image[:,:,1].sum() / n pixels
avarage blue = image[:,:,2].sum() / n pixels
features = [average red,avarage green,avarage blue]

return features
print (img to features (forest0))

[86.43915605095542, 103.66260350318471, 79.31247876857749]




