
kNN Example-6 (k-Nearest Neighbor algorithm in plain Python)

လကǿǹရǽဂဏနǿǽမȀǴǽ(hand-written digits)ကǵǷကǵနǿǽ(digit) အȁဖစǿǹȁပǴငǿǽǹပǽသညǼǿalgorithm

ဤဥပမǴသညǿလကǿǹရǽဂဏနǿǽမȀǴǽ(hand-written digits)ကǵǷစကနǿဖတǿထǴǽသညǼǿimages 1797 ခǷပǳဝငǿသညǼǿdigits dataset ကǵǷtrain

ǹဒတǴအစǷȃငǼǿtest ǹဒတǴအစǷခȂǺȁခǴǽပǶǽkNN algorithm သညǿȁဖငǼǿclassification လǷပǿသညǼǿဥပမǴ ȁဖစǿသညǿ။

k-nn algorithm သညǿclassification လǷပǿရနǿȃငǼǿregression လǷပǿရနǿȃစǿမȀǵǽလǷǻǽလǷပǿရနǿအတȂကǿအသǷǻǽȁပǵǷငǿသညǼǿsupervised machine

learning algorithm ȁဖစǿသညǿ။ instance-based algorithm တစǿမȀǵǽȁဖစǿသညǿ။ memory ǹပတȂငǿအǹȁဖကǵǷခနǥǿမȃနǿȁခငǿǽ(estimating)

ȁပလǷပǿရနǿmodel တညǿǹဆǴကǿထǴǽȁခငǿǽမȀǵǽမဟǷတǿဘǺtraining examples မȀǴǽအǴǽလǷǻǽကǵǷmemory သǵမǿǽဆညǿǽထǴǽပǶǽprediction

ȁပလǷပǿȁခငǿǽȁဖစǿǹသǴǹကǴငǼǿလညǿǽ instance-based algorithm ဟǷǹခဆǵǷȁခငǿǽȁဖစǿသညǿ။

k-nn algorithm အလǷပǿလǷပǿပǷǻမȃtest လǷပǿမညǼǿinput တစǿခǷကǵǷmemory ǹပရȃǵtraining example မȀǴǽȃငǼǿအနǶǽစပǿဆǷǻǽတǸညǶ(most

similar)သညǼǿ(euclidean_distance အနညǿǽဆǷǻǽȁဖစǿသညǼǿ) အရǴကǵǷရȃǴǹȁဖပǶǽအǹȁဖထǷတǿǹပǽȁခငǿǽȁဖစǿသညǿ။ တစǿနညǿǽအǴǽȁဖငǼǿ

အနǶǽစပǿဆǷǻǽတǸညǶသǸ၏ အမȀǵǽအစǴǽȁဖစǿǹကǴငǿǽခနǥǿမȃနǿǽȁခငǿǽȁဖစǿသညǿ။

test လǷပǿမညǼǿinput ȃငǼǿtraining example တǵǷအကǴǽeuclidean_distance အနညǿǽဆǷǻǽȁဖစǿȁခငǿǽသညǿအနǶǽစပǿဆǷǻǽတǸညǶ(most

similar)တǸညǶသညǿ။

Classification အတȂကǿဆǵǷလငǿa) unweighted: output the most common classification among the k-nearest neighbors

b) weighted: sum up the weights of the k-nearest neighbors for each classification value, output classification with highest

weight

Regression အတȂကǿဆǵǷလငǿ

a) unweighted: output the average of the values of the k-nearest neighbors

b) weighted: for all classification values, sum up classification value weight and divide the result trough the sum of all

weights

Feature မȀǴǽ၏ အǹရǽပǳမ ကȂǴȁခǴǽမသǵပǿမȀǴǽသညǼǿအခǳunweighted k-nn algorithm ကǵǷအသǷǻǽȁပသညǿ။ Feature မȀǴǽ၏

အǹရǽပǳမမတǸညǶသညǼǿအခǳweighted k-nn algorithm ကǵǷအသǷǻǽȁပသညǿ။

The weighted k-nn version is a refined version of the algorithm in which the contribution of each neighbor is weighted

according to its distance to the query point. Below, we implement the basic unweighted version of the k-nn algorithm for

the digits dataset from sklearn.

Package မȀǴǽကǵǷimport လǷပǿȁခငǿǽ

matrix မȀǴǽကǵǷတȂကǿရနǿnumpy ကǵǷimport လǷပǿသညǿ။

ဂရပǿပǷǻမȀǴǽဆȂǺတȂကǿရနǿmatplotlib ကǵǷimport လǷပǿသညǿ။

ǹဒတǴမȀǴǽရယǸရနǿsklearn.datasets မȃload_digits ကǵǷimport လǷပǿသညǿ။

train ǹဒတǴအစǷȃငǼǿtest ǹဒတǴအစǷခȂǺȁခǴǽရနǿsklearn.model_selection မȃtrain_test_split import လǷပǿသညǿ။

In [1]: import numpy as np
import matplotlib.pyplot as plt
from sklearn.datasets import load_digits
from sklearn.model_selection import train_test_split
np.random.seed(123)

%matplotlib inline

Dataset

ဤ ဥပမǴ တȂငǿdigits dataset ကǵǷအသǷǻǽȁပသညǿ။ digits dataset ထǺတȂငǿလကǿǹရǽဂဏနǿǽမȀǴǽ(hand-written digits)ကǵǷ

စကနǿဖတǿထǴǽသညǼǿimages 1797 ခǷပǳဝငǿသညǿ။digit တစǿခǷစǶသညǿpixel value မȀǴǽကǵǷ64-dimensional vector ȁဖငǼǿǹဖǴǿȁပထǴǽသညǿ။
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In [2]: # We will use the digits dataset as an example. It consists of the 1797 images of hand-written digits. Each digit 
is
# represented by a 64-dimensional vector of pixel values.

digits = load_digits()

data set ကǵǷǹခယǸပǶǽǹနǴကǿ(load လǷပǿပǶǽǹနǴကǿ) data set ထǺတȂငǿပǳဝငǿသညǼǿarray ၄ ခǷကǵǷကညǼǿသညǿ။ array ၄ ခǷမȃǴ data array,

images array, target_names array, target array တǵǷ ȁဖစǿသညǿ။

In [3]: digits.images

In [4]: digits.target_names

Out[3]: array([[[ 0.,  0.,  5., ...,  1.,  0.,  0.],
        [ 0.,  0., 13., ..., 15.,  5.,  0.],
        [ 0.,  3., 15., ..., 11.,  8.,  0.],
        ...,
        [ 0.,  4., 11., ..., 12.,  7.,  0.],
        [ 0.,  2., 14., ..., 12.,  0.,  0.],
        [ 0.,  0.,  6., ...,  0.,  0.,  0.]],

       [[ 0.,  0.,  0., ...,  5.,  0.,  0.],
        [ 0.,  0.,  0., ...,  9.,  0.,  0.],
        [ 0.,  0.,  3., ...,  6.,  0.,  0.],
        ...,
        [ 0.,  0.,  1., ...,  6.,  0.,  0.],
        [ 0.,  0.,  1., ...,  6.,  0.,  0.],
        [ 0.,  0.,  0., ..., 10.,  0.,  0.]],

       [[ 0.,  0.,  0., ..., 12.,  0.,  0.],
        [ 0.,  0.,  3., ..., 14.,  0.,  0.],
        [ 0.,  0.,  8., ..., 16.,  0.,  0.],
        ...,
        [ 0.,  9., 16., ...,  0.,  0.,  0.],
        [ 0.,  3., 13., ..., 11.,  5.,  0.],
        [ 0.,  0.,  0., ..., 16.,  9.,  0.]],

       ...,

       [[ 0.,  0.,  1., ...,  1.,  0.,  0.],
        [ 0.,  0., 13., ...,  2.,  1.,  0.],
        [ 0.,  0., 16., ..., 16.,  5.,  0.],
        ...,
        [ 0.,  0., 16., ..., 15.,  0.,  0.],
        [ 0.,  0., 15., ..., 16.,  0.,  0.],
        [ 0.,  0.,  2., ...,  6.,  0.,  0.]],

       [[ 0.,  0.,  2., ...,  0.,  0.,  0.],
        [ 0.,  0., 14., ..., 15.,  1.,  0.],
        [ 0.,  4., 16., ..., 16.,  7.,  0.],
        ...,
        [ 0.,  0.,  0., ..., 16.,  2.,  0.],
        [ 0.,  0.,  4., ..., 16.,  2.,  0.],
        [ 0.,  0.,  5., ..., 12.,  0.,  0.]],

       [[ 0.,  0., 10., ...,  1.,  0.,  0.],
        [ 0.,  2., 16., ...,  1.,  0.,  0.],
        [ 0.,  0., 15., ..., 15.,  0.,  0.],
        ...,
        [ 0.,  4., 16., ..., 16.,  6.,  0.],
        [ 0.,  8., 16., ..., 16.,  8.,  0.],
        [ 0.,  1.,  8., ..., 12.,  1.,  0.]]])

Out[4]: array([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])
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data array ကǵǷX အȁဖစǿtarget array ကǵǷy အȁဖစǿသတǿမȃတǿသညǿ။

In [5]: X, y = digits.data, digits.target

In [6]: X

In [7]: y

Train ǹဒတǴအစǷȃငǼǿTest ǹဒတǴအစǷခȂǺȁခǴǽȁခငǿǽ

In [8]: X_train, X_test, y_train, y_test = train_test_split(X, y)
print(f'X_train shape: {X_train.shape}')
print(f'y_train shape: {y_train.shape}')
print(f'X_test shape: {X_test.shape}')
print(f'y_test shape: {y_test.shape}')

Digits dataset မȃလကǿǹရǽဂဏနǿǽမȀǴǽ(hand-written digits)ကǵǷပǷǻǹဖǴǿကညǼǿȁခငǿǽ

Out[6]: array([[ 0.,  0.,  5., ...,  0.,  0.,  0.],
       [ 0.,  0.,  0., ..., 10.,  0.,  0.],
       [ 0.,  0.,  0., ..., 16.,  9.,  0.],
       ...,
       [ 0.,  0.,  1., ...,  6.,  0.,  0.],
       [ 0.,  0.,  2., ..., 12.,  0.,  0.],
       [ 0.,  0., 10., ..., 12.,  1.,  0.]])

Out[7]: array([0, 1, 2, ..., 8, 9, 8])

X_train shape: (1347, 64)
y_train shape: (1347,)
X_test shape: (450, 64)
y_test shape: (450,)
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In [9]: # Example digits
fig = plt.figure(figsize=(10,8))
for i in range(10):

ax = fig.add_subplot(2, 5, i+1)
plt.imshow(X[i].reshape((8,8)), cmap='gray')

    
plt.show()

k-Nearest Neighbor Class တညǿǹဆǴကǿȁခငǿǽ

Euclidean_distance ကǵǷတȂကǿသညǼǿclass တစǿခǷတညǿǹဆǴကǿသညǿ။ training data အမȀǴǽအǴǽလǷǻǽမȃတစǿခǷခȀငǿǽစǶအတȂကǿtraining data

တစǿခǷȃငǼǿnew input example ( matrix of input examples X) တǵǷအကǴǽအကȂǴအǹဝǽ(euclidean distance )ကǵǷတȂကǿသညǿ။

Euclidean_distance အနညǿǽဆǷǻǽကǵǷရȃǴသညǿ။ ထǵǷeuclidean_distance အကȂǴအǹဝǽအနǶǽȁဖစǿသညǼǿtraining data ပǳဝငǿသညǼǿအစǷ

သǵǷမဟǷတǿအဖȂǺ သǵǷမဟǷတǿအမȀǵǽအစǴǽထǺတȂငǿinput test သညǿပǳဝငǿသညǿ။
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In [10]: class kNN():
def __init__(self):

pass

def fit(self, X, y):
self.data = X
self.targets = y

def euclidean_distance(self, X):
"""

        Computes the euclidean distance between the training data and
        a new input example or matrix of input examples X.

        Training data တစǿခǷȃငǼǿ new input example ( matrix of input examples X) တǵǷအကǴǽ 
         အကȂǴအǹဝǽ(euclidean distance )ကǵǷ တȂကǿသညǿ။ 
         """

# input: single data point (data point တစǿခǷတညǿǽအတȂကǿ euclidean distance တȂကǿရနǿ)
if X.ndim == 1:

l2 = np.sqrt(np.sum((self.data - X)**2, axis=1))

# input: matrix of data points (matrix  data point တစǿခǷတညǿǽအတȂကǿ euclidean distance တȂကǿရနǿ)
if X.ndim == 2: 

n_samples, _ = X.shape
l2 = [np.sqrt(np.sum((self.data - X[i])**2, axis=1)) for i in range(n_samples)]

return np.array(l2)

def predict(self, X, k=1):
"""

        Predicts the classification for an input example or matrix of input examples X
        """

# step 1: compute distance between input and training data
dists = self.euclidean_distance(X)

# step 2: find the k nearest neighbors and their classifications
if X.ndim == 1:

if k == 1:
nn = np.argmin(dists)
return self.targets[nn]

else:
knn = np.argsort(dists)[:k]
y_knn = self.targets[knn]
max_vote = max(y_knn, key=list(y_knn).count)
return max_vote

if X.ndim == 2:
knn = np.argsort(dists)[:, :k]
y_knn = self.targets[knn]
if k == 1:

return y_knn.T
else:

n_samples, _ = X.shape
max_votes = [max(y_knn[i], key=list(y_knn[i]).count) for i in range(n_samples)]
return max_votes

Initializing and training the model

တညǿǹဆǴကǿပǶǽသညǼǿclass ကǵǷသǷǻǽ၍ machine learning model တစǿခǷကǵǷȁပလǷပǿသညǿ။ machine learning model ထǺသǵǷ input ȁဖစǿသညǼǿ

X_train ȃငǼǿtarget ȁဖစǿသညǼǿy_train ကǵǷထညǼǿǹပǽပǶǽ fit လǷပǿသညǿ။
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In [11]: knn = kNN()
knn.fit(X_train, y_train)

print("Testing one datapoint, k=1")
print(f"Predicted label: {knn.predict(X_test[0], k=1)}")
print(f"True label: {y_test[0]}")
print()
print("Testing one datapoint, k=5")
print(f"Predicted label: {knn.predict(X_test[20], k=5)}")
print(f"True label: {y_test[20]}")
print()
print("Testing 10 datapoint, k=1")
print(f"Predicted labels: {knn.predict(X_test[5:15], k=1)}")
print(f"True labels: {y_test[5:15]}")
print()
print("Testing 10 datapoint, k=4")
print(f"Predicted labels: {knn.predict(X_test[5:15], k=4)}")
print(f"True labels: {y_test[5:15]}")
print()

Accuracy on test set

တညǿǹဆǴကǿထǴǽသညǼǿmachine learning model မȃထǷတǿǹပǽသညǼǿခနǥǿမȃနǿǽခȀကǿအǹȁဖ မညǿမမȃနǿကနǿသညǿကǵǷဆနǿǽစစǿသညǿ။

In [12]: # Compute accuracy on test set
y_p_test1 = knn.predict(X_test, k=1)
test_acc1= np.sum(y_p_test1[0] == y_test)/len(y_p_test1[0]) * 100
print(f"Test accuracy with k = 1: {format(test_acc1)}")

y_p_test5 = knn.predict(X_test, k=5)
test_acc5= np.sum(y_p_test5 == y_test)/len(y_p_test5) * 100
print(f"Test accuracy with k = 5: {format(test_acc5)}")

Ref: https://github.com/zotroneneis/machine_learning_basics (https://github.com/zotroneneis/machine_learning_basics)

ȁမနǿမǴဘǴသǴȁဖငǼǿmachine learning algorithm ရȃငǿǽȁပခȀကǿမȀǴǽကǵǷwww.acmv.org/pyml.html တȂငǿဖတǿǵǷငǿပǳသညǿ။

Testing one datapoint, k=1
Predicted label: 3
True label: 3

Testing one datapoint, k=5
Predicted label: 9
True label: 9

Testing 10 datapoint, k=1
Predicted labels: [[3 1 0 7 4 0 0 5 1 6]]
True labels: [3 1 0 7 4 0 0 5 1 6]

Testing 10 datapoint, k=4
Predicted labels: [3, 1, 0, 7, 4, 0, 0, 5, 1, 6]
True labels: [3 1 0 7 4 0 0 5 1 6]

Test accuracy with k = 1: 97.77777777777777
Test accuracy with k = 5: 97.55555555555556
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