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# KNN with brute method

import pandas

import numpy as np

import random

import heapq as hp

import matplotlib.pyplot as plt

from skimage import io, filters

# load data from specified location

csv = pandas.read_csv('E://handwriting numbers and letters.csv')
li = [i for i in range(len(csv['data']))]

# shuftle the data

random.shuffle(li)

length = len(li)

print('li len: ' + str(len(li)))

# simplify the data and build the vectors
data = csv['data']
vectors =[]
foriin li:
img = np.array(eval(data[i]))
thres = filters.threshold otsu(img)
vectors.append(((img <= thres) * 1).reshape(28 * 28, 1))

vectors = np.array(vectors)

# build the labels
labels = []
foriin li:

labels.append(csv['target'|[i])



# classify test samples
tests_size = length // 5
cnt=0
for i in range(length - tests_size, length):

heap =[(- 10 ** 10,")] * 5§

hp.heapify(heap)

for j in range(length - tests_size):

distance = sum((vectors[j] - vectors[i]) ** 2)

hp.heappushpop(heap, (-distance, labels[j]))

# calculate the votes and predict the label
m = {}
for , label in heap:
if label not in m:
m[label] =1
else:
m[label] +=1
print(m)
inverse = [(value, key) for key, value in m.items()]

label = max(inverse)[1]

# compare the prediction with the real label
if label == labels[i]:
cnt+=1
print(cnt)
# print the accuracy

print(cnt / tests_size)
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# KNN with KD-Tree

import numpy as np

import heapq

import pandas

import random



from skimage import filters

class Node:
def init_ (self, vector, dimension=0, left=None, right=None):
self.vector = vector
self.dimension = dimension
self.left = left
self.right = right

def cmp (self, other):

return -1

class KDTree:
def init  (self, vectors):
# k dimensions

1 = len(vectors)

def create(vectors, dimension):
if len(vectors) == 0:
return None
# sort by current dimension
vectors = sorted(vectors, key=lambda x: x[dimension])
mid = len(vectors) // 2
# split by the median
e = vectors[mid]
return Node(e, dimension,
create(vectors[:mid], (dimension + 1) % 1),

create(vectors|mid + 1:], (dimension + 1) % 1))

self.root = create(vectors, 0)

def nearest(self, x, k=1):

# max heap

heap = [(-np.inf, None)] * k



def visit(node: Node):
if node is not None:
# cal the distance to the split point, i.e. the hyperplane
dis = x[node.dimension] - node.vector[node.dimension]
visit(node.left if dis < 0 else node.right)
# cal the distance to the current nearest point
cur_dis = np.linalg.norm(x - node.vector, 2)
# push the minus distance to the heap
heapq.heappushpop(heap, (-cur_dis, node.vector.tostring()))
# compare the distance to the hyperplane with the min distance
# if less, visit another node.
if -(heap[0][0]) > abs(dis):
visit(node.right if dis < 0 else node.left)

visit(self.root)

return heap

# load data from specified location

csv = pandas.read_csv('E://handwriting numbers and letters.csv')
li =[i for i in range(len(csv['data']))]

random.shuffle(li)

off =[]
foriin li:
if csv['target'][1][-1].isdigit():
off.append(i)
li = off
length = len(li)
print('li len: ' + str(len(li)))

# simplify the data and build the vectors

data = csv['data']



vectors = []
foriin li:
img = np.array(eval(data[i]))
thres = filters.threshold_otsu(img)
vectors.append(((img <= thres) * 1).reshape(28 * 28, 1))

vectors = np.array(vectors)

# build the labels
labels = {}
foriin li:
labels[vectors[i].tostring()] = csv['target'][i]
print(len(vectors[li[0]].tostring()))

tests_size = length // 5

cnt=0

# build the kd-tree

tree = KDTree(vectors[:length - tests_size])

# classify test samples
for i in range(length - tests_size, length):

heap = tree.nearest(vectors[i], 5)

# calculate the votes and predict the label
m = {}
for _,vector in heap:
label = labels[vector]
if label not in m:
m[label] = 1
else:
m[label] +=1
print(m)
inverse = [(value, key) for key, value in m.items()]

label = max(inverse)[ 1]



# compare the prediction with the real label
if label == labels[vectors[i].tostring()]:
cent +=1
print(cnt)
# print the accuracy

print(cnt / tests_size)



