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import copy
import math
import time
import pandas as pd
import numpy as np
import matplotlib.pyplot as plt
from sklearn import svm
from sklearn.cluster import DBSCAN, KMeans, MeanShift, estimate_bandwidth, AffinityPropagation,
OPTICS
from sklearn.neighbors import KNeighborsClassifier
from sklearn.decomposition import PCA
def generation_data(n_points):
items = pd.DataFrame({'Mil": np.random.uniform(0, 1, n_points),
'‘Mi2": np.random.uniform(0, 1, n_points),
'‘Mi3": np.random.uniform(0, 1, n_points),
'‘Mi4": np.random.uniform(0, 1, n_points),
'Mi5": np.random.uniform(0, 1, n_points),
'Mi6": np.random.uniform(0, 1, n_points),
'‘Mi7": np.random.uniform(0, 1, n_points),
"Type": np.random.randint(1, 4, n_points),
"Power": np.random.uniform(5, 11, n_points),
"Value": np.random.uniform(100, 1000, n_points)},
index=range(0, n_points))
items.to_excel('Data/items.xIsx’)

def evclide_dist(item1, item2):
dist=0
for i in range(item1.size):
dist += math.pow(item1[i] - item2[i], 2.0)
dist = math.sqrt(dist)
return dist

def min_value(labels, test_item, items, n_cluster, n_stage):
min = [[-1] for i in range(2)]
index = [[-1] for i in range(2)]
for i in range(n_stage):
type = test_item.at[0, 'Type[i]
power = test_item.at[0, 'Power][i]
for j in range(items.index.size):
if labels[j] == n_cluster[O0]:
if items.at[j, 'Type'] == type and items.at[j, 'Power'] >= power:
if min[i] != -1 and items.at[j, "Value'] > min[i]:
min[i] = items.at[j, 'Value']
index[i] =]j
elif min[i] == -1:
min[i] = items.at[j, 'Value']
index[i] =]
return min, index
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def exhaustive_search(test_item, items, n_stage):
min = [[-1] for i in range(2)]
index = [[-1] for i in range(2)]
for i in range(n_stage):
type = test_item.at[0, Type[i]
power = test_item.at[0, 'Power][i]
for j in range(items.index.size):
if items.at[j, ‘Type'] == type and items.at[j, 'Power] >= power:
if min[i] != -1 and items.at[j, "Value'] > min[i]:
min[i] = items.at[j, "Value']
index[i] =]
elif min[i] == -1:
min[i] = items.at[j, 'Value']
index|[i] =
return min, index

def get_centroids(labels, items, n_centroids):
centroids = pd.DataFrame(columns=["Mil", "Mi2", "Mi3", "Mi4", "Mi5", "Mi6", "Mi7"])
for i in range(n_centroids + 1):
mi = [[O] for i in range(7)]
count=0
for j in range(len(labels)):
if labels[j] ==i:
for k in range(7):
mi[k] += items.iat[j, K]
count +=1
centroids.loc[i] = {"Mil1": mi[0] / count, "Mi2": mi[1] / count, "Mi3": mi[2] / count, "Mi4": mi[3]
count,
"Mi5": mi[4] / count, "Mi6": mi[5] / count, "Mi7": mi[6] / count}
return centroids

def k_neighbors_classifier(list_centroids, test):
classifier = KNeighborsClassifier(n_neighbors=3)
x = list_centroids.iloc[:, :7].values

y = list_centroids.index.values

classifier fit(x, y)

KNN_prediction = classifier.predict(test)

return KNN_prediction

def svm_classifier(list_centroids, test):

x = list_centroids.iloc[:, :7].values

y = list_centroids.index.values

SVC_model = svm.SVC()
SVC_model.fit(x, y)

SVC_prediction = SVC_maodel.predict(test)
return SVC_prediction
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colors = ['royalblue’, 'maroon’, 'forestgreen’, 'mediumorchid’, 'tan’, ‘deeppink’, 'olive’, ‘goldenrod,
lightcyan',

'navy’, red’, ‘'green’, 'yellow',

‘orange’, 'purple’, 'blue’, 'black’]

vectorizer = np.vectorize(lambda x: colors[x % len(colors)])

test_item = np.random.sample((1, 7))
test x = pd.DataFrame({'Mil": np.random.uniform(0, 1, 1),
'Mi2". np.random.uniform(0, 1, 1),
'Mi3": np.random.uniform(0, 1, 1),
'Mi4". np.random.uniform(0, 1, 1),
'Mi5"; np.random.uniform(0, 1, 1),
'Mi6'". np.random.uniform(0, 1, 1),
'Mi7". np.random.uniform(0, 1, 1),
"Type": [list(np.random.randint(1, 4, 2))],
"Power": [list(np.random.uniform(l, 9, 2))1})

# generation_data(1000)
X = pd.read_excel('Data/items.xIsx’, index_col=0)
data = X.iloc[:, :7].values

pca = PCA(n_components=2)

X_principal = pca.fit_transform(data)

X _principal = pd.DataFrame(X_principal)
X_principal.columns = ['P1', 'P2']

start_time = time.time()

db_default = DBSCAN(eps=0.345, min_samples=2).fit(data)
end_time = time.time()

print("DB: %s" % (end_time - start_time))

labels = db_default.labels_

# print(labels)

DB = X

DB['centroids] = labels

DB.to_excel('DB.xlsx")

centroids = get_centroids(labels, X, max(labels))

# print(centroids)

start_time = time.time()

KNN_prediction = k_neighbors_classifier(centroids, test_x.iloc[:, :7].values)

min, index = min_value(labels, test_x, X, KNN_prediction, len(test_x.at[0, 'Type']))
end_time = time.time()

print("kNN: %s" % (end_time - start_time))

print(KNN_prediction)

print(min)

print(index)

start_time = time.time()
SVC_prediction = svm_classifier(centroids, test_x.iloc[:, :7].values)
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min, index = min_value(labels, test_x, X, SVC_prediction, len(test_x.at[0, TypeT))
end_time = time.time()

print("SVM: %s" % (end_time - start_time))

print(SVC_prediction)

print(min)

print(index)

start_time = time.time()

kmeans = KMeans(n_clusters=int(X.index.size * 0.2)).fit(data)

end_time = time.time()

print("Kmeans: %s" % (end_time - start_time))

k_means = copy.deepcopy(X)

kk_means['centroids’] = kmeans.labels_
k_means.to_excel('Data/k_means.xlIsx’)

centroids = pd.DataFrame(kmeans.cluster_centers_)

start_time = time.time()

KNN_prediction = k_neighbors_classifier(centroids, test_x.iloc[:, :7].values)

min, index = min_value(kmeans.labels_, test x, X, KNN_prediction, len(test_x.at[0, Type))
end_time = time.time()

print("kNN: %s" % (end_time - start_time))

print(KNN_prediction)

print(min)

print(index)

start_time = time.time()
SVC_prediction = svm_classifier(centroids, test_x.iloc[:, :7].values)

print(SVC_prediction)

min, index = min_value(kmeans.labels_, test x, X, SVC_prediction, len(test_x.at[0, 'Type']))
end_time = time.time()

print("SVM: %s" % (end_time - start_time))

print(min)

print(index)

Clust = OPTICS(min_samples=2)
print("OPTICS")

# Run the fit

start_time = time.time()

clust.fit(data)

end_time = time.time()

print("OPTICS: %s" % (end_time - start_time))
labels = clust.labels_[clust.ordering_]

centroids = get_centroids(labels, X, max(labels))
start_time = time.time()

KNN_prediction = k_neighbors_classifier(centroids, test_x.iloc[:, :7].values)

print(KNN_prediction)

min, index = min_value(labels, test_x, X, KNN_prediction, len(test_x.at[0, 'Type']))
end_time = time.time()

print("kNN: %s" % (end_time - start_time))
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print(min)
print(index)

start_time = time.time()
SVVC_prediction = svm_classifier(centroids, test_x.iloc[:, :7].values)

print(SVC_prediction)

min, index = min_value(labels, test_x, X, SVC_prediction, len(test_x.at[0, TypeT))
end_time = time.time()

print("SVM: %s" % (end_time - start_time))

print(min)

print(index)

start_time = time.time()

af = AffinityPropagation().fit(data)

end_time = time.time()

print("AffinityPropagation: %s" % (end_time - start_time))
cluster_centers_indices = af.cluster_centers_indices_

labels = af.labels_

affinityPropagation = X

affinityPropagation['centroids'] = labels
affinityPropagation.to_excel('AffinityPropagation.xIsx’)

centroids = pd.DataFrame(af.cluster_centers_)

start_time = time.time()

KNN_prediction = k_neighbors_classifier(centroids, test_x.iloc[:, :7].values)

print(KNN_prediction)

min, index = min_value(kmeans.labels_, test x, X, KNN_prediction, len(test_x.at[0, Type1))
end_time = time.time()

print("KNN: %s" % (end_time - start_time))

print(min)

print(index)

start_time = time.time()

SVVC_prediction = svm_classifier(centroids, test_x.iloc[:, :7].values)

print(SVC_prediction)

min, index = min_value(kmeans.labels_, test x, X, SVC_prediction, len(test_x.at[0, 'Type']))
end_time = time.time()

print("SVM: %s" % (end_time - start_time))

print(min)

print(index)

start_time = time.time()

Min, index = exhaustive_search(test_x,X,len(test_x.at[0, Type']))
end_time = time.time()

print("ES: %s" % (end_time - start_time))

print(min)

print(index)
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