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Thuat toan K-lang giéng gan nhat

e Tén tiéng Anh 1a KNN (K-Nearest Neighbor),

La thuat toan thudc loai supervised-learning don gidn nhat

e KNN c6 thé 4p dung dwoc cho ca Classification va Regression

e Khi training, KNN khoéng hoc mot diéu gi tir dit liéu, moi tinh todn dwoc thuce hién khi duw
doan két qua cta dir liéu mai



e V&iviéc phan lop, nhin (dau ra) cuia mot diém dir liéu (Data Point) méi dwoc suy ra tir K
diém dir liéu gadn nhat trong tap huan luyén.

e Vi hoi quy, dau ra clia mot diém dir liéu bang chinh d4u ra cia diém dir liéu da biét gn
nhat (trong treong hop K=1)

e Tom tai, KNN la thuit todn di tim d4u ra cia mot diém dir liéu méi bang cach chi dua
trén thong tin ciia K diém dir liéu trong tip huin luyén gan né nhat (K-1an cin), ma
khong quan tim dén viéc c6 mot vai diém dir liéu trong nhitng diém gan nhit nay la
nhiéu (dir liéu ma c6 101 giai sai)



Minh hoa

e Giad str c6 mot dataset gom 2 loai dit liéu 1a mau
do (class 1) va mau xanh (class 0) nhw hinh bén
canh.

e Thuit todn K-NN hay tim diém (50,25) - c6 hinh
diau O mau den - dé biét diém nay thudc class 1
hay class 2

e Cachlam:

e Tinh khoang cach tir diém O dén tat ca cac
diém c6 trong Data Set.

e Sau do chira K diém gan (& day ldy K = 3) voi
diém dau O nay nhat
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e (062 diém thuodc class 1, va 1 diém
thudc class 0.

e Viy di€ém O nay thudc class 1

File: Draw-graph.ipynb



e Tao ditliéu
X = np.arange( 0,N%5,5 )
yl, y2 = [I, II
e Chuwong trinh gidi quyét van dé nay nhw sau: for i in range(@,N):
yl.append( X[i][1] )

e Tao dit liéu .
y2.append( X[i+N][1] )

import random

N, M =21, 2 e Vé hinh

X1, X2, Y1, Y2 = [1, [1, [1, II plt.figure( figsize=(10,6) )

for i in range(@, N): plt.scatter( x,yl,c='r',marker='x"',label="'cl
X1.append([]), X2.append([]) ass 1' )
X1[i].append(ix*5) plt.scatter( x,y2,c='b',marker="+"',label="cl
X1[il.append( int(random.random()*50) ) ass 0' )
X2[i].append(i*5) plt.plot( 50, 25, 'o', color="black" )
X2[i].append( int(random.random()=*50) ) plt.legend()
Yl.append( 1 ) plt.show()
Y2.append( 0 )

y = Y1 + Y2

X = X1 + X2
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e Hudin luyén va du bao

100

from sklearn import neighbors

from sklearn import neighbors

model = neighbors.KNeighborsClassifier( n_neighbors=3 )
model. fit( X,y )

print( "Thuéc 1ép: ", model.predict( [[50,25]]) )

print( "véi xac sudt 1la ", model.predict_proba( [[50,2511) )

Thubéc op: [1]
véi xac sudt la

[[0.33333333 0.66666667] ]

model = neighbors.KNeighborsClassifier( n_neighbors=3 )

model.fit( X,y )

print( "Thubéc 16p: ", model.predict( [[50,2511)

print( "vé&i xac sudt 1a

, model.predict_proba(

)
[[50,25]])

)

File: Draw-graph.py



Pinh nghia vé khoang cach

e Cho 2 vector X, Y c6 cac thanh phan Ia
X = (XI,X2,...,.XH)T, Y = (yl’yQ,""’yn)T )

e Khodng cach bic p cta 2 vector nay la con so
dwoc ky hiéu Ia, ngudi ta con goi la khoang
cach Miskowsky

N 1/p
([
IX - v, = <2 |x,-—yi|f’>
i=1

e Trong mot so treong hop riéng

e Trong mot s6 trwong hop riéng, co

Khoang cach Euclide (hay la chuan L,)

N

X =Yl = | D 1=yl

i=1

Khoang cach tuyét déi (p = 1) hay con
goi la khoang cach Hamming, hay
Manhattan

N

IX =¥l = 15—yl

i=1



e Lay dit liéu bénh ti€u dwong cliia nguoi An

Vi dl_l KNN bo (https://www.kaggle.com/uciml/

pima-indians-diabetes-database)
e Ditliéu bao gom:
e Pregnancies: S6 lan mang thai

e (Glucose: Lwong Glucose
e Khoang cach Chebyshev

. e BloodPressure: Ap huyét tAm trwong
|1X = Y| = lim ||X Y]],

P00 e SkinThickness: Vé da
N lp e Insulin: Nong do insulin
= ( 2 | x; — y; |p> e BMI: Body mass index (ty 1é gitra trong
i=1 lwong va chiéu cao)
= max | x; — v, e DiabetesPedigreeFunction: loai tiéu
Isisn duong
e Age: Tuoi

e Outcome: Két qua 1 hoac 0



Python véi sci-Kit learn

e Tao mo hinh va thir nghiém

NUM_K = 3
model = neighbors.KNeighborsClassifier( n_neighbors=NUM_K,p=2 )
e MO ta va chuian bi dir liéu model.fit( X_train,y_train )

import pandas as pd y_pred = model.predict( X_test )

import numpy as np

from sklearn import model_selection,metrics,neighbors
import matplotlib.pyplot as plt

data = pd.read_csv( '../dataset/diabetes.csv' )

N = len( data.columns ) -1

X = data.iloc[:,:-1].values

y = data.iloc[:,N].values

X_train, X_test, y_train, y_test =
model_selection.train_test_split( X,y,test_size=0.3,random_state=42 )



plt.figure( figsize=(8,6) )
plt.title( "PO6 thi s6 luong khdc nhau gitta két qua du doadn va dataset" )

plt.plot( range(1,NUM_K),error,color="'red', linestyle="dashed',marker="'0"',markerfacecolor="'blue’,
markersize=5 )

plt.xlabel( "S6 lang giéng K" )

plt.ylabel( "S6 lugng khac trén téng s6 dir 1iéu cdn test" )
plt.show()

D6 thj s6 lugng khac nhau gilra két qua du doédn va dataset

Thir véi nhidu K khac nhau dé biéu dién thanh

do thi, qua do biét duwoc voi K bang may thi co Banf tH1

ty 1é s6 trwong hop dw doan sai 2 00 ’

NUM_K, error = 50, [] gum Eff % f¥1

for i in range(1,NUM_K): f‘z . | L g /;' \v.\. AL “' ,
model = neighbors.KNeighborsClassifier( gom_ l;h{ N i.,j Eﬁia;%
n_neighbors=i ) . " ARV
model.fit( X_train,y_train ) i \
y_pred = model.predict( X_test ) : " > > “ 0

S6 lang giéng K

File: KNN-sklearn.py

error.append( np.mean(y_pred != y_test) )

10



KNN dung TensorFlow ver 2

o Lé’y lai div liéu d3 cé trong vi dl_l trude ve data = pd.read_csv( '../dataset/diabetes.csv' )
A 0 \ N = len( data.columns ) -1
bénh tiéu dwong.
_ X = data.iloc[:,:-1].values
e MO0 ta thém thw vién TensorFlow y = data.ilocl:,N].values
import tensorflow as tf X_train,X_test,Y_train,Y_test =
import pandas as pd model_selection.train_test_split( X,y,test_size=0.3

. 3, random_state=42 )
import numpy as np

from sklearn import model selection, metrics ® O day ta dinh nghia ham dé tim khoang cach nho
nhat tir cac phan tir trong tap kiém tra dén tap
huan luyén.

def mindist( x_test, x_train ):

e Load dirliéu tw tap tin sau d6 danh ra
30% lam dir liéu kiém tra, va dir liéu nay
c6 dinh trong cac lan thwc thi khac nhau

clia chuwong trinh L = tf.sqrt( tf.reduce_sum(

tf.square(tf.subtract(x_test,x_train)),1 ) )
return tf.argmin( L,0 ).numpy()
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e Goi ham mindist() & trén dé lan lwot tim phan t& nao trong tip
huin luyén ma gan v&i tirng phan tk cda tip kiém tra nhit, sau
dé 1ay nhan cda phan t& twong rng cua tip huan luyén gan cho
tap du doan nay.

e Tiur dé tinh do chinh xac

y_pred = tf.Variable( [1]xlen(X_test) )

for i in range( len(X_test) ): File: KNN-tensorflow.py
k = mindist( X_test[i,:],X _train )
y_pred[il.assign( Y_train[k] )
print( "Accuracy: ",
metrics.accuracy_score(y_pred.numpy(),Y_test) )
e Kétqua
Accuracy: 0.6968503937007874
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Tong két lai: KNN dwoc sir dung cho viéc dw bdo ca phan loai va héi quy.

Tuy nhién, né duoc str dung rong rai cho phan loai, va thwong dwoc str dung trong cac irng
dung tim kiém.

1-NN dé tao mot mo hinh c6 cac 1ép dwa trén 1 diém dir liéu & khodng cdch nho nhat. Twong
tw, 2-NN c6 nghia la chiing ta phai tao m6t mé hinh cé cac 1ép dwa trén 2 diém dir liéu voi
khoang cach nho nhat.

Cac budéc thuit toan bao gom:
e Tinh khodng cach giira cac diém dir liéu mo&i so véi tat ca cac dir liéu huin luyén
e Chon ra Kmuc cé trong dir liéu huin luyén gan nhat véi diém dir liéu méi.
e Binh chon l&p hay nhin pho bién nhat trong s6 cac muc K, dé 1a 16p cua diém dir liéu
mai.
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e Thuit toan KNN dworc chon khi cac so lwong cac 16p dir liéu twong (rng nhau vé kich c&

e Khi mot diém dit liéu phu thudc nhiéu tham s6 thi KNN sé phai tinh khodng cach gitra cac
diém rat cham

e Chon K bang bao nhiéu ciing 1a vin dé kho trén mot dataset cu thé
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Thao tac thong dung vé TensorFlow version 2

. \ 7 In [1]: import tensorflow as tf
e Khi dung TensorFlow chung ta
2?2 = ] V4 \ ? /7 G p? z 5['7'Tran" "Thuy","Anh", "Quynh"] #Ry=hoRtvarist e
phai khai bao trong vung cua no. 02 = (15,34, 15,6, 7281
! p3: (lle,1,2],1(3,4,511,ls,7,81,19,10,11]1]]

tf.Variable( 61 ) rank @ tensor (scalar)

#

L 4 N \ = t2 = tf.variable( ["Tran","Van","Lang"] ) # rank 1 tensor (vector)

o Khal baO blen dung tf.varlabIE() t3 = tf.variable( [[1,2,3,4],(5,6,7,8]] ) # rank 2 tensor (matrix)
#

t4 = tf.variable( [[[e.,1.,2.]1, [3.,4.,5.11,[(6.,7.,8.1,[9.,10.,11.11] ) # rank 3 tensor

1 hA X \ In [3]: 0, pl, p2, p3, t1, t2, t3, t4
e Khai bao hang, dung o0 (o, 0 1 0
out([3]: (57,
tf t t [‘Tran', 'Thuy', 'Anh', 'Quynh'],
.constan LB, 2, 3; &1, (5,6, 7,811,
[lle, 1, 2], (3, 4, 511, [[6, 7, 8], [9, 1@, 11]]],
A A w ” ” <t1f‘.xariaz}e 'Varia:te:g' s:ape:t; c)itgpe:int32, numpy=61>, — - i - ,
<tf.Variable 'Variable:@' shape=(3, type=string, numpy=array 'Tran', b'Van', b'Lang'], dtype=object)>,
o Truy Cap mOt phan tll, Cua <tf.Variable 'Variable:@' shape=(2, 4) dtype=int32, numpy=
" " array([[1, 2, 3, 4],
[5, 6, 7, 8]], dtype=int32)>,

7
tensor, Vl dl.l: <tf.Variable 'Variable:@' shape=(2, 2, 3) dtype=float32, numpy=

array([[[ @., 1., 2.

o t4[1,1,2] c6 gid trila 11.0 R
o t3[0,3] cogiatrila4

1,
.11], dtype=float32)>)
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e Chuyén vi ma tran, nhan ma trin

e Chuyén mot bién cua TensorFlow tré thanh mot
bién cua Python dung phwong thirc numpy() cda
doéi twong dé

e Nguoc lai, dung phwong thirc
convert_to_tensor() cua TensorFlow

In [4]: p4 = t2.numpy()
t5 = tf.convert_to_tensor( pl )

In [5]: p4, t5

Outf5]: (array([b'Tran', b'van', b'Lang'], dtype=object),
<tf.Tensor: shape=(4,), dtype=string, numpy=array([b'Tran', b'Thuy', b'Anh', b'Quynh'], dtype=object)>)
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u = tf.constant([I[1,2,3],[4,5,6]1])
v = tf.constant([[1,0,0],([90,0,1]])
w = tf.matmul(u, tf.transpose(v))
W

<tf.Tensor: shape=(2, 2), dtype=int32, numpy=
array([[1, 3],
[4, 6]], dtype=int32)>

e Tinh gia tri trung binh

1 t3 = tf.variable( [[1,2,3,4],[5,6,7,8]] )
t3.numpy()

array([[1, 2, 3, 4],
[5, 6, 7, 8]], dtype=int32)

tf.reduce_mean( t3 ).numpy()

tf.reduce_mean( t3,axis=0 ).numpy()

array([3, 4, 5, 6], dtype=int32)

I tf.reduce_mean( tf.cast(t3,dtype=tf.float32),axis=1 ).numpy()
array([2.5, 6.5], dtype=float32)



Thuat toan K-means

e Trong thuc té€ thwong hay cé viéc phan loai mang tinh twong déi, chang han trong mot td
chirc do con ngwoi diéu hanh va quan ly, thi c6 nhitng nhém ngwoi ¢6 cing mét nhan dinh
vé mot sw kién nao do.

e Van dé dat ra la can phan loai dé biét mot nguoi trong to chirc nay co ban 1a thudc vé
nhom nao.

e Ciling nhw viy, c6 bao nhiéu ngwoi trong cuing mot loai bénh trong mot cong dong dan cw

e Van dé phirc tap & day la khong biét truweédre cidc diac trung ciia nhdm dé phan 16p nhw trong
thuat toan KNN.

e K-means hay K-means clustering, la thuat toan gom cum K nhom theo trung binh.

e Thuit toan gitp cho ching ta gidi quyét vin dé nay. Pay chinh la thuit toan thudc loai hoc
khong giam sat
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Minh hoa

e Phan cum K-means la thuat todan don gian
trong unsupervised learning.

e Trong K-means clustering, nhan cua tirng
diém dir liéu (Data point) khong biét
truorc.

e Vin dé la lam thé nao dé phan dir liéu
thanh cac nhém/cum (cluster) sao cho
dir li€u trong cung mot cum co nhirng
tinh chat gidng nhau.

18

Trong KNN, sau khi phan 1ép xong thi moi
diém dir liéu chi thudc mot 1&6p hay nhian
duy nhat.

Trong khi d6 v&i K-means, moi phan tir c6
thé thudc nhiéu nhém hay cum.

Nhém/cum & day l1a tip hop cac diém cé cac
vector dac treng gan nhau.

Viéc do khoang cach gitra cac vector thwong
dwoc thuc hién dua trén cac chuan nhw da
trinh bay, trong d6 khoang cach Euclide
dwoc str dung pho bién nhat.



e Thuit toan gom cic buwdc dwa trén cac diém dir liéu X- lwu y 1a khéng ¢6 nhan va so6
nhom K.

e Chon K diém bat ky lam diém trung tidm ctia cic nhom (Center) goi la trong tam
(Centroid) hay con goi la diém dai dién (Representative Point)

e Tinh khoang cach tir cic diém dir liéu dén K diém Centroid

e Phin b0 cic diém dir liéu nay vao cdc nhém c6 khodng cach dén Centroid ciia nhém
nay gan nhat

e Tinh lai Centroid ciia K nhém bang cach 14y trung binh cdng cta cac diém da dwoc gan
vao nhom.
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7z
Un dun 1 plt.figure( figsize=(10,6) )
g - g 2 plt.xlabel('Truc x')
3 plt.ylabel('Truc y')
4 plt.plot( X[:,0],X[:,1],'bo',markersize=4 )
5 plt.plot()
5 plt.show()

e DE& dé hinh dung ta gid sir mot
ca thé (mot ngwdi dan, mot
nguwoi lam viéc, ...) trong quan 7
thé (mot cong dong dan cw, mot = .
td chitc, ...) dwoc s6 hoa bang
mot toa do (x;, y;)

e Chang han ta c6 600 diém dir
liéu dwoc phan b6 nhw hinh

|

Tr

Truc x
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e Dit liéu nay dwoc tao ngau nhién bang phan phéi Gauss xung quanh 3 diém chinh (ta tao
ra dé dinh hwéng) véi ma tran hiép phwong sai chi dinh
centroids = [[5,15],[12,5]1,1[20,20]1]
DATASIZE = 600
K =3
def myrand(centroid):

return np.random.multivariate_normal( mean=centroid,cov=[[10,01,[0,10]1]1,size=DATASIZE )
X0 = myrand( centroids[@] )
X1 = myrand( centroids[1] )
X2 = myrand( centroids[2] )
X = np.concatenate((X0, X1, X2), axis = 0)
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C6 3 nhém cu thé

5
254
20- Kl
15 r
£ 10
;]
e Dé&huin luyén bang K-means J
model = cluster.KMeans( n_clusters=3 )
-5
model. fit (X) L | | | | | .
y_pred = model.predict(X) 2 ° g = o - = =

e Sau khi c6 két qua dw bdo, ta thir coi lai cdc diém trung tim
print( "Céc diém trong tam 1a\n", model.cluster_centers_ )
print( "K&t qua phan nhdém\n", y_pred )
for i in range(len(y_pred)):

print( y_pred[i], end="' ')
e (Coi qua hinh minh hoa
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Dung TensorFlow

e Xay dwng ham huan luyén

e Liy ditliéu nhw trongvi def pred(tt):

du dﬁng phlrong thirc ctia cents_expanded = tf.expand_dims( tt,1 )
sklearn & déy ciing gi6ng L = tf.sqrt(tf.reduce_sum(tf.square(tf.subtract(

nhw khi dung TensorFlow
cho KNN, ta khai bdo thém ¥ = tf-argminC L, @)
cac bién Tensor nhw sau: means = []

X = tf.Variable( X_train )

X, cents_expanded)),axis=2))

for ¢ in range(K):
means.append( tf.reduce_mean(tf.gather(X,tf.reshape(tf.where(tf.

e Lay K thanh phan trong equall(y,c)),[1,-11)),[1]) )
tap huin luyénXdé" lam K new_cents = tf.concat( means,0 )
trong tam return new_cents, vy

cents = tf.Variable( X[0:K]
)
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C6 3 nhém cu thé sau 1000 lan lap

30
25
a5
e Laplai 1000 lan
for _ in range(1000): EB‘
cents, y_pred = pred( cents ) 1
e Vé lai hinh dé trwc quan hoa B .
plt.figure( figsize=(10,6) ) 01
plt.title( "C6 3 nhém cu thé sau 1000 lan 1ap" | , T , , T ,
-5 0 5 10 15 20 25
plt.xlabel('Truc x") e x

plt.ylabel('Truc y')
plt.scatter( X_train[:,0],X_train[:,1],c=y_pred,s=20 )
plt.plot( cents[:,0],cents[:,1], 'kx',color="blue',markersize=15)

plt.show()
File: Kmeans-tensorflow.py
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Vi du thwc té vé K-means

e Trén internet c6 rat nhiéu
dataset dé cho phép chuing ta
thuc nghiém cac phwong phap,
cling nhw dé dan quen véi viéc
giai quyét nhirng van dé thuc
té bang cac tinh to4n thong
minh.

e Chang han, https://
www.kaggle.com/datasets

11l

@ Homn
n? Cor t
[l Data
<> Not I
@ Discuss
9 Courses

Recently Viewed

"

A
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Q Search

Datasets

Find and use datasets or complete tasks. Learn more.

Help us better understand COVID-19

There is a large body of research and data around COVID-19. Help the global community better
understand the disease by getting involved on Kaggle.

Get Started View Contributions

P

PUBLIC YOUR DATASETS FAVORITES Sort by: Hottest

E @ COVID-19 Open Research Dataset Challenge (CORD-19) A 5766



e Hay tai kho vé Machine Learning cta
Center for Machine Learning and
Intelligent Systems (http://
archive.ics.uci.edu/ml/datasets.php)

thuoc University of California-Irvine.

e Tai day lwu trit dataset ctia rat nhiéu
Iinh vuc tir ndm 1987 dén nay. Nham
dé phan tich thwc nghiém cac thuit
toan hoc may.

View ALL Data Sets

Brow% 497 Data Sets

_@@l
.

’ ’f\J Audiofogy (Original) Mustivariate

il l
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e Gia str ta dung dit liéu vé bénh
ung thuw vu (http://
archive.ics.uci.edu/ml asets
Breast+Cancer+Coimkbra)

e Dataset tai http://

archive.ics.uci.edu/ml/machine-
learning-databases/00451/

dataR2.csv

e (069 thudc tinh va dwgc gdn nhan |
la 1 khoé manh (healthy controls)
va 2 la bi bénh (patients)

Breast Cancer Coimbra Data Set
Download: Data Set Description

Abstract: CligiCal features were observed or measured for 64 patients with breast cancer and 52 healthy controls.

| Daia)tﬂ:haracteristics: Multivariate I Number of Instances: | 116 ‘ Area: | Life
ribute Characteristics: | Integer l Number of Attributes: I 10 ’ Date Donated | 2018-03-06
Associated Tasks: | Classification l Missing Values? | N/A ‘ Number of Web Hits: | 78890

Source:

Miguel Patricio(miguelpatricio '@’ gmail.com), José Pereira (jafcpereira ‘@' gmail.com), Joana Criséstomo (joanacrisostomo ‘@' hotmail.com), Paulo
Matafome (paulomatafome '@' gmail. , Raquel Seiga (rmfseica ‘@' gmail Francisco Caramelo (fcaramelo '@’ fmed.uc.pt), all from the Facuity of

Medicine of the University of Coimbra and also Manuel Gomes (manuelmgomes ‘@' gmail.com) from the University Hospital Centre of Coimbra

Data Set Information:

There are 10 predictors, all quantitative, and a binary dependent variable, indicating the presence or absence of breast cancer.
The predictors are anthropometric data and parameters which can be gathered in routine blood analysis.
Prediction models based on these predictors, if accurate, can potentially be used as a biomarker of breast cancer.

Attribute Information:

Quantitative Attributes:
Age (years)

BMI (kg/m2)

Glucose (mg/dL)
Insulin (pU/mL)
HOMA

Leptin (ng/mL)
Adiponectin (pg/mL)
Resistin (ng/mL)
MCP-1(pg/dL)

Labels:
1=Healthy controls
2=Patients
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e Chung ta cé thé doc truec tiép file nay tir internet cling v&i

nhitng import nhw vi du truéc

dataset = pd.read_csv( "http://archive.ics.uci.edu/ml/
machine-learning-databases/00451/dataR2.csv" )

e C6 thé dir liéu khong day du, bang cach kiém tra, roi sau
do6 c6 thé xir ly bang cach thay gia tri trung binh twong

rng,

dataset.isnull().any()

data = dataset.fillna( dataset.mean()
dataset.isnull().any()

)

28

Age

BMI

Glucose
Insulin
HOMA

Leptin
Adiponectin
Resistin
MCP.1
Classification
dtype: bool

False
False
False
False
False
False
False
False
False
False



e Do cOt cudi cung la nhian dwoc gan (da phan 16p, nén ta dung c6t nay nhw 1a dir liéu dé so sdnh
két qua), tir day tao ra X_train va y_train nhw cich lam trong cac vi du truwéc
N = len(data.columns)-1

data.iloc[:,0:-1].values

X_train
data.iloc[:,N].values

y_train
e Chonsd cumla 2, valaplai 100 lan toi da
model = cluster.KMeans( n_clusters=2, max_iter=100 ).fit(X_train)

y_pred = model.predict( X_train )

print( "Number of iterations run: ", model.n_iter_ )

print( "Sum of squared distances of samples to their closest cluster center: ", model.inertia_ )

print( "Coordinates of",NUM_CLUSTERS,"cluster centers\n", model.cluster_centers_ )
y_pred += 1 # Do nhan luwu gia tri la 1 va 2

print( "Accuracy: ", metrics.accuracy_score(y_train,y_pred) )
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Number of iterations run: 13
Sum of squared distances of samples to their closest cluster center:
Coordinates of 3 cluster centers
[[ 59.32258065 29.11360799 105.61290323 12.47903226 3.85361469
29.10946774 8.63150145 21.74355613 980.28445161]
[ 56.56470588 27.0235648 94.94117647 9.11237647 2.27242944
25.70536235 10.74593924 12.16660941 372.1204 11
Accuracy: 0.49137931034482757

File: Kmeans-sklearn2.py
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Tom lai

e V&iy twdng cua thuat toan la bo dir liéu khao sat (ma ta hay goi la dataset) dwoc phan thanh
K nhém.

e MOoi nhém tim centroid (trong tAm) twong (rng

e Sau dé tinh tong khoang cach (sum of squared distances) ctia tat ca cac dir liéu thudc nhom
nay dén centroid; sau d6 cong don dé dworc tong cia tit ca (Total sum of squared distances -
TSS).

e Muc tiéu phin b6 dir liéu ban dau thanh K cum khac nhau sao cho cac dit liéu thudc cung
mot cum la twong dong nhat; diéu dé c6 nghia TSS 1a nhé nhat.

e Kho khic ctia stt dung K-means la lwa chon K sao cho toi wu.

e MOt han ché ctia K-means d6 la viéc gom cum mang tinh t6i wu cuc b6 vi loi gidi tim dworc
can cir vao diém trong tim dwoc "dinh hwéng" ban dau
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e Do TSS gidm khi K tiang, va gidm cho dén khéng néu K bang s6 dir liéu.

e Mait khac khi tang K (c6 nghia la s6 cum tdng), nén thuit toan tré nén khong cé y nghia
khi s6 cum 1a qua nhiéu.
e Chon K bang d6 thi Elbow: khi d6 thi c6 chd gip nay ré nét nhit, dé 1a s6 K tdi wu.
e Chang han véi vi du trudc, cho K duoc thir tir 2 cho dén 40
tss = []
K = range(2,41)
for k in K:

model = cluster.KMeans( n_clusters=k, max_iter=100 ).fit(X)
tss.append( model.inertia_ )
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e Nhin vao do thi Elbow, ta thidy K = 3 1a ch6
bi gap khtic nhat
plt.figure( figsize=(10,6) )
plt.plot( K,tss )
plt.title( "P& thi Elbow dé chon s6 K" )
plt.xlabel( "S& cum" )

plt.ylabel( "Téng cla tdt cd téng céac
khoang cadch dén cac diém trung tam" )

plt.grid( True )
plt.show())
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e Nhwng do ta khong thé chi cho may "nhin vao d6 thi" dwoc nhw ngwdi, ma phai dung tiéng nao do dé
chi, & day ta lai dung "tiéng Python".
e Nhwng trwérc hét phai dung Toan hoc dé nhan biét dau la Elbow Point.
e Diém Elbow la diém ma khoang cach tir n6 dén duong thang di qua 2 diém dau va cudi clia duong
cong la 1&6n nhat.
e Truwdec tién: day 1a phwong trinh dwong thang qua 2 diém A, B (1a mang cac gia tri tung do)
def fx(X,A,B):
y = [l
for i in range(len(X)):
x = X[il]
temp = A[1] + (X[i]l-A[e]l)x(B[1]-A[1])/(B[@]-A[0])
y.append( temp )
return y
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e Tinh khodng cach giita nhirng diém trén dwong thang nay va nhirng diém & trén dwong cong ma co
cung hoanh do, sau dé tim diém c6 khodng cich 1&6n nhat dé tra ve.
import numpy as np

from scipy.spatial import distance e SO llr(_)'ng cum can phén nhom dé la \4! tri
def ElbowPoint( x_axis, curve ): Cﬁa khoéng cach 1én nhﬁt néy

N = len(curve) NUM_CLUSTERS = ElbowPoint( K, tss ) + 1

S = [x_axis[@],curvel[0]]

e Do chi s6 mang bat dau tir 0 nén phai cong

E = [x_axis[N-1],curve[N-111] " o )
y = fx( K,S,E ) thém 1 la vay do !
dist = []

for i in range(N):
X = x_axis[i]
dist.append( distance.cdist([[x,curvelill]l, [[x,y[i]l]]) )

return np.argmax( dist ) File: Kmeans-sklearn.py

35



