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FEH % h
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i=1
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N
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i=1
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d
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d
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d
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d
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U E T AARL R 0 52 0 U R RIS | SR 2 B0 R R AR SRR ROk S By . I R2E
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& 13 () WA X, B Z, HE D,
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R (3) 3¢ MR I 3R K A 00 25 o 8 2K 45 SR 95 R Wl 80, ) 6 OB DO B B T A — A R
BP0 Z, IR (2) , PEN L TR
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T AP RIB B AL, L B AT LA AR S X T, Bk e i B Rk B
SE 1 IR X, HEEARTEXCBAS —AFE X AR 5 HE A~
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(12)~13): B D, >0, i BE P LRSI,

(14) FARRREG—RER. S =] +1=3. %8R EBUSE. W Lmgs Rk,
C AR A5 JAY 28 00 5 H L 9 2 531 v T B B DR T 28 PN S S B B A SO0 2 08 L A 7Y
FEAKCH  H SRR AR BN 22 48 0 L R I AN A8 B4 1 S 40 = I (2)

B2 ~6)" 5 FRERAHRN,

(D" FTEVIE BLBIA T L L Gk SR AT

(8)" TR TR A 1 AR M 2%

6, =[0.75,0.75]", @&, =[0.82,0.82]"
(961, =0.75.0,,,.=0.82,

" A K 2. P —
(10) jacz?ﬂ N, FfI N, ¥/NF 200, + 1), 325 2 . 42 AT (1D,

BAD ~ A3 B HaT— kR R AT,

A4 WJ<I.% J=]+1=4. AT BEUEHSHL R F2),

B (2" ~(6)" H5h1— kLA .

(D" HR T =1 F5a—wER A 0. =0, 838D,

FAD ~A3)" B 55—k R .

(14" W J =1, M ek

£ ISODATA B35, A 1h B A vt 11 22 JBOGE 38 288 2ok R 48 SR AT AT e g g, 4n 3% ik
AR I B R S, R

EE. ISODATA 5 CHMEF EHHATHR L,

(D #IEIEREHE.

(2) C HEBEHH B ISODATA BiERE LR,

(3) 78 C ¥HE B rp RAEH € s 78 ISODATA B ikrh A H A2,

5.6 Python =1l

[6]5.70 A H] Python X fie K e /M B 30k AT 0 10, O 3 i 1500 0k o — e U A
x=[0321546567;0821383445]HA7REFARIA 104480, ESIENEIE,
D IERE RS IR

import math

import numpy as np

import matplotlib. pyplot as plt
import matplotlib as mpl

mpl. rcParams[ 'font. sans — serif'] = [u'SimHei'] # KB F/A N SimHei 7 43¢
mpl. rcParams[ 'axes. unicode minus'] = False # X EBIEY BN T4

def calcuDistance(datal, data2):
PRI B SR A 2 1 K R B
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distance = 0
for i in range(len(datal)):

distance += pow((datal[i] - data2[1]), 2)
return math. sqrt(distance)

def maxmin distance cluster(data, Theta):

nun

-paran data: i ABEARBE, 4647 — T
:param Theta: [B {8, — % & R 0.5, {888/ Kb i £
return: BEA 4D, BE L

nun

maxDistance = 0

start = 0 # WA EE — Al R

index = start # MY FHRE B RH PO S AL E
k =0 R NS s RN P <P
dataNum = len(data) & FEAREL

distance = np.zeros((dataNum,))
minDistance = np.zeros((dataNum,))
classes = np.zeros((dataNum, ))
centerIndex = [index]

ptrCen = data[0] £ WIRBEREE — A A L
# FIEBEAREA L, BG5S R 2 i e R B B AR 8
for i in range(dataNum) :
ptrl = data[i]
d = calcuDistance(ptrl, ptrCen)
distance[i] = d
classes[i] = k + 1
if (maxDistance < d) :
maxDistance = d
index = i £ 55— AR 20 B E B K R
print(" 5% N REPOMIEEE AN {}, K5I8 :{}". fornat(distance[i], index))
# T B RR FG R B S8 1 SR 2 Has
minDistance = distance.copy()
maxVal = maxDistance
while maxVal > (maxDistance * Theta):
k=k+ 1
centerIndex += [index] R
for i in range(dataNum) :
ptrl = data[i]
ptrCen = data[centerIndex[k]]
d = calcuDistance(ptrl, ptrCen)
distance[i] = d
i B ET AR I AR T 2432, WA 3 R 43 TR A 2 i1
if minDistance[i] > distance[i]:
minDistance[i] = distance[1i]
classes[i] = k + 1
£ F3 minDistance H 1Y fx KHE 85, % maxVal > (maxDistance * Theta), Wi BHfELE R —
= PMEREPL
index = np.argmax(minDistance)
print("H/MEF AR ARME {}, RT| M :{}". format(minDistance[i], index))
maxVal = minDistance[ index]
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return classes, centerIndex

data = [[0, O], [3, 8], [2, 2], [1, 11, [5, 31, [4, 8], [6, 31, [5, 41, [6, 4], [7, 5]]
Theta = 0.5
classes, centerIndex = maxmin distance cluster(data, Theta)

print("FEA T B 2 ", classes)

marker = ['o ', 's']
color = ['r' 'b', 'g']
data = np.array(data)

plt. figure(figsize = (10,6),dpi = 120)
plt.xlim( -1, 8)
plt.ylim( -1, 9) £ U AR bR IE

= A A R
for idc in np.unique(classes):
tag = classes == idc
index = int(idc - 1)
plt. scatter(data[tag, :][:, 0], data[tag, :][:,1], c=color[ index],
marker = marker[ index], label = £"%f {int(idc)}2&", s=120)
£ e AR
for i in range(len(centerIndex)) :
plt. scatter(data[centerIndex[1]][0], data[centerIndex[i]][1], c¢=color[i], marker = 'x',
s =500)
plt. legend(loc = "lower right", fontsize = 16)
plt.grid(True, alpha=0.6)
plt. show()

?r%i%}?m%ﬁ BT
A RS B
Y S NI SR
L ARG YIRS Jy 2. 8284271247461903, K B[ K 1 1
A AR UL A HE B A 1. 4142135623730951, K51 K 11

0.0,&5|#:0
8
2
1
58— AR EEE R :5.830951894845301, K 5| K :1
8
6
6
7

.54400374531753, R5| M :1

S5 —-AREPFOMEEE N :8.94427190999916, K 5| N :5
5 — A IE R N 6. 708203932499369, K 5| Hy :5
5 — AR HHE S Ol :6.4031242374328485, &R 5| 5
4 AR [ HE B Hy 0 7. 211102550927978, R B[ 15
55— A RAK RO IR K :8.602325267042627, K 5| K 15

JIME IR R KA 4. 242640687119285, K B| K 16

JIMEL ) B KB : 2. 23606797749979, K51 K :2
FEARPrEZEH: [1. 2. 1. 1. 3. 2. 3. 3. 3. 3.]

IBATHERANIE 5-12 IR,

(15'1 .81 ffi ] Python ¥ 3 T of BOE W 1 C X B850 125 kA7 7 L, O 50 X A A 1 2R
e, TEREEMAEAR X O 4R AR A B E I R Pl I RE A SRR B, OF K[ 2, 3]
L6, 915l & Tk —2&,

import numpy as np

from matplotlib import pyplot
from pprint import pprint
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8 4o P &
6
it
4
I ) |
2 ®
0 o ¥1%
-1 0 1 2 3 4 5 6 7 8
B 5-12 BITER

import matplotlib as mpl

class K Means(object) :

def __init__(self, k=2, tolerance =0.0001, max_iter = 300):
:param k: 43 4H %%
:param tolerance: HH.[» 1R 22
:param max_iter: %L IR %L
self.k = k
self. tolerance = tolerance
self.max_iter = max_iter

def fit(self, data):
k i/}] {Ei+g wnn
self. centers {}

for i in range(self.k ):

o

self.centers [1i] datal i]
for i in range(self.max iter ):
self.clf {}
for j in range(self.k ):
self.clf []] [1]
for feature in data:

distances = []

for center in self.centers_:

distances. append(np. linalg. norm(feature — self.centers [center]))

& BRERHEES

distances. index(min(distances))

classification

#ORABR I o LA R

self.clf [classification].append(feature)

&R B A BUR A I E A [7 4L v

print(£"45 {i+ 1}IREAR")
print("H L ", end="")
pprint(self.centers )
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print ("2 L")

pprint(self.clf , width= 120, indent =4, compact = True)

n

EEAmE("” s==—mmmemeeee s

prev_centers = dict(self.centers )

for ¢ in self.clf :

self.centers [c] = np.average(self.clf [c], axis=0)

# LR R R ZE L
optimized = True
for center in self.centers_:

org_centers = prev_centers[center]
cur_centers = self.centers [center]

FOEH R O R AR R

b L A R
F X —UCHY D S A AR

if np. sum( (cur_centers — org centers) / (org centers * 100.0 + le—6)) >

self. tolerance :
optimized = False
if optimized:

break & P AL AL bR HEEAH 22 JE LG , 45 RAE 20

def predict(self, p data):
nnn kwﬁﬁmuﬁ% won

distances = [np. linalg. norm(p data — self.centers [center]) for center in self.

centers_]

index = distances. index(min(distances))

return index

N
FORASHOE ) A5 2R

x = np.array([[0, O], [1, 0], [0, 1], [1, 1], [2, 1], [1, 2], [2, 2], [3, 2], [6, 6], [7, 61,
(s, 61, [6, 71, [7, 7], [8, 7], [9, 7], [7, 8], [8, 8], [9, 8], [8, 9], [9, 9]])

k means = K Means(k=2) £ a2 2%
k means. fit(x)
# R4 K
pyplot. figure(figsize = (10, 8), dpi=120)
for i, center in enumerate(k means.centers ):
# G R
pyplot. scatter(k means.centers [center][0], k means.centers [center][1],marker ="'x ',

s=150, label = £"45 {1} ")

for i, cat in enumerate(k_means.clf ):
point = np.array(k means.clf [cat])

pyplot. scatter(point[:, 0], point[:, 1], c=

")

predict = [[2, 3], [6, 9]]
for feature in predict:
cat = k means. predict(feature)
pyplot. scatter(feature[0], feature[l], c = (
'r'if cat == 0 else 'b'), marker = 'x',
label = "fHEAEIIAEA")

pyplot. legend(loc = "lower right", fontsize = 16)
pyplot. grid(True, alpha=0.6)
pyplot. show()

== 0 else 'b'), label = £" % {1}
£ AR B

W B A
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1
O {0: array([0, 0]), 1: array([1, 0])}

b {0: array([1.25 , 1.125]), 1: array([7.66666667, 7.33333333])}

RABERWE 5-13 AR,

x . .
8 o . °
*
[ ] [ ] L ] [
6 . . .
4.
x
* HOEHLL
2 ° ° . *  FIRHL
e 0%
® o 'y o 1%
x  FRIIREA
01— ° X fFRMIREA
0 2 4 6 8

5-13 BERER

it 5 B B0 LA B AL I FE AR AT SR ] Bayes BRI HEAT 4325 HL A4 2 4 200 A Y
BER 3 A O, BRI 43 H I B — 5 . W T e PR R 2 A 2R 28 0 2 U R AR AR
JE PRI E A AT LU i 5 2 S IR AT 2 . SR AR SE R LT R AR A AL G
I B B R AR B AR 2 R UL B VI ZRREAS | AT U B R AS AR 28 O BEAS £ T
IR REAT O e Bt X R UL B S TR R A BN SRR T E . R
KoM LN GRid 72 U 2k 5B A 1 — ik 52 i

Sl R B &

5.1 EM Db WHBEBRAFB ALY FFFEABETHRLN,

5.2 Fﬁﬁbﬁﬁﬁﬁwaﬁ%ﬁvﬁ%%‘#aﬁ%%%rﬂ

5.3 HRETHHEEP . )ORELF) .HESHA=ZA%,

A (2,100,A,(2,5),A,(8,4),B,(5,8),B,(7,5),B,(6,4),C,(1,2),C,(4,9)

EIEHARK(KILERES, RWRBEA,.B,.C, AFARMEEL P, HCH
RS, EF—RBABHEZANHEFT CRREH AR T,
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5.4 ISODATA H =8 T C ¥ kg h BT
5.5 (D EAM ERXw;,j=1.2, M, XERAEKEREIHEES, ZEHEASR
RS, BERBERELERS X008, =S, +8S,.

() FAHE %A x,=[—1,0] ", x,=[0.—1]",x,=[0,0]",x,=[2.0]" = x.
=[0,2]". KER—FLEN T FRF—GHERR Yy, =W x,, BRRETHRIEEW,
FRETEHER y, (1=1,2,3,4,5),

(3) M (2) HFAEIR BUG 09 — L4 A, xz‘c_ﬁﬂ 7?‘1“/\ MREF FHIEHELRASAHTEE,
ZREEFANER Y THEA B HREED

5.6 (1) X&d CHER %éﬁﬁ-%unﬁ}.

(2) KAEW C AL ETHREF H A0 J@ = 2 D =) T, =)

i=le ewl o
g, bk RS zj“ féw;k) EORG S NE2 K-
5.7 4E®].
(1) 4R s AEr EHEBMEAMBEMNE, V. y>0,5(x,y) >0, R L5 F Va>0,
sCxay)ta 2K EogIEFAAMERNE,
(2) deRd ZEkx EWHEBZFHENE L TVa>0,d+a L2 Er LWES ZE
Foba



