F5E TensorFlow 2K 4o #f

CHAPTER 5

AE G S 4 B2 o] B BN B AL B AE SR 2K (clustering) £ R 45 5 19 84 vh & i A
MR AR K Bt o 4

SRS, ST AN T A scikit-learn #1 matplotlib i, H ' scikit-
learn REME Az B4 A2 45 F4) 19 85080 4 1T matplotlib J4E AT DX 5040 AR A &

5.1 TR E=x3)

FRATIEAE U A bric i U ZRRE A ST 27 > I 50 Pk B 2% 2] (supervised learning) .

W 22 2 I A A T LG — i R IR Horp « jﬂ/}iiay FbRic :
Training set: { (" .y ), (2@ 3P ) e (2™ oy}

SR IS AR I RO 2 BT A B AT bR (ECE AR TE R R ) BT LAFRATT T EE X T
PRIC B VI ZRAE AR S A7 2 20 ok 8 7= B30 1y P 7E A Jor S B AR o AT 3K o 2 >0 Bk oy T W B 2
(unsupervised learning) . FT LA, T W8 2% 2] BN AR A an R IB X, BAA & R AiE & .

Training set:{x" ;2@ ,=+, 2"}
Kl 5-1 B T IE 72 5 E AT X0, B 5-1(a) RoR 4 bR ic A A i
T2, 0y AP AR ZE (—ZhRE L, 51— K RO Bl 5-1(h) REE T2 &« flx, Xf
%@Flﬁﬂﬁ#ﬁ(%ﬁiﬁi%%ﬁm@)ﬂfﬁ‘%%@(clustermg)o

Es51 THEEFISHEHEEFINR

e B AR Z N — A BRI ] 1 S X T W 8 A 98 ST, MR A0 198 SO R
R A U R BT o . RIS V2 HAB BT A 5-2 R . — AN ARREER
1915 X R 23 05 o IV A W 7 8 580 o R 8 A S8R CF ) 7 T 24 ) 3 9 2
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ATHER AT LR BEEAT A MAR iy LA Rl 2 3800l LT T8 3 U0

B52 —EREHN

=
3

5.2 BEHESE

Xf T A FR % Cunlabeled) 19408 , FAT T G RE M0, 5L 72 5+ 4% BA A R 45 Ak 19 B8 L 8
BAT A BE B0 A A A 2,

A B £E AT DL A BAT BB 1Y B (segment) , H AP AN BEER VT LA FH B A9 A 51 G 5T
Hrs (5T 5 centroid) SRR IR .

J T AR R BB AH R R b, T L — R BRI TR ZE A
(distance) , 1EE XI5, AT LAUE  AHXS T HA Y BT 0, B4 28 i B A 5830 B O A2 1Y
IGig

Bl o] LR T L LT LA AR

(1) R4a 1 . VP2 REFIEL/DNT 200 DEHE XN R/ NS TAER R4 3
J2 s — D RIBEAE ] BEAL & LA DX R AR R B R S HEAR BT RE T RES
FEAMWREER . FRATTE BB R RN g v SRRk

(2) Kb BRA TR S BUHCHE B RE )« 0 22 0006 W B0 T R SR S BB 26 Y % Bl HL )02 ] mT
B R TR IS H A 2 8 4G B 4 , W0 — Je 28 B (binary) | 43 28 /R B 28 B (categorical /nominal) |
J7 R0 (ordinal) B4 , B X Se 54 KA IR 5 .

(3) RIULEIIR AR . 17 2 TATT B T WL B 50 2 0 B 2 38 o th s 2R
25, EETIXAERIE R B R MR I T R A AR ROE AR R ECR R . AR, — AR
Al RE AT IR A T LLIF & e & BT BB R Y Bk R AR 2 .

(4) P A S BN SN IR RN P2 REFEAE R b 2R fn A — & 1Y)
S8 A B E R ECH o RBEIRN T A S B BUR . S 80E W ARMER & R )
BN T T R AR G B AR R . XA T 0 B A5 R 2 A S5 L
i

fusaiyd



(5) AbHR“NE R R B RE J7 « 46 R 22 MBS v 0 ROHl P R A 5 T AIAZ A RO i
DRI R . — S8 IR TR B R U T RE S BT B R AR

(6) X T A AL 55 B9 TP AN SRR — S8 R BRIE X T i A KA A T O SRR Y . 19
s A — S BE 4R 5 25 DUAS [R) (9 0P 52 4 [ — B30 3 I i R A 8 22 IR R i SR e 4 2R .
JIT LATT S X8 50 40 iy AT A R B 3800 B AT FE R

(7) i 4EBE (high dimensionality) . — /s 72 8% Bdi G T REEL & T4, P2 R
R A b AR 2 1 B, T RE b R el = ANRMIR IS E iR 2 = 4E 01 00 T BE
AR i A DB SR IS B T A o 7 e 4 s ) R BRI IO Xk G Al A PR O L 4 ) 2 B E
T F) KAl RT3 23 A A R R T L e R R R

(8) R T LRI BT A I P REFT ZEAE A5 P AR 4 1R T b A7 3. R
A AR R AE — A3 P o 45 5 SO H 1Y A B3 sLIe 5 22 O B, O T AR B E T RIXHAE
DXHEAT 3R 2 [ i 25 3 iy 1% 9] 3 2
W BRI % 7 ZEOR A B0 . 2R B R
FRRESE B LR AT R SR SR Y BHE o)
e —TUHA PR AT 55

(9) AlfERErE A AT I . P A R A
el I S UG E D R
i, JE2E AT BE T 2L MRR A8 1Y T SRR R B A
WRA . I H b dn o 52 mi 2R 28 05 % B9 1 4 B
JE— N E AT,

TEIE 5-3 v, Al LU B ] 5 SR E Y

Wy 2k B 53 BARKREENHAN

5.3 kK HEBEREE

ke PR SRR TA A e SR A T I R 9 SR ISR SR I B R D AR B 1) DA 5 s, BRITIA
SR AN X G 0 B T R AL E SR A SRR A D R R B R O A R A Y D
A3 5K Ho Sr AR oy & B A

ARG IR IS RO i B R O TR 25 R B BRI W PO TR R S — P R B
PLML B BUT R & S XE AR R0 46 R Il AR — A . 00 1k AR 43 Uk A b X B 4 v
AR B A0 G AR A 5 25 Pl I B R 4 s IO R . S 5 A SE P B e . —
UIEARE B 58 B T I R RO BT B Ok

5.3.1 k HEREHERZKRFE

L7 35 9 S 0 R s 2 e/ A A R B 5 2 B )R ) S Bk T D B ST B
A X AR R B e /N ke S5 (E SR SR B A 4 2 pR B8R

Dllim Clla, — g, 15
eC

i=0 ")
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5.3.2 kK HEBREEEHIEH

kY {H S SR B ML R LA 18] 5-4 B s /Y O e 1A
TR

R PR E L AR AT DL AR I R

(D X T RFKMFEAR GBI £ DITRAE AR
WL R T Al DL AR RSk BOT R SR R
Hi & ASTTERAE N B

(2) WHRADEEAR LS B B BE R IFROZ AR 2 I 45
R B B BRI Y T BT R B AR R T A B A IS B B

(3) FEBUO AL e - EATT LA R 51 Ak 2% A i 2 g
PR b s 22 T 0 FE A REAR

(4) LEAF 1R 26 PR R AT, AW 2 AP PR (2 FI(3)

FEATTAT LA A [] 26 0 g 452 1k 25 F

(D LA — A R Ak AR N L X AR AT AT
B2 3| — ST R . WA LR N /28 H 27
RGO o QRS B B AN TR S WS R 1 L IR 47 B

BS54 kHEREERGA
REEE

45 AN BELE N AG IR o SR 45 1k 26 PR T LRI A B e 09 T B LB A — SR 3 18 K Y 3%

R

(2) M EA —FF L. WREZBATTEN - DRERI S DL EREE

R4k
k PIEREH Bon B EANE 5-5 Fis .,

55 Kk WEREXEXRTERE



5.3.3 Kk WERXEENMRES

b PI(E R RAE I B R B

o PRMEARLF O B3 SR AT LT AT HERD 5

o NHVERETT,

{HLJE fi] SR A AR 19, FL R i R BUAE

o BT EC I MR Ol BE Y 3R IS A BRI IS FE)D 5

o SRR B0 B A SR L DR R SR O B I S R AL

o T IRATIR I P R o B0 A PR B B DA AR BDIR 89 L 20 E R A R ARG

5.3.4 k WEBEEZWIM

AT AE SR B SR B A 4k2 far. txt, B B Sz Mk R b BOA R 2R BB R 4,
(D HiBh s % myUtil. py.

from numpy import *
BRI AR
£ path: H(¥E SO A%
# delimiter: 17N B baAF
def file2matrix(path, delimiter):
fp = open(path, "rb") # FEECHHN A

content = fp.read()
fp.close()
rowlist = content.splitlines() # f&f746 —4EE

& BAT I, 5 R A Sy W AT 43 B S AT )
recordlist = [map(eval, row.split(delimiter)) for row in rowlist if row. strip()]
# 3R [l e 4 J5 19 i 14 OE X
return mat(recordlist)
£ B AL A R 2
def randCenters(dataSet, k) :
n = shape(dataSet)[1] # %%
clustercents = mat(zeros((k, n))) Z¥MIHILREP O : k*n
for col in xrange(n) :
mincol = min(dataSet[:, col])
maxcol = max(dataSet[:, col])
# random. rand(k, 1):/74E—A> 0~1 MBEALEL 3, (k, 1) Rm 74 k4T 1 5 A BEATL 4L
clustercents[ :, col] = mat(mincol + float(maxcol — mincol) * random.rand(k, 1)) # $%%1){H
return clustercents
# RRUHE B A A =
def distEclud(vech, vecB):
return linalg. norm(vecA — vecB)
£ 2 il AL R
def drawScatter(plt, mydata, size =20, color = 'blue', mrkr= 'o'):
plt. scatter(mydata.T[0], mydata.T[1], s = size, c = color, marker = mrkr)
£ LAAS 7] B 60,22 ol 40008 4 L ) o
def color cluster(dataindx, dataSet, plt):
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datalen = len(dataindx)
for indx in xrange(datalen) :

if int(dataindx[indx]) == O0:

plt. scatter(dataSet[ indx, 0], dataSet[indx, 1], c = 'blue', marker = 'o')
elif int(dataindx[indx]) == 1:

plt. scatter(dataSet[ indx, 0], dataSet[indx, 1], c= 'green', marker = '0')
elif int(dataindx[indx]) == 2:

plt. scatter(dataSet[ indx, 0], dataSet[indx, 1], c= 'red', marker = '0')
elif int(dataindx[indx]) == 3:

plt. scatter(dataSet[ indx, 0], dataSet[indx, 1], c= 'cyan',6 marker = 'o')

(2) k YJERIFE LTI O KL kmeans. py.

from myUtil import =
def kMeans(dataSet, k) :

shape(dataSet)[0] # iR [A] % [4: (1) 172

o A SRR A O B A5 < AT B Kl S A TR

#5] 1 BHE AR XN A RS L B 2 Bl S AT 1 A R RS b0 Y R e
ClustDist = mat(zeros((m, 2)))

# BEHLAE B — BRI RISl A 4+ 2 [ 4R BF

# iR iz R I P T min(dataSet[ :, j]), max(dataSet[ :, 3]) Z [H]
clustercents = randCenters(dataSet, k) # Ff#LA: s RIS 0>

flag = True # §J4RfAndENs, BB TF IR

counter = [] #it+%ss

# G EAR B B L 1R h False

# HPAF IR R & dataSet B FTA ) i AR AR B FE AN IS rhny, B b rpns B BE B 3 /N F
# HAlh k- 1 At i B B

while flag:

flag = False # #i B fpi{ N False

# 1. My % ClustDist: i Jfj DataSet $¥E 4, 1154 DataSet 475 B 2 A8 s /> Wi 2K 8
# 65 25 MK {H ClustDist = [minIndex, minDist ]

for i in xrange(m) :
=3 7 k AR A, 3R A
distlist = [distEclud(clustercents[j, :], dataSet[i, :]) for j in range(k) ]
minDist = min(distlist)
minIndex = distlist. index(minDist)
if ClustDist[i, 0] !'= minIndex: # #K&| T —AH B H L
flag = True # H EhR&EN K True, 4k L1510
£ % minIndex 1 minDist * * 2 it ClustDist %5 1 47
£ 8 LREELE 1 47X B A R 2 0 A minIndex, fiz 45 #2508 minDist
ClustDist[i, :] = minIndex, minDist
£ 2. QAR AT B AL, 6 B I T 2B B clustercent [(H : AR N cent(0~k—1)
# R 2K 0 cent ¥]43 N ClustDist, iR 7] dataSet W4T &R 5|
# FF LA AN dataSet H 4 OGB4 47 ) 5t 44) BT ) ptsInClust
# 71843 W 5 ptsInClust 4551 (1 ¥ M, LB R 2 by clustercents [ 45 30
for cent in xrange(k) :
# M ClustDist 925 — 51 1 i 2 H 55 F cent (A INAT T4
dInx = nonzero(ClustDist[:, 0].A == cent)[0]
£ M dataSet H 2 HUAT TR == dInx #4 B — 4B B85 4
ptsInClust = dataSet[dInx]
# 18 ptsInClust 4531 i 3414 : mean(ptsInClust, axis = 0):axis = 0 $%45]i|E&

clustercents[cent, :] = mean(ptsInClust, axis=0)

return clustercents, ClustDist
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(3) k WERIEE LB TT E KB kmeans_test. py,

from kmeans import #

import matplotlib. pyplot as plt

dataMat = fileZmatrix("testData/4k2_far.txt", "\t") # M SCPEH I Bod 5
dataSet = dataMat[:, 1:] # $2ICEHRAE P I RHES)

k = 4 #AHEE 1,2,3. EWEREIEER 4 RO

clustercents, ClustDist = kMeans(dataSet, k)

# R BB 58 B R

print "clustercents:\n", clustercents

# it A= U ClustDist: X h ARG (31 1), BIZRE P R R (91 2), 475 dataSet —— X i
color cluster(ClustDist[:, 0:1], dataSet, plt)

R SR SN

drawScatter(plt, clustercents, size =60, color = 'red', mrkr = 'D')

plt. show()

FELL _EFER A AT DR JLARAS
(D IE#IY 7> e it
b YE SRR E M AR SR NI 5-6 B .

clustercents:

[[ 6.99438039 5.05456275]
[ 8.08169456 7.97506735]
[ 3.02211698 6.00770189]
[ 2.95832148 2.98598456] ]

Es56 kPHWERLXELIEHRSEER

(2) S,

P B2 rhL R BEAL AT IR AL 1Y Lk PI(E SR RIE I AN B RE S R B IR A 1 2R 28, T i
AN E R B IE 5 73 FE I O

15 00— SRyl e AL WS i Hh AR L ORI A 5-7 i



126

clustercents:
[[ 2.9750599 3.77881139]
[ 7.311725 5.00685 ]
[ 6.7122963 5.09697407 ]
[ 8.08169456 7.97506735] ]

B 57 kMERLEFHRIEER1
THEO—, RIS = R0 T S8R mAE 5-8 s,

clustercents:

[[ 6.99438039 5.05456275]
[ 2.9750599 3.77881139]
[ 8.08169456 7.97506735]
[

nan nan] ]

B 58 kMHWEREXELERSEER 2



5.4 k miE4PEE

k 4B (k-Nearest Neighbor, kNN) Bk & — AN HiE T Hod sl i) Oy 2, )2 fe i o
PIPLERF T BEZ —. BRI R - DFEARTERREZ M b A S AH LRI RE
fiE 25 ] v B SR 3D AR AS T B R Z80UR T3 — A0 WHZ AR AR W R T ax A 2800 . i A &
W 5-9 fimw.,

5.4.1 LfI4H

UnTEL 5-10 JI 7R o A7 P AN [R] B4 AS 0, 20 ) 68 ) /N IE D7 2 BT @ i/ = A e &
75 o T P P I e g AR A 2 0 ) [ T 2 s A B al DU Ay 2 S A B . iR U BRAE TR ATTAS
R R TDJIR A S €0 1 545 S MR T BIR— 28 T T TR AT A D XA TR R A X A S (B Y 1R

k.

B 59 kREMSEXTRER B 5-10 WEARNELAHEAED

AT UL I RLE IR N RARE 23 P00 — A A2 — A 2B dh BURFAE 9N 36 7T LU
b/ Yt B¢ 32 089 AT BT AT RO . FRATTZE A ) L T AR R A 2 2 Y 150 2 TR W —
FBE MENERARET T H—KIEREZDAWETE? MK 5-10 ik GER 5 .

(1) W2k k=3, 2 [ 5L I A9 3 SRR 2 L/ =AIE A 1 ANl A/ NETTIE
DRONIE T 280 3 T EET M7k e S X A K m TAL i =ik —2%.

(2) QR k=5, R OB AT B R Y 5 AR 2 DL E = MIE M 3 MECKIET Y, ik
sV BONE T 280 5 T ok iy O i FUE S O R IX AR5 0 2K AR THE U IE T B — 25,

TUEFRATAE 2, 25 00k A€ 5 A1 0 2 mE R T 2 02 28 b g P — & ik, FR AT ] UK
PEGETT 7 (G B B Ak B4 (07 B R AE L i ik R A 1408 B 4 A L AT U (o3 D) B A
R —2 . X ke Bl SR 2 %0 AR .
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5.4.2 k IESREEMLIA

KNIN 2 — A B A B 43 28 IR UA 77 06 . kNN A9 i A2 00 3 250 90 R0 )11 0 A A 1 008 4
B R R AR A RS0 . kNN 37 50 20 A0 N ik R 7 00 3k 3 330 0 3 A A e A5 )1 4
FEAS B9 B ARG S A Y & A I ZRRE AR 1 2001 3 id 22 B8 SR 9 O SN E AT I . Rk i ik
.

A WHBIRE T={((x,,y) (2,53, (x, v, RS o0 Hb 2, =
R"sy;={ciscosmrackts

i . S o BT R 25

(D R E MR AL T hRES « BRI m e MR REX £ D
FU 2 SBBEC/E N, (o)

(2) 16 N, o) ARSI 73 2R M0 Can 2 B3R DO B 2 = 19251 v

y =argmax; 2 Iy, =c;)si=1:2,m3j =1,2,,k}

7, €N, (k)

5.4.3 ERM=ZEZX

M KNN W SE R R R ol LU B, A = Ao R AR E 2, o B R B B o ok 1 K/ R4 2K
RN X 2 kNN ALY =205, 78 kNN Gl Zhofiodls S R = 2 R 008 5 40 > TR
k2 [A] 0] 43 Ji— 28 23 [a] X T 5 A I RS2 01 o, o B 32 e P B 2 At 50 B 3 1) BT A e A
JIY AN DR A DR 28 1 P ke SRR ) 0 L — o AT K S DI 23 % AT A —
AN AT R 3 i T i s ) O B SR i A TR A 2

1. EEES

R R i A AR 22 Uy o AR R A B0 R A 3 i B e R O L W Y T R
P B (Minkowski Distance) , 58 XK .

D(x.,y) = (2 | 2, — y, \’))’L’

Hp,p=1, 4 p=2 0 JZERIREE R 2 p=1 B, & 8 Wi g

2. k BYIERE

Fe V1) 3 9 2 N B 1 45 2R 7 A EE R

W R ABE /DS R AH 2 T A /INER S5 rb A I 25 S 4610 4 A7 00000, AR i 1 50 & =1, i3 55
) R0 B H 3 ) — N RE AR AT DG, IR R 25 AR /N (0) o (L2 G SR s SR AR A G S M 7, i gkt 25
R DR 22 AR R W2 U, 2 & (BN S R A LA

WA e AE K WEAH S T AR AR 3 v iy 11 25 S 490 4 A S0 A% i 15 190 02 b = o WIS
191 8 235 RO U R Bdie 4R P S i e 2 B2 L X RE 2 PR AR UG

TER A — e BB/ N8 ke (EH ke 37 80, 18 5 SR 1 52 SCSRIE 89 777 2% 0 18 U5 3 Y
k1H.

3. SEAN

KNN3 288 2 SRR D) 3 5 2 2 B e s BRI el AR AR 1 & A I 30 A 1) 22 B0 e s T



REEAR IR, BRI A TR A EMREEAR o, Hg 48T i b I 2132 9 4
WS N, () AR RECH 0-1 Hik . W N, (o) KA R o, 4325k 2
% 2 I{y;ic‘i}:l*% 2 Iy, =c¢;}

z; €N, () z; €N, ()

SY AR 22 FUN N2 AR /D B DA 2 MO B S5 4 T 28 B R B /. T kNN i 4
S TR 2 A5 N, (o) o 526 BB 0-1 $51 2k o A A HE I8 J2 2 00 SRR B/ . 9 9
BURLEAS N, Co v 0 BE A L 2 B e

5.4.4 KNNEZHARE

KNN B LA LA T 2328 b T LU F 109, Gl #R0H — DA B & DRI 2B
H X LR S Y S 1 1) P 2 (R R R AR R TT LAAS B A i R A . S O R AR
[Fi) B 85 1) <00 i XA AR AR 57 AR B 52 R 45 T AN [R] O ARLAEL (weigho) 3 AN 45 B 88 B LE

KR AE 2RI ) — A EE AR AR A I — DR R R AR
T AL RE AR 2 AR /NI A 0] e S B fa A — BT RE AR I AR AR Y & AR S R R A R
RIEEA i 280, 1%k FOT R iR i 7 QB AR A B — R RE AR O AR R IR 4 i 3 X 26
FEAIF AT AR REAS , B X R AR ARGE T HARREAS . TCIR B R R I AN BB IR IE 1T 45
Ao IR AT LR AU Y 75 1 CRZAE A B B /) B4 408 Ja AU RO e il

BITER T — A R Z AL R R ROR IO X i — A 0 B SO R 2 R e B 4
PRE MBEAS AY L BT A RESRATE Y & I 2B . H AR TG A D J7 35 2 35 5 X B AR A
SHEAT BT SRS R BR X AR IR RAUREAS . IR MU EGE T T REAR A B B B 2R Bk
f4 1 3l 532 TS A AR AR 5k A/ Y R BRI R Bk LU B 5 7 R iR

SEB kAT RBTE A I, 3 Y R LR N A X I 2R RO AT D R AR R X TR
(ISE 2 ONAER € /iEs DN R EAT N

5.5 kK HEREFEENHENHA
AT 15 % & BP0 15 SR 4B S 07 7 A 40 T 3 3 5 1 7% 3 7o
7 0 6 SRR A

5.5.1 6. XAIHESEER K WEREKEZE

1. BUREmME
SCAF A e B R N TR A, 2 A AR B O

centers = [(-2, -2), (-2, 1.5), (1.5, —=2), (2, 1.5)]
data, features = make blobs (n_samples =200, centers = centers, n features = 2, cluster std
= 0.8, shuffle=False, random state = 42)

i i matplotlib £ il i B 4 -
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ax. scatter(np. asarray(centers). transpose()[0], np. asarray(centers). transpose()[1], marker =
'o', s = 250)
plt.plot()

13 B W B A S5 RN 5-11 Fos

2. HRBIZEHY

Points 2% 5t 2R A7 0 BUHE 45 1 05 1 AR 45 & centroids 28 & T A7 & 1 4H B0 B9 AR B
clustering_assignments & & IR AF N BB TR 2R KR 5 .

41, clustering_assignments[ 2 |=1 £/ EHE data 2 TR E0HE S okl B 1 28,1 1 28
B 5 O A A A 3 15 1) centroids[ 145 3],

points = tf. Variable(data)

cluster assignments = tf.Variable(tf.zeros([N], dtype = tf. int64))
centroids = tf.Variable(tf.slice(points. initialized value(), [0,0], [K,2]))

SRJG, ] LL3d 3 matplotlibO) FEZ: il H B0 W7 B

fig, ax = plt. subplots()

ax. scatter(sess. run(points). transpose()[0], sess.run(points).transpose()[1], marker = 'o',
s = 200, ¢ = assignments, cmap = plt.cm.coolwarm)
plt. show()

R ZAF BN NE 5-12 PR i 45

B 5-11 HRREBEEHSE B 512 fomrE

3. MERBEMLER

A N FTAA B BT N WS 6 RS AR AR U K USR] R R AR R BTG 1Y B
ARABIE N XK X2, 80T LU F 5 — A FEA B B — N o0 s Z B AE BT A 4R B B S

rep centroids = tf.reshape(tf.tile(centroids, [N, 1]), [N, K, 2])

rep points = tf.reshape(tf.tile(points, [1, K]), [N, K, 2])

sum_squares = tf.reduce sum(tf.square(rep points — rep centroids), reduction indices = 2)
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SRJ T T A 4E E SR, A5 B A /N IR 3851 XA RGBS 0T & B8 B 280

best centroids = tf.argmin(sum_ squares, 1)

centroids W ATERAEZ S5 i bucket_mean pRECE BT, BAK AT & F 58 5 0 IACHS .
4. EIEEHE
SEAG A 1 S R BT A Y RO R AR A

did assignments change = tf.reduce any(tf.not equal(best centroids, cluster assignments))
AL i ] control_dependencies 45 il J2& 75 57 BT«

with tf. control dependencies([did assignments change]) :
do updates = tf.group(
centroids. assign(means),
cluster assignments.assign(best centroids))

BATRE AR 5-13 Frs i .

5-13 Kk MEBRREEZITER

P 5-14 AR A AR O B AR 1

B 5-14 AEERFPROHTHRER
5. TEMIERE
SEER N TR B0 £ $9(E RIS E L1 52 B RS Sy .

import tensorflow as tf
import numpy as np
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import time

import matplotlib

import matplotlib. pyplot as plt

from sklearn. datasets. samples generator import make blobs
from sklearn. datasets. samples generator import make circles

DATA_TYPE = 'blobs'

N=200
#AEFER R, AR RN EBERE, LA 2 8L T
if (DATA TYPE == 'circle'):
K=2
else:
K=4

£ I 7 45 2 7 i R e R 2k AR 2K
MAX ITERS = 1000
start = time. time()
centers = [(-2, -2), (-2, 1.5), (1.5, —2), (2, 1.5)]
if (DATA TYPE == 'circle'):
data, features = make circles(n samples =200, shuffle= True, noise = 0.01, factor=0.4)
else:
data, features = make blobs (n_samples =200, centers = centers,
n features = 2, cluster std= 0.8, shuffle = False, random state = 42)
fig, ax = plt. subplots()
ax. scatter(np. asarray(centers). transpose()[0], np.asarray(centers). transpose()[1],

marker = 'o', s = 250)
plt. show()
fig, ax = plt. subplots()
if (DATA TYPE == 'blobs'):
ax. scatter(np. asarray(centers). transpose()[0], np.asarray(centers).transpose()[1],
marker = 'o', s = 250)
ax. scatter(data. transpose()[0], data.transpose()[1], marker = 'o',
s = 100, ¢ = features, cmap = plt.cm. coolwarm)
plt. show()

points = tf. Variable(data)
cluster assignments = tf.Variable(tf.zeros([N], dtype = tf. int64))
centroids = tf.Variable(tf.slice(points. initialized value(), [0,0], [K,2]))
sess = tf.Session()
sess. run(tf. initialize all variables())
sess. run(centroids)
rep centroids = tf.reshape(tf.tile(centroids, [N, 1]), [N, K, 2])
rep points = tf.reshape(tf.tile(points, [1, K]), [N, K, 2])
sum_squares = tf.reduce sum(tf.square(rep points — rep centroids),
reduction indices = 2)
best centroids = tf.argmin(sum_squares, 1)
did assignments change =
tf. reduce any(tf.not equal(best centroids, cluster assignments))
def bucket mean(data, bucket ids, num_ buckets) :
total = tf.unsorted segment sum(data, bucket ids, num buckets)
count = tf.unsorted segment sum(tf.ones like(data), bucket ids, num buckets)
return total / count
means = bucket mean(points, best centroids, K)
with tf. control dependencies([did assignments change]) :
do_updates = tf.group(



centroids. assign(means),
cluster assignments.assign(best centroids))
changed = True

iters = 0
fig, ax = plt. subplots()
if (DATA_TYPE == 'blobs'):

colourindexes =[2,1,4,3]
else:
colourindexes = [2,1]
while changed and iters < MAX ITERS:
fig, ax = plt. subplots()
iters += 1

[changed, ] = sess.run([did assignments change, do updates])

[centers, assignments] = sess.run([centroids, cluster assignments])

ax. scatter(sess. run(points). transpose()[0], sess. run(points).transpose()[1],

(PN}

marker = 'o', s = 200, ¢ = assignments, cmap = plt.cm.coolwarm)

ax. scatter(centers[:,0],centers[:,1], marker =
c = colourindexes, cmap = plt.cm. plasma)
ax.set_title('Iteration ' + str(iters))

plt. savefig("kmeans" + str(iters) +".png")

, s = 550,

ax. scatter(sess. run(points). transpose()[0], sess.run(points).transpose()[1],

(PN}

marker = 'o', s = 200, ¢ = assignments, cmap = plt.cm.coolwarm)

plt. show()
end = time. time()

print("Found in % .2f seconds" % (end-— start)), iters,
print("Centroids:")

print(centers)

print("Cluster assignments:", assignments)

"iterations"

5.5.2 k6. MATHEEER K RIESEE
AR S A1 P 08 A e 4 15K S R W 2 0 i 4.

HIESREM

SR EEEES 5.5, 1 T —FE L LR PR HEX RS

data, features = make circles(n_samples =N, shuffle = True, noise= 0.12, factor=0.4)

Y 2B 22 1 B 4 B an Rl 5-15 s .
2. REHEH
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Mg R .

3. MKEH

e SR I R (05T ) P 4 3 R v
— R RBULRAEE . £ — 1 REH
PR RIS AR U SRR 2

B 5-15 MR REIEE

SR BRI (L 0.0 F] 0.12)

133



134

[F1) 14 B 4 B B IR U R s i R 51 A IR 51 T 4R Bl AR A0 i 26

distances = tf.reduce sum(tf.square(tf.sub(i , tr data)), reduction indices=1)

neighbor = tf.arg min(distances,0)

4. FIEEH

SEpl 2 Ak B SE AR P A YRR
Ja A TRER .

5-16 4 kNN Bk 45 8. M
LA 2D TE A BREE 8 19 B N %
AL ILES R e ER KR

IEVE S o8

5. SEEMIREND

SN N T Sl kRl AR A B 516 KNNXIFRREIEENE R
58 B EANS O

import tensorflow as tf

import numpy as np

import time

import matplotlib

import matplotlib. pyplot as plt

from sklearn. datasets. samples generator import make circles

N=210

K=2

W IR 1 0 A T AR e Rk AR EL

MAX_ITERS = 1000

cut = int(N* 0.7)

start = time.time()

data, features = make circles(n samples =N, shuffle = True, noise=0.12, factor =0.4)
tr data, tr features = data[ :cut], features| :cut]

te data, te features = data[cut:], features[cut: ]

fig, ax = plt. subplots()

(P}

ax. scatter(tr_data. transpose()[0], tr data.transpose()[1l], marker = 'o',
s = 100, ¢ = tr_features, cmap = plt.cm.coolwarm)

plt. plot()

points = tf. Variable(data)

cluster assignments = tf.Variable(tf.zeros([N], dtype = tf. int64))

sess = tf.Session()

sess. run(tf. initialize all variables())

test =[]

for i, j in zip(te data, te features):
distances = tf.reduce sum(tf.square(tf.sub(i , tr data)), reduction indices = 1)
neighbor = tf.arg min(distances,0)

# print tr features[sess. run(neighbor) ]



# print j
test. append(tr_features[ sess. run(neighbor) ])
print test
fig, ax = plt. subplots()
ax. scatter(te_data. transpose()[0], te data.transpose()[1], marker = 'o',
s = 100, ¢ = test, cmap = plt.cm.coolwarm)
plt. plot()
H rep points v = tf.reshape(points, [1, N, 2])
H rep points h = tf.reshape(points, [N, 2])
# sum_squares = tf.reduce sum(tf.square(rep points — rep points), reduction indices = 2)
# print(sess. run(tf. square(rep points v — rep points h)))
end = time. time()
print("Found in % .2f seconds" % (end-— start))

print("Cluster assignments:", test)

5.5.3 6. MEMGIRAER kK RIE4BE %

ke fe I AR L T RS R S . BRI B9 Hello World” #4848 & MNIST 5 %%
FHAZMESE ., MNIST FEEHFHEALSE L H EJ5K 28 X 28 R T AR/ B 40k,
BARIZEHE AR AR A E A 784 DRPAE ] i i AR5 U k. AT TR X K 4 2K
[F) AP B 3 S FBUIN , 358 FH Fe 3E & AR SR (L ke =) BBEAY

SNE

BESCPEGR L R S AN B W g E . . A PIL(Python Image Library)
B2 1 50 i 25 5 . TensorFlow HA Y 2 (1 bR £ 2k MNIST T 5 4 B A R 48
S R

import random

import numpy as np

import tensorflow as tf

import matplotlib. pyplot as plt

from PIL import Image

from tensorflow. examples. tutorials. mnist import input data
from tensorflow. python. framework import ops

ops. reset_default graph()

. BIEBESIE
BE . QE-ITEESE, g MNIST F5 8 7R AR B 4E 5, 348 8 one-hot 4w i,
SCEACHS A

sess = tf.Session()
mnist = input data.read data sets("MNIST data/", one hot = True)

EE: onehot BAAR S EERNHHMAN, IHIAN TEEAHMATHE, 684104
EANHF 0RO EKAKAEHI060-1 MEAT, Hlde, L0 FTAHEE: 1,0,0,0,0,0,
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0,0,0,0,k%3“1” X *4&=%:0,1,0,0,0,0,0,0,0,0,

3. HhkEAbzE

BT MNIST FEEBFHARIREE R, BEIR T B DA R 784 DNREZ (1]
14 B o L DR X 1 il DA S0 2 il 1/ DN B SR AT U SR . R DU AR AT R A AL B, Oy
Tl B, B Do 6 BBk, Mkl mFEHRM 6 skE R REFICR.

train _size = 1000

test_size = 102

rand train indices = np.random.choice(len(mnist. train. images), train size, replace = False)

rand test indices = np.random.choice(len(mnist. test. images), test size, replace = False)

x vals train = mnist. train. images[rand train indices]

x vals test = mnist. test. images[rand test indices]

y vals train = mnist.train.labels[rand train indices]

y_vals_test = mnist. test.labels[rand_test_indices]

4. EH K EE#IE
MRS, 75 b (R B 1 AR R

k =4
batch size=6

5. WAL TE L FF

HR A 5 2 TSR IF R ) 46 Al o5 BLAF T AR, S 3ARAS Oy
x_data train = tf.placeholder(shape = [None, 784], dtype = tf. float32)
x _data test = tf.placeholder(shape = [None, 784], dtype = tf. float32)

y target train = tf.placeholder(shape = [None, 10], dtype = tf. float32)
y target test = tf.placeholder(shape = [None, 10], dtype = tf.float32)

6. FHHEEEES
R B, 75 U B R R, S L S ORI 4 (D) A Sy B SRR R, S A
=y

distance = tf.reduce sum(tf.abs(tf.subtract(x data train, tf.expand dims(x_data_ test,
1))), axis=2)

AT DU R 2 ek BOE SO L2 J5 . X RS O

distance = tf.sqrt(tf.reduce sum(tf.square(tf.subtract(x data train, tf.expand dims(x data

_test,1))), reduction indices=1))

7. AR EY
RS R BRI 1Y top k B AT, 7650084 Y one-hot IR S| [ 17
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PO RT3 SR 5 G 2R BB L S BRSO

top k xvals, top k indices = tf.nn.top k(tf.negative(distance), k=k)
prediction indices = tf.gather(y target train, top k_ indices)

C 11 s v

count_of predictions = tf.reduce sum(prediction_indices, axis=1)

prediction = tf.argmax(count of predictions, axis=1)

8. ITEmME
TEMRAE 138 77 Y ARB AT, T W0 AR, 0% 205 S A7 0, SC ARy

num loops = int(np.ceil(len(x vals test)/batch size))
test output = []
[]

for i in range(num_loops) :

actual_vals =

min_index = 1i* batch size

max_index = min((i+ 1) % batch size, len(x vals train))

x_batch = x vals test[min index:max_ index]

y batch = y vals test[min index:max index]

predictions = sess.run(prediction, feed dict = {x data train: x vals train,
x_data test: x_batch, y target train: y vals train, y target test: y batch})

test_output. extend(predictions)

actual vals. extend(np.argmax(y batch, axis=1))

9. WERBINZHEmHE
WAL C 207 T LB A TR WA, R SRR I o B . A iz s Rl ol
I E AR B AN 2R R SR 04 BE LSRR i A2 AL L EUR HER o 8090 ~90 00, SRS

accuracy = sum([1./test size for i in range(test size) if test output[i] == actual vals[i]])

print('Accuracy on test set: ' + str(accuracy))

10. LHIER
2 i dr e AL IR A TR A R ORI 1AL 5-17 B SEBACAS g

actuals = np.argmax(y batch, axis=1)
Nrows = 2
Ncols = 3
for i in range(len(actuals)):
plt. subplot(Nrows, Ncols, i+ 1)
plt. imshow(np. reshape(x_batch[i], [28,28]), cmap = 'Greys r')
plt. title('Actual: ' + str(actuals[i]) + 'Pred: ' + str(predictions[i]),
fontsize = 10)
frame = plt.gca()
frame. axes. get xaxis().set visible(False)
frame. axes. get_yaxis().set visible(False)
plt. show()
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