2= Oio[E] M2 F3 A

ilh
=
|

0
of>

LHE

« €= HO|H HE 0]

ol
9'2
ful
09
g'y
o
A
H1
Lo
113
AL
=
mjo
4>
g
:°x'='
i
r
o

Xt

01. 2fo|E2{2| E2]27| 2! H|0|E FH|
02. PCA, DBSCAN &25t 4|0|E 2A
03. REIS SISt O|MX| HE

04. K-Mean=Z =2 O|0|E EA

01. 2to|E2E{2| =2{ 7| H HI0[E =H]
ZxIZ 0|s3517

In [1]:

# Ipip install mglearn

In [2]:

import matplotlib.pyplot as plt
import numpy as np

from sklearn.model selection import train test split
from sklearn.decomposition import NMF

from sklearn.cluster import DBSCAN

from sklearn.decomposition import PCA

In [3]:

# ClIOJEf ZIH 27/

from sklearn.datasets import fetch 1fw people

people = fetch 1lfw people(min_ faces per person=20, resize=0.7)
image shape = people.images[0].shape

print (people.images.shape, image shape)

(3023, 87, 65) (87, 65)



In [4]:

# ojojx| el
fig, axes = plt.subplots(2, 5, figsize=(15, 8),
subplot kw={'xticks': (), 'yticks': ()})
for target, image, ax in zip(people.target, people.images, axes.ravel()):
ax.imshow(image)
ax.set title(people.target names[target])

Carlos Menem Ariel Sharon Alvaro Uribe

Winona Ryder Jean Chretien

Gray Davis

Silvio Berlusconi

Colin Powell

Recep Tayyip Erdogan




In [5]:

# ofLfel olojx|o] HEEX ZE=E, ZCf 50&7X2H 27|

mask = np.zeros(people.target.shape, dtype=np.bool)

for target in np.unique(people.target):
mask[np.where(people.target == target)[0][:50]] = 1

X people = people.data[mask]
y_people people.target[mask]

# 0~255 Af0[o] =4 o|0[x[e] HH Zte 0~1 AfO|Z AFHY ZFBILICI
# (587/0]) MinMaxScalerE ZX&35l= Zinf 7{9 Z28lLICt.
X people = X people / 255.

# Ff 508 &= S o 30232 O/0/X|7f 2063&2° OJOIX|Z H#Z.
print (X people.shape, y people.shape)

(2063, 5655) (2063,)

/usr/local/lib/python3.7/dist-packages/ipykernel launcher.py:2: Deprec
ationWarning: "np.bool” is a deprecated alias for the builtin “bool~.
To silence this warning, use "bool” by itself. Doing this will not mod
ify any behavior and is safe. If you specifically wanted the numpy sca
lar type, use "np.bool ~ here.

Deprecated in NumPy 1.20; for more details and guidance: https://nump
y.org/devdocs/release/1.20.0-notes.html#deprecations (https://numpy.or
g/devdocs/release/1.20.0-notes.html#deprecations)

02. PCA, DBSCAN &23t 0|0|E| £
2xIZ 0|s3517
PCA FME 2


https://numpy.org/devdocs/release/1.20.0-notes.html#deprecations

In [6

# LFW LClOJE{0jA 1

EX/
-7 o

# 565

]:

5 o[ofx]

T

=2=2=

= HOo <=
FHES ==

from sklearn.decomposition import PCA

PCA(n_components=100, whiten=True,
pca.fit transform(X people)
= pca.transform(X people)
print (X pca.shape, X pca[0:2])

pca =

X_pca

(2063
958
0.
565
-1.
977
0.
94
-1.
966
-0.
25
-0.
-0.

066

377

532

1.

0.

, 100)
0.42363334
6594225 2
4438914
4929373 -1
878265
01347931 -1
58914846 -0
09484298 -0

.32028303 -0

.37436813 -0

.7045642 -2

.1168935 -1

.5785956 -0

.8620969 1

.7564868 -0

.4483687 -0

.7959632 0

.14939314 1

.95361626 -0

.28121585 -0

.9918745 0

.72337437 0

.13703908 -1

.3495908

.1472461 -0.

.2610011 1

.7191906 -1.

[[-0.5776009

.6802251

1299523

.0919951

18399611

.9123693

.0296761
.11707406

.21233189

.05500055

.359124

.3016984

.17820854

.9189268

.9406258

.09871251

.17702867
.2696043

.84368

.87192124

.42398694

.22131155

.3022842
0.

14511314

464753

.3328848

79932

1.

0.

1.

0.

-0.

-0.

0.

1019667 -0.
8431763 2.
0088823 0.
31964263 -0
.57764924 3.
.14336799 0.
.0612726 -0
.0904773 2.
.8192284 0.
.05015875 -0
.05915413 1.

.07638115 -1
.5202429 0.
.3289963 1.
.5737608 -0
.61983395 -0
.47081783 -0
.03931826 -1
.806659 -0
.12844986 -0
.357532 0.
.0954654 0.
.05439928 0.

.53721184 0.

13295485 0.
08671156 -0.
5317492 0.

RYZS X2 OZ HO/EE HEELIC

X -

=0 100742/

random state=0)

2527034 0.
123537 -0.
23699626 -0.
.9997152 -0.
2747946 -1.

84771055 1.

.78305495 0.
4722183 0.

02998489 1.
.3640683 1.
1087399 -1
.4920644 1.
6555185 -1
0716947 -0.
.815196 -1.

.63637686 1.

.5796015 ]
.8890839 0.

.32330284 1.

.9498648 -0.
92427224 -0
30270526 -0
36119235 -0
15309976 O.
20098528 -0
8339527 -0.
6210324 -1.

3961173

8691332

8747193

9129653

0267903

0098797

51441

28585142

7521871

4550769

.6805235

6042349

.3855449

28919673

3026611

3104647

7706745

3630071

-0.26037

-0.76645

-0.85362

-0.51845

-0.18476

-0.93712

0.69881
1.21562

-0.01803

-0.21518

1.50782

2.15480

-0.70783

0.44240

-0.93181

0.26345

1.18752

0.37037

32421157 -0.65231

.03058637

.6233561

5637055

.3405233

9912669

2947179

.02034467 -0.81774

0.25245

-1.68822
-1.66490

0.84197

-1.08075

0.11837



-0.1057082 -0.9525517 -0.2293261 -1.2758894 2.5233665
0.27160695 -0.14020415 0.68996054 -0.29820892 -0.5722398
-0.05541072 -0.18259186 -0.07929219 0.2691147 0.77599
-0.7516428 -1.0681628 -0.9023423 0.52873844 0.9465816
-0.30755424 0.19042103 0.47268778 0.07442597 0.80200046
-0.2935476 0.534312 0.6342999 1.9349052 -0.9924627

515
1.1026143 0.7542718 0.7045167 -0.5661256 ]]

DBSCAN

In [7]:

# F=£l 100712/ £3E2 DBSCANE ZE&5/0] HOJE 22

# 72 Of7f#+Z DBSCANS HEEI|Ct

dbscan = DBSCAN()

labels = dbscan.fit predict(X_pca)

print("1R®sH 20|=: {}".format(np.unique(labels)))

(]

st 2o|Z: [-1]

r

. 20[£0| -10|22 2E H[O|E{7F DBSCANO| 2|3l &g ZIER 20|28,
= 3{Z : epsztE 37 5t7{Lt, min_samplesztS H&7|

In [8]:

dbscan = DBSCAN(min_ samples=3)
labelsl = dbscan.fit predict(X pca)
print ("1RsH 20[£2: {}".format(np.unique(labelsl)))

aget #olE: [-1]

. eps U2 7IHET|
= eps U2 152 7|2 &, OF0| 271 ‘4zt

In [107]:

dbscan = DBSCAN(min_ samples=3, eps=15)
labels2 = dbscan.fit predict(X_pca)
print("1Rst 20|=: {}".format(np.unique(labels2)))

« eps®t min_samples?| 20l 2[5l 1F0| I HO| ‘HZ =~ RUCH.

1.70721

-1.29681

0.46130

-1.28848

1.03902

0.03021



In [11]:

dbscan = DBSCAN(min_samples=2, eps=15)
labels3 = dbscan.fit predict(X_pca)
print ("1Rsg 20[Z2: {}".format(np.unique(labels3)))

DRk HolE: -1 0 1]

In [12]:

# bincountt S+E5 B'Z + 20(AM labels30| 1= HZLIC|.

# OR5 20/g: -1 0 1]

# Brelglel A v L= &S EOIESl £2lLC.

print ("EHAEE ZQIE £: {}".format(np.bincount(labelsl + 1)))
print ("EHAEE ZQIE £: {}".format(np.bincount(labels2 + 1)))
print ("EHAEE ZQIE £: {}".format(np.bincount(labels3 + 1)))

E8{AEY ZOIE £: [2063]
SSAEY ZEQIE £: [ 32 2031]
SAHY ZQE £: [ 30 2031 2]

03. 2&S &8st 0|¥x| HE
ZxI£ 0|s3517
DBSCANZ2| Z112|Z0| &S0l Tet o|0|x|= =telsl 2|

+ label12| -19| 22 327, label32| -12| 72 307HLt /US.

In [13]:

noise = X people[labels2==-1] # min samples=3, eps=15

fig, axes = plt.subplots(3, 9,

subplot kw={'xticks': (), 'yticks'
figsize=(12, 4))

for image, ax in zip(noise, axes.ravel()):
ax.imshow(image.reshape(image shape), vmin=0, vmax=1)

O}




In [14]:
noise = X people[labels3==-1] # min samples=2, eps=15

fig, axes = plt.subplots(3, 9,

subplot kw={'xticks': (), 'yticks'

figsize=(12, 4))

for image, ax in zip(noise, axes.ravel()):
ax.imshow(image.reshape(image shape), vmin=0, vmax=1)

. olnlxl oi% OI-().” 0|-
o DXt Y= 27 X7 OHE.

—h

o|e} Zto| £olst ZiE FolLl= 2 S 0|4 X| HE(outlier detection)0|2} StC}.

o 2| OfZ2(AH[0|M0[2tH O|ofX| ofuliS Zaf LFTH HO|F ME REE= 20|
o 2 222 SLEL H B2 S{AHE 322{H epsE 0.5(7127) ~ 15 A0 F

In [15]:

dbscan = DBSCAN(min_samples=2, eps=10)
labels4 = dbscan.fit predict (X pca)
print("1Rs 2O|E: {}".format(np.unique(labels4)))

Qs #olg: -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1

8 19 20 21 22
23]

epsO| UIE A 2] 37|19 37|

)}



In [16]:

for eps in [1,3,5,7,9,11,13]:

print("\n eps = ", eps)
dbscan = DBSCAN(eps = eps, min samples=3)
labels = dbscan.fit predict(X_ pca)
print("222AE £ : ", len(np.unique(labels)))
print("22AH 37| : ", np.bincount(labels + 1))
eps = 1
SAH = ¢ 1
22AH 37| ¢ [2063]
eps = 3
SEAE & 1
22AH 37| ¢ [2063]
eps = 5
A £ ¢ 1
22AH 37| ¢ [2063]
eps = 7
S2AH = ¢ 14
SAE 37| ¢ [2004 3 14 7 4 3 3 4 4 3 3

5 3 3]

eps = 9
SAH £+ ¢ 4
S2AE 3

N

[1307 750 3 3]

eps = 11
SAH = ¢ 2
S{AH 3

N

[ 413 1650]

eps = 13
SHAH £+ ¢ 2
S2AE 3

N

[ 120 1943]

o 2 22{2E7t 5L U, T 0|Qfofl= 22 22 AH
= EI5| PEE[= P2 O|0|X7t & Al 717} OFEl 2= O|0[X|i= 2| SYSHA| LIHX| O|0|X|S2t HIR((E= HIRSHA|

22)%12 oln|

2 F2{AE{7} 20| 2HE0T eps=7, min_samples=32| Z 1} ol

In [17]:
X pca.shape
Out[1l7]:

(2063, 100)



In [18]:

dbscan DBSCAN(eps =

7, min_samples=3)

labels = dbscan.fit predict(X_pca)

np.unique(labels)
out[18]:

array([-1, o0, 1, 2,

3’ 4’ 5’ 6’



In [19]:

# labels : BIE0{Z OF
# eps = 7, min samples=3
for cluster in range(max(labels) + 1):
mask = labels == cluster
n_images = np.sum(mask)
fig, axes = plt.subplots(l, 14, figsize=(14*1.5, 4),
subplot kw={'xticks': (), 'yticks': ()})
i=0

for image, label, ax in zip(X_ people[mask], y people[mask], axes):
ax.imshow(image.reshape(image shape), vmin=0, vmax=1)
ax.set title(people.target names[label].split()[-1])
i4=1

for j in range(len(axes) - 1i):
axes[j+i].imshow(np.array([[1]*65]%87), vmin=0, vmax=1)
axes[j+i].axis('off')

Schroeder  Schroeder  Schroeder

-
.

Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi Koizumi

L' Vi

Blair Chretien Beckham Ivanov Beckham

Blair Blair Berlusconi Beckham

..
al

Blair

Putin Putin

o
i
=

Sharon Chretien

Clinten Bloomberg Chavez Chirac

Daschle Negroponte Negroponte Daschle

Asheroft Davis Kirchner




Putin Koizumi Koizumi
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Ashcroft Putin Toledo Toledo Berlusconi

Erdogan Erdogan
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04. k-EHHo=Z 2= Oo|E| EAM
ZxIZ 0|s517

« DBSCANOi|M= 3iLte| 2 22{AH 2o= 2Hs 4+ 82,
o HEZEZI K-means2 AMEAIZt X[F310{ H|EE 37(|9| S{AHE 2= = AS.

In [20]:

from sklearn.cluster import KMeans

In [21]:

# k-BoC= Z2AEE FZELIC)
km = KMeans(n_clusters=10, random_state=0)
labels km = km.fit predict(X pca)

print("k-E2| Z2{AE 37|: {}".format(np.bincount(labels km)))

k-Zo| 22{AH 3A7|: [155 175 238 75 358 257 91 219 323 172]



In [22]:

fig, axes = plt.subplots(2, 5,
subplot kw={'xticks': (), 'yticks': ()},
figsize=(12, 4))

print(km.cluster centers .shape) # 107/ 1159 ZAE.
print(image shape)

for center, ax in zip(km.cluster centers , axes.ravel()):
print(center.shape, image_ shape)
ax.imshow(pca.inverse transform(center).reshape(image_ shape),
vmin=0, vmax=1)

(10, 100)
(87, 65)

(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)
(100,) (87, 65)

o k-B0| A2 S2{2H SH2 Ui BE2H2 &= 0[0[X|.
« 897HOllM 3267H7HX| E= O|0|X[2| HZO|LCt.
o AIHO| Z2E PCA 4E0| O[0|X|E O REZA 2=

Zt S AE0|AM 71 CHE O|0|X|(ZFE 7hH2), 71 SEo{Zl o|o|X[(ZaolM 7Fe ™ o|ofx]) C}
Ade
A

In [23]:

import mglearn



In [24]:

mglearn.plots.plot kmeans faces(km, pca, X pca, X people,
y_people, people.target names)
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