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» EE: HO—EDNIEZHKEEEL THEH AR R
TEEHT-HD BEOBEHD&55ED)

 def B%&: O TEET S

), s . [11 1 deff(x,y):
4 ’r./T./I\(_ H ZC 40) 2 return X +y
TUIED c\t-- L) % 41| B $ETEE4
21 1 f@2,3)

» BRBATUNIELS
MIBITOvOELTIRHODNS > 5
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» BEAI -  EHD T —REFEELHTEETHHD
» BBAIRAD T —RIATYIREFEH>TT IR (: a[0])

ATYIRIEL 0 hLIRES 571 1 ad1.2.3,4 5
» AR [ ] CHEOZETEIIZENS RO
T—RIEHhT(OEYY C 4

y EIEELS X —LEDART TCT—REEE T HES
» SRERAIN {} TR ZETERINZIENSD
y F—LEZIOY ) THRIfTTS
f51: "key1" : 3.0 L e
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 BBYRL : HHMEBOEEFYERYRLETT

for £ in T—2DRFY:
& A b IND AL
» TT—3DEFY IOFEZDIRICTERH KA SNGAH
LIFALD DR INETEIND
» TT—2DOEFY IICIXERS|OERERHIGEZ 6T Al 68

1 sum=0

2 forain[1,2,3,4,5,6,7,8,9,10]:
3 sum =sum + a

4 sum

» Bl 1AAS10FETORRF |«
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» Google ColaboratoryTl, &£EEIZ | #DIF5H5ET
Linux®DaR U FZEERITT 52 EMAIEE
» LL'FDa—kZ& A AL TEST (Shift+Enter)

#HEERT 204 HrO—F

lwget https://bit.ly/2PVNqUi -q -O info3.zip
lunzip -q info3.zip

lls
[ [2]

RITIER

#EBAT—YDYorAO—R

lwget https://bit.ly/2PVNqUi -q -O info3.zip
lunzip -q info3.zip
lls

g s~ ON =

[ info3 info3.zip sample_data
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BERADTALINIIZFEED

) B aRITIIEDEEXZTALIMN)ZE %cd AR
Z{E-oTlinfo3174ILAICER

» L FOO3—FZ AL TETT(Shift+Enter)

HIEETALYNIZEER
%cd info3
lls
2] 1 #FET«LIKMNJEEE
2
3  %cd info3
. 4 s
,—
EITHER |
[> /content/info3
classes images labels.txt print_cmx.py
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» LU FTOO—FZAALT, Shift+EnterﬁF—’E¢$L’C
EITLET

# EA—)LDERHAHIAH

%matplotlib inline

import numpy as np

from skimage.io import imread, imshow

from skimage.feature import hog

from sklearn.metrics import accuracy_score, confusion_matrix
from scipy.stats import mode

import matplotlib.pyplot as plt

from print_cmx import print_cmx
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» BERDEEHIAFH
# B8 D 55 A+ 3A H

image = imread("classes/clsO_0.png")

# RN
imshow(image)

[4] # ERDFEHAAD

image = imread("classes/clsO_0.png")

A ON =

# RR
imshow(image)

> <matplotlib.image.AxesImage at 0x7{7f04835240>
0

RITIER 5

25
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E{ENSHOGHE B =2
» HOGHF = D i H AL 1

# HOG (Histograms of Oriented Gradient) 4 E% 5t &
feat, hog_image = hog(image, visualize=True)

imshow(hog_image) ET2 1+ A AAL T Shift+Enter TE{EMN RTINS
=1 0
» FEEDAIHRIE
feat | EAALT shiftEnter £ L4504
RIPILDENR TSNS 10 80
imshow(hog_image) 15 ®

THOGHEHEZEEIELI-EDARTEINDS 4

25
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» samples_per_ class
» DOIAZEDFEEBRME(BTEE:1~100)

samples_per_class =1

train_images = [] # A E/{&
train_features = [ # 182
train_labels = [ # XG5 9 DTS RAIN)L

for cin range(10):
foriin range(samples_per_class):
img = imread("classes/cls%d_%d.png" % (c, i))
feat = hog(img)

train_images.append(img)
train_features.append(feat)
train_labels.append(c)
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» samples_per_ class
» DOIAZEDFEEBRME(BTEE:1~100)

samples_per_class =1

train_images = [] # A E/{&
train_features = [ # 182
train_labels = [ # XG5 9 DTS RAIN)L

for cin range(10):
ﬁfor i in range(samples_per_class):
o -ima .= imread("classes/cls%d_%d.png" % (c, i))
...75.?.:.%‘.‘!.@.. hog(img)
XATXEHEI 1_images.append(img)

h

«=>train_features.append(feat)
train_labels.append(c)
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» images7#4 LA W@ﬁé&@@'ﬁ’&ﬁ AL
» 000.png~099.png FTHYFET

test image = imread("images/005.png")
test feature, test feature image = hog(test_image, visualize=True)

» RAIAAT-EEERRLTHED

plt.subplot(1,2,1) ; ;
plt.imshow(test _image) 10 10
plt.subplot(1,2,2) 15 15
plt.imshow(test feature image) 20 | 20

25 25

0 10 20 0 10 20

¢ matplotlib®subplotZz 3BT 57 MR TRRTED
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» BESZ RS EIZH)HA{E L=
» BEDOYA

y =]

for x in range(10):
y.append(x)

» HEGESEN (RITRELRELD)

= [x for x in range(10)]
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# train_featuresM D ETHDFEEF YU TILEDEHEEINTNEETD

distances = [np.linalg.norm(feat - test_feature) \
for feat in train_features] 2t

Rt THTS AR \EAS

#ERZRTHED

distances
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» BBEED XD DSZERIEL THS

# matplotlibZ HLM=F 571k

plt.bar(range(len(distances)), distances)

12 1

10 A

0.8 1

0.6 1

0.4 1

0.2 1

0.0 -
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#HEROLEVDIARIFB DT —2LDOMNERDHDB

idx = np.argmin(distances) 00

train_labels[idx]

BIhLt=7

# A NERDFER

imshow(test_image)

EEAIAN TwxE/DSLME
DAV TIIREIRT
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#ENPI UKD, RELEZRERE

def predict(test_feature, train_features, train_labels):
distances = [np.linalg.norm(feat - test_feature) \
for feat in train_features]
idx = np.argmin(distances)
return train_labels[idx]

# I%séﬂE{ﬁo—Cnun%LTﬁé

predict(test_feature, train_features, train_labels)
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» ZMOEENE DS WIELLERH TEAN TS
» BB ZFHAHIAD

# ST PR IR 0D &5t 34 A+ B 28 (1004K0)

def load_images():

images =[]

features =[]

for x in range(100):
img = imread("images/%03d.png" % x)
feat = hog(img)
images.append(img)
features.append(feat)

return images, features
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» IEFEDANILDETHIAFH

# RSN )LD H A A BEE

A CEAODZTRND

def load_labels():
labels =[]
with open("labels.txt",
for x in range(100):
| = int(fin.readline().strip())
labels.append(l)
return labels

r'") as fin:

# G AE®R, ERSNILDFRHAH
test_images, test_features = load_images|()
test_labels = load_labels()
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s R RKDAH(1)
4 éfd)Tx I‘E{%€1E9—Cnm\n%$€ n-l-ﬁ

# test_features D ETHFHIAAERIZDOULNT, FBHZ1TD

results = [predict(feat, train_features, train_labels) \
for feat in test_features]

I:IIL.\ D&$ 0) Fl-l- %

accuracy_score(test_labels, results)

[34] 1 #REBEOHE

2
3 accuracy_score(test_labels, results)

[ 0.47
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» EEATHNIC R HERFHERY DIER 24T
# RETSIERT (ELKHELA ? EDXTEE DXTIBEL-0 ?)

print_cmx(test_labels, results)

o=

Tue label
Ly [mu] o] [y ] L1 f=3 L Pl =

Predicted label
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PR T AT IEOT ERME(IESITLH?
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samples_per_class =100 # < CDER 7% 1 55 100 ETHIEIZERE !

train_images = [] # A S[E{&
train_features = [ # 4=
train_labels = [| # X9 20T AXATANIL

for cin range(10):
foriin range(samples_per_class):
img = imread("classes/cls%d_%d.png" % (c, i))
feat = hog(img)

train_images.append(img)
train_features.append(feat)
train_labels.append(c)
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