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Installation

scikit-learn

Examples

Documentation ~

Loogle™ Custom Search

Search *

Outlier detection Outlier detection
— learned decision function
000 true inliers

oo true outliers

scikit-learn

-2 2 -6 -4

1. One-Class SVM (errors: 8)

Classification

Identifying to which set of categories a new
observation belong to.
Applications: Spam detection, Image

recognition.
Algorithms: SVM, nearest neighbors, random

forest, ... — Examples

Dimensionality reduction

Reducing the number of random variables to
consider.
Applications: Visualization, Increased

efficiency
Algorithms: PCA, Isomap, non-negative matrix

factorization. — Examples

-2

Machine Learning in Python

[ 2 4 6

2. robust covariance estimator (errors: 14)

Regression

Predicting a continuous value for a new
example.
Applications: Drug response, Stock prices.

Algorithms: SVR, ridge regression, Lasso, ...
— Examples

Model selection

Comparing, validating and choosing
parameters and models.
Goal: Improved accuracy via parameter tuning

Modules: grid search, cross validation, metrics.
— Examples

Clustering

Automatic grouping of similar objects into sets.

Applications: Customer segmentation,
Grouping experiment outcomes
Algorithms: k-Means, spectral clustering,

mean-shift, ... — Examples

Preprocessing

Feature extraction and normalization.

Application: Transforming input data such as
text for use with machine learning algorithms.
Modules: preprocessing, feature extraction.

— Examples



cifar10 : —fi¥¥ERRBmDT—F Y b
. MEHAFIVI0, £HFTUI10008, EEY 1 X32x32

— http://www.cs.toronto.edu/~kriz/cifar.html
- ER—Ih5cifar10 python version (163MB) #4v>A—K

mbp13:8th okatani$ 1ls -1 cifar-10-batches-py/
total 363752
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cifar10 : —iRPFERBOT—7 v b

- 10000H{& < & Ic’data_batch_ x’&E WS 7 7 1 JLICIEHN
— python®dictionaryx : data&labelsicBEifEHT TV —FRNILHBA>TWS
— LUF, HFHAHG ERIKNZRDEHL Timg.png’lct—793%FT

>>> import numpy

>>> import cPickle

>>> fo = open(‘cifar-10-batches-py/data batch 1°)
>>> dict = cPickle.load(fo)

>>> images = dict[ ‘data’]

>>> labels = dict[ ‘labels’]

>>> images.shape

(10000, 3072)

>>> len(labels)

10000

>>> labels[0:10]

[6: 9) 9) 4) 1: 1: 2) 7: 8) 3]

>>> img = numpy.zeros((1024,3), numpy.uint8)

>>> img[:,2] = images[0,0:1024]

>>> img[:,1] = images[0,1024:2048]

>>> img[:,0] = images[0,2048:3072]

>>> import cv2

>>> cv2.imwrite( ‘img.png’, img.reshape(32,32,3))




Support vector machines
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- data_batch_ 1D 100007l TR¥EZTAMLTHS

>>> fo = open(‘cifar-10-batches-py/data batch _1°)
>>> dict = cPickle.load(fo)
>>> images = dict[ ‘data’] -
>>> labels = dict[ “labels’] 30221lild)rg_k3£50)9
55V LICEAE
>>> from sklearn import svm 100fEl%Z "=, (C
>>> index = range(3072)
>>> import random
>>> random.shuffle(index) Linear SVMT
>>> selected pixels = index[0:100] _
>>> features = images[:,selected pixels] 0 ~4999§E®
>>> features.shape Y778
(10000, 100)
A +
>>> clf = svm.LinearSVC() %gﬁn%j&1§9
>>> clf.fit(features[:5000,:], labels[:5000]) C5000-9999
d 1f dict(feat [5000:,:]) DY~ 7IDI)

>>> preds = clf.predict(features T, e — A

g P FOAU—=5RI)

=¥ Al
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confusion matrix%{& - 1= 5E

I~
H

true label

6

>>> import confmat
>>> confmat.show(labels[5000:], preds)
mean accur‘acy = X. XX predicted label

@

import numpy, pylab confmat.py
from sklearn import metrics

def show(true_labels, pred labels):
cm = metrics.confusion_matrix(true labels, pred labels)
print 'mean accuracy = ',
float(numpy.diag(cm).sum())/len(true_labels)
pylab.matshow(cm, cmap=pylab.cm.gray)
pylab.colorbar()
pylab.xlabel('predicted label')
pylab.ylabel('true label')

pylab.show()

— 3072 DEREHD S5EIELHZ100H1 5300, 500EEZDEESLGDIH?
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- FEZERTOY Y 7ILDOREHFIF0, 981 ICED K S ICIERIL

FEYVTILDHIC
>>> from sklearn import preprocessing SWTEHILEET

>>>
scaler=preprocessing.StandardScaler().fit(features[:5000, : jvastyperrivaty)

)

>>> feat_scaled=scaler.transform(features.astype(float)) BUEHRIELETRX M
>>> feat scaled[:5000, :].mean(axis=0)[0:6] H -3 s
> 7ILICHER

array([ 9.14657239e-17, 5.57776048e-17, -8.21342994e-17,
-1.29452005e-17, 1.38733469e-16, -6.19948537e-17])

>>> clf.fit(features[:5000,:], labels[:5000])

oo -

>>> preds = clf.predict(feat scaled[5000:,:]) ﬁfﬂ:rﬁ??ﬁimh’?

>>> confmat.show(labels[5000: ], preds) \:\TU):Fi’th‘O I

mean accuracy = 0.2158

>>> clf.fit(feat _scaled[:5000,:], labels[:5000])

>>> preds = clf.predict(feat scaled[5000:,:])

>>> confmat.show(labels[5000: ], preds) - At

mean accuracy = 0.3306 E*’ﬁ’{g":ﬁ:—DETIE:
== F+




HHEDRE : BFOBHRETE

EfREBFICHEIL, BFADRGBIEDIFIGEFHEHHBICT S
- = (28%) x2 (FHE2E) x 3 (RGB)

def grid_mean_std(images, num_divs=8): cifar_features.py
feat = numpy.zeros((images.shape[@],num_divs*num_divs*2*3), float)
for i in range(images.shape[0]):
=11
r = images[i,0:1024].reshape(32,32)
stride = 32/num_divs
for k in range(num_divs):
for 1 in range(num_divs):
f.append(r[k*stride: (k+1)*stride,l*stride: (1+1)*stride].mean())
f.append(r[k*stride: (k+1)*stride,l1*stride: (1+1)*stride].std())
g = images[i,1024:2048].reshape(32,32)
for k in range(num_divs):
for 1 in range(num_divs):
f.append(g[k*stride: (k+1)*stride,l*stride: (1+1)*stride].mean())
f.append(g[k*stride: (k+1)*stride,l*stride: (1+1)*stride].std())
b = images[i,2048:3072].reshape(32,32)
for k in range(num_divs):
for 1 in range(num_divs):
f.append(b[k*stride: (k+1)*stride,l*stride: (1+1)*stride].mean())
f.append(b[k*stride: (k+1)*stride,l1*stride: (1+1)*stride].std())
feat[i,:] = numpy.array(f)

return feat
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+ HRZERFICHEIL, BFANODORGBIEDF LN ERHICT S
- = (28%) x2 (FHE2E) x 3 (RGB)

BRIAEORHE

>>> feats=cifar_features.grid mean_std(images, 4) KRB
>>>
scaler=preprocessing.StandardScaler().fit(feats[:5660,.a: IE*E“S

>>> feats=scaler.transform(feats)

. 8
>>> clf.fit(feats[:5000],1labels[:5000])
LinearSVC(C=1.0, class weight=None, dual=True, fit intercept=True,
intercept_scaling=1, loss='1l2', multi class='ovr', penalty='12",
random_state=None, t0l=0.0001, verbose=0)

>>> preds=clf.predict(feats[5000:]) TAB

>>> confmat.show(labels[5000:], preds)
mean accuracy = 0.4254

predicted label
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RXEMTE - cross validation

YOZ7IVREZEBETANRBICHTZD, SFATHELEI
DI R ERENICEZTHEZRN, FHINGEEZRESGS

— {1 : 5-fold cross validation

:> train

test

>>> score=cross_validation.cross _val score(clf, feats,
numpy.array(labels,int), cv=5)

>>> score

array([ 0.438 , ©.412 , ©0.425 , 0.4215, 0.428 ])




Kernel (Nonlinear) SVM

- FHZEEHZZERIT SIEREZIROTY Y 7L 2RI DZERICIRE
¢ FIUWZERE Tlinear SVM%Z%Y
- OTIREL, FOABETH Bkernel functionZzsE :

k(zi,x;) = ¢(x;)" ¢(x;)

linear: K(xi,Xx;) = x/x;.

polynomial: K(x;,x;) = (vx,"x; + r)d, v > 0.

radial basis function (RBF): K (x;,x;) = exp(—7||x; — x;||*), v > 0.

sigmoid: K (x;,x;) = tanh(yx;"x; + 7).

>>> clf2=svm.SVC()

|
1/n_features
>>> clf2.fit(feats[:5000],labels[:5000])
SVC(C=1.0, cache_size=200, class_weight=None, coef0=0.0, degree=3, gamma=0.0,

kernel="'rbf', max_iter=-1, probability=False, random_state=None,

>>> preds=clf2.predict(feats[5000:]) 2
>>> confmat.show(labels[5000:],preds) ?
mean accuracy = 0.4476 6

shrinking=True, to0l=0.001, verbose=False) 27
24
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SVMDING A= Fa1—=2%9

INTGA—=FCIIROEEEREDT, ZLDFERT—Y T EICHREIE
FR£RS

H—XRILSVM TS SICENMDING A—TDH S
INTAXA—=%%&'» U9 DZE X Cexhaustive searchz 175 Oh—Hi%
i D)

— ZODFg, cross validationZfT> T&/INFA—FDMEEZIELK REH S

>>> from sklearn import grid search

>>> params=[{'C':[1le-5,1e-3,1,100,10000]}]

>>> clf=grid search.GridSearchCV(svm.LinearSVC(), params, cv=2)
>>> clf.fit(feats,labels)

>>> clf.grid scores_

[mean: ©.34770, std: 0.00090, params: {'C': 1le-05}, mean: 0.42450, std:
0.00590, params: {'C': 0.001}, mean: 0.42490, std: 0.00310, params: {'C':
1}, mean: 0.25120, std: 0.01460, params: {'C': 100}, mean: 0.25180, std:
0.03540, params: {'C': 10000} ]
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BECAEHFTDCifarlODYIRERHET, R T4 RidHh

Ul BEDBRRDEBE (~45%) Z= L[b3AEZEIR

L, BHRZzHEETL

— BELRA%EMH=data_ batch 110,000 > 7FILD>55, #%
50009727 AN (FBEMREE) ICES &EWD

- HEDHI (FEEZNET D

— FEDHI2 - %888 (classifier) Z2ZE9 5

« sklean.ensemble®
RandomForestClassifier/ExtraTreesClassifierf: &

— AEDHI3 2/ Y TILZEIERT
- data batch 2vZtD Y > 7L ZEW (=28 5> 7L 18

YUT) pEESBSEFEID - clEULTAMNG Y TILIE
data_batch_1D#3¥5,0000>7ILET B &

- SE . ZhEFTOLI—K=96.53% (2015)
- fc12Udata batch 1,...6 TE&ELU, test batchTFX b




