lcnonb3osaHue bubanotekn scikit-image J

Anyw BukTop

BMK MI'v
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@ Onucanue 6ubnnotekn

e Mpumepsl

© B npumenennn k mawuHHOMy 0byHeHmio

@ Vrorun
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CopeprxaHue npeseHTaLmm

@ Onuicanne 6ubnnoTekn
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O bubnnoTeke

Scikit-image — bubnunoTeka asis paboTbl ¢ N306paxKeHUAMU.

B Heli peann3oBaHO MHOrO rOTOBbLIX aJrOPUTMOB.

MNpeumyLecTBo 3TO BUBNINOTEKN B TOM, HTO €ii JIErKO MOL30BATHLCA
B CBSI3KE C y)K€ N3BECTHbIMU NUMpy/scipy.

(]

Camy bubnmoTeky MoxHoO HaiiTu no agpecy scikit-image.org.
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scikit-image.org

CopeprxaHue npeseHTaLmm

9 Mpumepbl
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3arpyska nusobpakeHuii

3arpyxaTb nsobpaxerus c scikit-image o4eHb npocro:

import skimage.io as io
image = io.imread(path) J

MopaepxmnBatoTcst Bce pacnpocTpaHerHble popmatsl (bmp, png, jpg, jpeg
nT.A.).
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Mawrpad ¢ nomouysto scikit-image

Kak peannsosaTb anropuTm canny ¢ nomouybto scikit-image? Ouenb nerko!

from skimage.feature import canny
borders = canny(image, low_threshold=20, high_threshold=100)J
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[MpvmMep paboTbl canny

original
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BHpaBHMBaHMGFMCTOFpaMM

B scikit-image ecTb onpegeneHHble HabOpbl TECTOBLIX KaPTUHOK.
MNonpobyem NpuMeHNTL BIPaBHUBAHME TMCTOrPAMM K CHUMKY MOBEPXHOCTM
JlyHbl:

from skimage import data, exposure

from skimage.morphology import disk

image = data.moon() # Kapmurka u3 scikit-image
global_equalized = exposure.equalize_hist(image)
local_equalized = rank.equalize(image, selem=disk(30))
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[lpyMep BblpaBHUBAHUS FUCTOrPamMM

original
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[Mpumep Inpainting

WNHorpa Tak cnyyaertcs, 4TO B U3006paXkeHUN 3aTNPAtOTCS ONpeeseHHble
yacTu. lNpouecc ux BoccTaHoBneHuss — inpainting. lNocmoTpym Kak 3To
aenaTe B scikit-image:

image = io.imread(’mash.bmp’)

mask = np.zeros(image.shape[:-1])
mask[20:60, 30:40] = 1

mask[50:70, 150:200] = 1
mask[100:130, 70:150] = 1
mask[150:350, 20:30] = 1
image_with_defect = image.copy()
image_with_defect [np.where(mask)] = 0

from skimage.restoration.inpaint import inpaint_biharmonic
image_inpainted = inpaint_biharmonic(image_with_defect,
mask,

multichannel=True)
y
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[Mpumep Inpainting

original defected inpainted
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[MprMep HaxoXKAEHUS KOHTYPOB

Ha nsobpaxeHusix bbiBatoT 06bEKTLI CIOXKHOWR POPMBI, MPO KOTOpble
N3BECTHO, TAE OHU NPUMEPHO HaxoasTcs (Hanpumep bounding box), Ho HeT
YETKOro OnmMcaHust ux opmel. Torga MOXKHO MPUMEHUTL MOAENb active
contour.

from skimage.filters import gaussian
from skimage.segmentation import active_contour
im = skimage.color.rgb2gray(data.astronaut())

s = np.linspace(0, 2#*np.pi, 400)
x = 220 + 100#*np.cos(s)

y = 100 + 100*np.sin(s)

init = np.array([x, y1).T

im = gaussian(im, 3)
snake = active_contour(im, init, alpha=0.015,
beta=10, gamma=0.001)
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[MprMep HaxoXKAEHUS KOHTYPOB
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Mauwrpad Bo3BpaLaeTcs

Kak peanunsoBaTb HaxOXAEHWE rMCTOrPaMM OPUEHTUPOBAHHbLIX MPASUEHTOB
(HOG)? Ono yxe peannsosaHo!

from skimage.feature import hog

im = data.binary_blobs()

features, hog_image = hog(im, orientations=8,
pixels_per_cell=(10, 10),
cells_per_block=(1, 1),
visualise=True)
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[MprMep HaxoXKAEHUS KOHTYPOB

original
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CopeprxaHue npeseHTaLmm

© B npumenenun k MawmHHoMy 0byuennio
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Knaccndpmkauma MNIST

@ [Monpobyem kak-To ncnonb3osatb bubnuoteky scikit-image gns
MaLLUVHHOIO 0by4YeHMsl.

@ Cawmblii npocToii gatacet ¢ kaptunkamu — MNIST.

o [epBoe, YTO NPUXOAUT B FONIOBY — Pa3MHOXEHNE AAHHBIX I
npeobpasoBaHne NPU3HAKOBE.

o [pumernm meTog onopHbix BekTopos (SVM).
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3arpyska gaHHbIx

3arpy3um gaHHble n 3anycTum Ha HUx SVM, Hukak He npeobpasys ux:

from sklearn.datasets import fetch_mldata
from sklearn.utils import shuffle
from sklearn.svm import LinearSVC
from sklearn.metrics import accuracy_score

mnist = fetch_mldata(’MNIST original’)

X_train, y_train = mnist.datal[:60000], mnist.target[:60000]
X_test, y_test = mnist.data[60000:], mnist.target[60000:]
shuffle(X_train, y_train)

clf = LinearSVC(C=1.0)
clf .fit(X_train, y_train)
accuracy_score(y_test, clf.predict(X_test)) # swidaem 0.8883

V.
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PasmHoxeHume AaHHbIX

TyT MoxHO AenaTb mHoro Bcero. [Tonpobyem noBepHyTb Kaxayto Ludpy
Ha C/ydYaiiHblii Hebonbwoii yron ot -15 go 15 rpagycos.

from skimage.transform import rotate
rotated_X_train = []
for x in X_train:
angle = np.random.rand() * 30 - 15
rot_img = rotate(x.reshape(28, 28), angle)
rotated_X_train.append(rot_img.flatten())
rotated_X_train = np.array(rotated_X_train)

new_X = np.concatenate([X_train, rotated_X_train], axis=0)
new_y = np.concatenate([y_train, y_train])

clf = LinearSVC(C=1.0)
clf .fit(new_X, new_y)
accuracy_score(y_test, clf.predict(X_test)) # swidaem 0.90/2
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HOG gpeckpuntopbl

N3eneuem HOG-geckpunTopbl gsi KaXxkgol KapTUHKN:

def make_hog(X):
hog_X = []
for x in X:
img = x.reshape(28, 28)
features = hog(img, orientations=8,
pixels_per_cell=(4, 4),
cells_per_block=(1, 1))
hog_X.append(features.flatten())
return np.array(hog_X)

hog_X_train, hog_X_test = make_hog(new_X), make_hog(X_test)

clf = LinearSVC(C=1.0).fit(hog_X_train, new_y)
y_pred = clf .predict(hog_X_test)
accuracy_score(y_test, y_pred) # esidaem 0.975
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DAISY peckpuntopsi

[obasum DAISY geckpuntopsl k HOG.

def make_daisy(X):

daisy_X = []

for x in X:
img = x.reshape(28, 28)
descs = daisy(img, step=7, radius=7, rings=2,

histograms=6, orientations=8)

daisy_X.append(descs.flatten())

return np.array(daisy_X)

best_X_train = np.hstack([hog_X_train, make_daisy(new_X)])
best_X_test = np.hstack([hog_X_test , make_daisy(X_test)])

clf = LinearSVC(C=1.0).fit(best_X_train, new_y)
y_pred = clf .predict(best_X_test)
accuracy_score(y_test, y_pred) # esidaem 0.9822
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Bonyc

B kayecTBe boHyca MoXKHO nonpobosaTh nogobpate napametpsl SVM:

clf = LinearSVC(C=10.0).fit(best_X_train, new_y)
y_pred = clf.predict(best_X_test)
accuracy_score(y_test, y_pred) # swdaem 0.9858
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CopeprxaHue npeseHTaLmm

O Vrorn
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Toru

@ scikit-image — yaobHast 6ubnunoTeka ans paboTbl ¢ n30bpaxkeHUAMY

@ Ee MOXHO ycrnewHo npuMeHsTe 415 MALMHHOTO oby4YeHns npu
paboTe C faHHbLIMN B BUAE KApTUHOK

o B 6ubnnoTeke peann3oBaHo ele 04eHb MHOMO PasHbIX BO3MOXHOCTENR
n anroputmMoB (punbTpbl, CKENEeTbl, CerMeHTaums, ybupasue wyma, n
T.A.)
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