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	Segmentation based Melanoma detection
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#cannyedge
‘edges=Cv2.Canny(img, 600, 600)
‘edgesi=Cv2.Canny(img, 600, 600)
edgesi=edges2_reshape(-1)
df=('Canny Edge’)=edgesl

from skimage filtersimport roberts, sobel, scharr, prewitt
#Roberts

edge_roberts=roberts(img)
edge_robertsi=edge_roberts.reshape(-1)
dfl'Roberts']=edge_roberts

#Sobel
edge_sobel=sobel(img)
edge_sobell=edge_sobel.reshape(-1)
dfl'sobel'l=edge_sobell

#scharr
edge_scharr=scharr(img)
edge_scharr=edge_scharr.reshape(-1)
dff'scharr]=edge_scharrl
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#prewitt
edge_prewitt=prewitt(img)
edge_prewitti=edge_prewitt.reshape(-1)
dffPrewitt]=edge_prewittl

from scipy import ndimage as nd
gaussian_img=nd.gaussian_filter(img, sigma=3)
‘gaussian_imgl=gaussian_img.reshape(-1)
dfl'Gaussian s3]=gaussian_imgl

#gaussian with Sigma=3

gaussian_img2=nd.gaussian_filter(img, sigma=7)
‘gaussian_imgl=gaussian_img.reshape(-1)
dfl'Gaussian s3]=gaussian_img3

#median with Sigma=3
median_img=nd.gaussian_fitter(img, sigma=3)

‘gaussian_imgl=gaussian_img.reshape(-1)
df['Median s3)=gaussian_imgl
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#variance with Size=3

variance_img=nd.generic_fiter(img, np.var, size3)
variance_imgl=variance_img.reshape(-1)
dff'Variance s3]= variance_imgl

print(df.head())
labeled_img+cv2.imread(images/train_Filename. intif)
labeled_img=cv2.color(labeled_img, cv2.COLOR_BGR2GRAY)
labeled_img.reshape(-1)





image7.png
print(df.head()

ML_06_Feature_based_Segmentation')

Goborl : thetas 0.0 : sigmas 1 : 0.0 : gomma« 0.05

Gabor2 : thetas 0.0 : signas 1 0.0 : gommar 0.5

Gabor3 : thetas 0.0 : signas 1 : landa= 0.7853981633974483 : gammas 0.05
Gabord : theta= 0.0 : signa= 1 : 0.7853981633974483 : gammas 0.5
GaborS : theta= 0.0 : sigmas 1 : 1.5707963267948966 : gamma= 0.05
Gabor6 : the 0.0 : sigma= 1 : 1.5707963267948966 : gamma= 0.5
Gabor7 : theta= 0.0 : sigma= 1 2.356194490192345 : gamma= 0.05
Gabor8 : theta signa= 1 : 2.356194490192345 : gasma= 0.5
Gabor9 : theta : signas 3 0.0 : gomma- 0.05

Gabor10 : thet; : signan 3 : : gommas 0.5

Gabor1l : thet. : sigmae 3 : 55]9l163197u8) i gommas 0.05
Gabor12 : thet, : sigmos 3 : londas 0.7853981633974483 : gammas 0.5
Gabor13 : thet, : signas 3 : landaw 1.5707963267948966 : gammas 0.05
Gabor14 : thet, : signas 3 : landoe 1.5707963267948966 : gammas 0.5
Gabor15 : thet, : signas 3 : landow 2.356194490192345 : gommas 0.05

sigma= 3 : lamda= 2.356194490192345 : gamma= 0.5

0.785398163397448; gnae 1 : landas 0.0 : gasmas 0.05
0.785398163397448; igme« 1 : landas 0.0 : gosmas 0.5
0.785398163397448: ignas 1 : landas 0.785398163397448: jamnas 0.05
0.7653981633974483 : sigma« 1 : landas 0.7853981633974483 : gammas 0.5
0.785398163397448:
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Gabor22 :
Gabor23 :
Gabor24 :
Gabor25 :
Gabor26 :
Gabor27 :
Gobor28 :
Gabor29 :
Gabor30 :
Gabor31 :
Gobor32 :

thetas 0.785398163397448: : landas= 1.5707963267948966 : gamea= 0.5
+ landas 2,356194490192345
: landas 2.356194490192345 : gamma= 0.5
i landas 0.0 : gammas= 0.05
: londas 0.0 : gomsar 0.5
+ landas 0.785398163397448;
0.785398163397448;
1.5707963267948966
1.5707963267948966
2.356194490192345 ©
2.356194490192345 :

785398163397448
0.785398163397448:
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‘#Dependent Variable

Y=dfflabelLvalues
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#splitting Data in to testand training set###

from skleam>madel selection importtrain _test_split
X_train, X_test, Y_train, Y_test, train_test_splt(X, Y, test)_size=0.4, random_state=20)

Name

X_test

X_train

Y_test

Value

Column nases: Original Ieage, Gabor1, Gabor2, Gabor3, Gabord, GaborS, ..

Column nases: Original Issge, Gaborl, Gabor2, Gabor3, Gabord, GaborS, ..

Coluan names: Original Ieage, Gabor1, Gabor2, Gabor3, Gabord, GaborS, ..

(292929 ... 2929 29)

(292976 ... 76 76 23]
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#importthe mofdel

from sklear.ensemble import RandomForestClassfier
model=RandomForestCiassifier{n_estimator=10, random_state=42)
model.fit(X_train, Y_train)

#validate
prediction_train=model.predict(X__train)

prediction_test=model.predict(X_test)

presi

ton test  uint 98,) (92976 ... 7676 29)

precict

traln uints (6USK2) (767629 ... 2929 76)

from sklear import metrics
print("Accuracy,"=metrics.accuracy_score(Y_test, prediction_test)
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#Feature Extraction
importances=list(model.feature_i

102 .

feportances  [0.0881142085046071, 0.

R o.cass0503

Kernels  Qmpy arrey, Ny array, gy array, Nospy array, Numpy arcey, Mo
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features_ist=list(x.columns)
feature_imp=pd.Series(model.feature_importance_index=feature_ist).sort_values(ascending=felse)
print{feature_ist)//wellorganized st of featuresin ascending order

Accuracy = 0.950

Gaussian s3 0.178947
Gabor4 0.163302
Gabor3 0.158504
Original Image 0.088711
Gabor24 0.088503
Gabor16 0.087554
Gabor15 0.079062
Median s3 0.027020
Gabor8 0.024883
Gaussian s7 0.019317
Gabor7 0.012462
Gaboré 0.011092
Sobel 0.010510
Prewitt 0.010001
Gabor21 0.008490
Scharr 0.006318

Roberts 0.005614
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#Howto storefile

filename="name'

pickle, dump(model, openffilename, ‘b))
load_model=pickle.load(openffilename, 'rb'))
result=loaded_model.predict(x)

segmented=result.reshape((img.shape))
from matplotlibimport pyplot as pit
plt.imshow(segmented, cmap="jet')

#Trainallimages by copying the previous code and edited
feature_extraction(img):

df=pd. DataFramel)
img2=img'reshape(-1)
dfOriginalimage'l<img2
num=1
kerenels=[]
for thetain range (2):
theta+theta/a.*np.pi
for sigmain(1,3)
for lamda n np.arange(0,np.pi, np.pi/a):
for gammain (0.05,0.5):
‘gabot_label="gabor'+ str{num)
ksize=9

kernel=cv2.getGaborkernel(ksize, ksize), sigma, theta, lamda, gamma, 0,
Ktype=cv2.cv_32f)
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kemel appendikernel)
fimg=cu2 ilter2D(img2, cv2.CV_BUC3 kenel)
g+ fimg re-shape(-1)
oflgabor_label=iltered_img
print(gabor_label, - theta=’, thets, "sigma=", igm,
based_Seguentation’)

0.0: signas 1
signas 1
signas 1
signas 1
signas 1
signa= 1
signa= 1
signa= 1
signas 3

lamda=' lamd, “gamma-=’, gmma)

0.0 : gonmas 0.05
0.0 : ganmas 0.5

0.7853981633974483
0.7853981633974483
1.5707963267948966
1.5707963267948966

sessssss
soooso0eo

Gabor10 : thetas 0.0 : signas 3
Gaborll : thetas 0.0 : signas 3 .
: = 0.0 : sigmas 3 0.7853981633974483
: = 0.0 : sigmas 3 1.5707963267948966
Gabor1d : thetas 0.0 : signas 3 1.5707963267948966 : gammas 0.5
: 0 : signas 3 2.356194490192345 : gommax 0.05

Gabor16 : thetas 0.0
Gabor17 :
Gabor1g
Gabor19

signas 3 : londas 2.356194490192345 : gammas 0.5

thetas 0.785308163397448) : signae 1 : 0.0 gammas 0.05
.785398163397448) : sigaae gommas 0.5
0.7853981633974483 © signan 5398163978483 : gamnse 0.05

Gabor20 . 7853981633972483 © signan 0.7853981633974483 : gowma 0.5
Gator21 siguae 1.5707963267048966 : gommse 0.05
Gabor22 sigaas 1.5707963267946966 : gamaae 0.5
Gabor23 : sigras 2.356194490192345 : gomma 0.05
Gabor2s  sigua 2.356194490192345 : gonma= 0.5
Gabor2s sigras 0.0 gamma- 0.05

Gobor26. sigras .

Gobor2? . sigroe

Gobor28 : thetas 0.7853081633970483 © sigaae 0.7853981633970483 : gomma
Gobor29 : thetas 0.7853081633974483 : signae 1.5707963267948966 : gomma.
Gabor30 : thetas 0.7853981633974483 : signae 1.5707963267948966 : gomnas 0.
Gabor31 ¢ thetas 0.7853081633974483 : signae 2.356194490192345 : amian/ 0,05
Gabor32 : thetas 0.7853981633974483 : sigmae 2.356194490192345 : gammas
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nume+=1
#eanny edge

‘edges= CV2.Canny(img, 100, 100)

‘edges1= Cv2.Canny(img, 100, 100)

edgesi=edges 2_reshape(-1)

df=(Canny Edgej=edges1
from skimagefiters import roberts, sobel, scharr, prewitt
#Roberts

‘edge_roberts=robertsfimg)

‘edge_robertsi=edge_roberts.reshape(-1)

dff Roberts']= edge_roberts1

#sobel
‘edge_sobel=sobel(img)
‘edge_sobel1=edge_sobel.reshape(-1)
dffSobel'l= edge_sobell

#scharr
edge_scharr=scharr(img)
edge_scharri=edge_scharr.reshape(-1)
dffScharr]= edge_scharrl

#prewitt
edge_prewitt=prewitt(img)
edge_prewitt1=edge_prewitt.reshape(-1)
dffPrewitt'l= edge_prewitt1
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from scipy import ndimage as nd
‘gaussian_img=nd.gaussian_ftter(img, sigma=3)
gaussian_imgl=gaussian_img.reshape(-1)

dff Gaussian s3]=gaussian_imgl

#gaussian with Sigma=3

gaussian_img2=nd.gaussian_filter(img, sigma=7)
gaussian_imgl=gaussian_img.reshape(-1)
dff Gaussian s3]=gaussian_img3

#median with Sigma=3
median_img=nd.gaussian_fiter(img, sigma=3)
gaussian_imgl=gaussian_img.reshape(-1)
dff Median s3'1=gaussian_img1

return df
import glob

import pickle

from matplotlib import pyplot as pit
filename="name_model'

load_model =pickle.Joad(open(filename, 'rb))
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path=limages/600 TIF file.tif
for file in glob.globipatl
img1=c2.imread(‘file)
img=cv2.cvtColor(img, cv2. COLOR_BGR2GRAY)
X= feature_extraction(img)
result = load_model.predict(x)
segmented = result.reshape((img,shape))
plt.imsave(‘images/segmented/ + name(1), segmented, cmap =jet')
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import numpy as np.
import cv2

import pandasas pd

from matplotlib import pyplot as pit
img=cv2.imread(‘images/600 TIF file’)

N e s Ve

000
ieg uints (1024, 9%, 3) et N

Img=cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
img2=img.reshaped(-1)//reshaping into single colomun
df(‘Original Image’)=img2

img2=img.reshaped(-1)//reshaping into single colomun

Neme  Type Sie Velue

9 Dataframe (1019904, 1) Column names: Original Inage

000

000

ece)

treeo
ieg uints (1024, %) ‘fooo

ieg2 uints (10199, [000
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df(Original Image')=img2
print (df.head())

Original Inage

° 3
1 0
2 3
3 I3
a 0
num=1

kerenels=[]

for thetain range (2):
thetattheta/4.*np.pi

for sigmain(1,3)

forlamda in np.arange(0,np.pi, np.pi/4):

for gammain (0.05, 0.5):

gabot_label="gabor"+ str{num)

ksize=9

kernel=cv2.getGaborkernel((ksize, ksize), sigma, theta, lamda, gamma,0, ktype=cv2.cv_32f)
kernel.append(kernel)

fimg=cv2.filter2D(img2, cv2.CV_8UC3 kernel)

fitered_img+ fimg.re-shape(-1)

dflgabor_labeli]=filtered_img

print(gabor_label, " theta=", theta, "sigma=", sigma, "lamda=", lamda, ":gamma=", gmma)
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print(df.head())
machine_learning/ML_06_Feature_based_Segmentation')

Gaborl 0.0 0.0 : gamma= 0.05

Gabor2 : 0.0 0.0 : gamma= 0.5

Gabor3 : 0.0 = 0.7853981633974483 : gamma= 0.05
Gabora : 0.0 ©0.7853981633974483 : gamma= 0.5
Gabor$ : 0.0 1.5707963267948966 : gamma= 0.05
Gabor6 : 0.0 1.5707963267948966 : gamma= 0.5
Gabor7 : 0.0 2.356194490192345 : gamma= 0.05
Gaborg : 0.0 2.356194490192345 : gamma= 0.5

Gabor9 : 0.0 0.0 : gamma= 0.05

Gabor10 : theta= 0.
Gaborll : theta= 0.
Gabor12 : theta= 0.0
Gabor13 : theta= 0.0 :
Gabor14 : theta= 0.0

: landa= 0.0 : gamma= 0.5

: lamda= 0.7853981633974483
: lamda= ©.7853981633974483
: landa= 1.5707963267948966 :
: lamda= 1.5707963267948966
Gabor15 : theta= 0.0 : lamda= 2.356194490192345
Gabor16 : theta= 0.0 : : landa= 2.356194490192345
Gabor17 : theta= 0.7853981633974483 : sigma= 1 : lamda= 0.0
Gabor18 : theta= 0.7853981633974483 : sigma= 1 : lamda= 0.0
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