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Scikit-Learn 1-4-2
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:data collection -1

e S e\dilm\.) ¢« COVID-19 «sliky clilull de gana (3 3aa) g £33 P caanll o2 L;A
e gane O i O WSy 1 Jsaadl 3 ULl de sana (0 5 50 dadie 3 51 AxdY] [ sua
I3 3y ga 39 5 duanh 3 5a 125 dlia .COVID-19 8)pa 128 e (s 5iad bl

COVID-R “lily de geana (b ) seall (lea) aly ¢ SN (3 0800 5 A g all) 45

L8292
Class Number of images
COVID-19 128
Normal 125

Pneumonia (Viral + Bacteria) 39
(A 3 68Y) Cua AUAL B Lgile i) oty

path = "data/*.jpg"

:feature extraction -2
Akl s Glball (e 4o sease (a3AIL) o5 asw COVID-R GUly de seas (1
s AU 358 caua AU A Lgdle iy Ll HOG deadinll

X,Y = im.img(path).feature_extraction_HO0G()

:Histogram of Oriented Gradient (HOG) 1-2

Caual 5 Sl GLEKY ol (S5 ¢ seall dallee (8 a2 3 300 Ciual 5 s
Gl slaa ) A% (8 sl (e 3 ) sall iy 3 ) goa prasial 5l 5 geal JS 58 5 jaa
e Sk

Jebae Cia s Sy 4l s dga sall il il Caal 1 Sl a6l ) 5 (alSI) Tl
Adlall claladl ol AUSH Cils Hai a5 55 JA e b s Jalo el cplS (S5
ubaj\JPJA.\SL_\\AJJJ\Puyﬁgu(ubjﬁ\)ﬁjjmﬂijQMM
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il gl 13 B jaaS iy i) clalasy Al

(HOG)<ka yaill (Ald) a1} Jory S 2-2
pre-processing -1

Computing Gradient -2

LA 8 x 8 (& cla jaill bl e ) il -3
Block Normalization -4

create HOG description vectors -5
classification -6

g -7

2§ gmall (A Jard) 348

def feature extraction HOG (self, cellx=64,celly=64):
data class=[]
data=1[]
for filename in glob.glob(self.path): # assuming gif
im = Image.open (filename)
size = 700, 800
im resized = im.resize(size, Image.ANTIALIAS)
rgb im = im resized.convert ('RGB'")
if "normal" in filename:
data class.extend([1])
else:
data class.extend([0])
fd, hog image = hog(rgb im, orientations = 9,
pixels per cell = (cellx, celly),
cells per block = (2, 2),
visualize = True, multichannel = True)
if len(data)==0:
data=fd
else:
data = np.vstack([data, £d])
return data,data class
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: training and testing -3
1Y) aladl) Cilia ) 0A e bl G at a8

Faa ) sal) o3 e cap il 3 € 1 KN Azl od 1-3

def KNN (self,nneighbors=3):
warnings.filterwarnings ( 'ignore' )
knn = neighbors.KNeighborsClassifier (
n neighbors=nneighbors )
knn.fit ( self.traindata, self.traincalss )
start = time.time ()
pred knn = knn.predict ( self.testdata )
end = time.time ()
retime = (end - start) / len ( self.testclass )
print ("The time of KNN is:", retime)

return
[suppervise ev matrix(pred knn,self.testclass).evaluation

(), retime,knn.classes ,len ( self.testdatal 0 ] )]

Gaa 5l A 038 a3l 3 1SV Asa )68 2-3

def SVM(self):
warnings.filterwarnings ( 'ignore' )
clf = svm.SVC (gamma='auto')
clf.fit (self.traindata, self.traincalss )
start = time.time ()
pred svm=clf.predict (self.testdata)
end = time.time ()
retime= (end - start) / len ( self.testdata )
print ("The time of SVM is:", retime)

return
[suppervise ev matrix(pred svm,self.testclass).evaluation
() ,retime,clf.classes ,len ( self.testdatal 0 ] )]

Gaa 3l A 038 Gaa il 00 DTA5 Axaylsd 3-3

def DT45 (self):
warnings.filterwarnings ( 'ignore' )
Dtree = DecisionTreeClassifier ()
Dtree.fit (self.traindata,self.traincalss)
start = time.time ()
pred Dtree=Dtree.predict(self.testdata)
end = time.time ()
retime = (end - start) / len ( self.testdata )
print ("The time of DT45 is:", retime)

return
[suppervise ev matrix(pred Dtree,self.testclass) .evaluati
on(), retime,Dtree.classes ,len ( self.testdatal 0 ] )]
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Faa 5l oAl 03 o il 08 NB Asailsd 4-3

def NB(self):
warnings.filterwarnings ( 'ignore' )
NaivB = GaussianNB ()
NaivB.fit (self.traindata,self.traincalss)

start = time.time ()

pred NaivB = NaivB.predict ( self.testdata )
end = time.time ()

retime = (end - start) / len ( self.testdata )

print ("The time of NB is:", retime)

return
[suppervise ev matrix(pred NaivB,self.testclass) .evaluati
on(), retime,NaivB.classes ,len ( self.testdatal[0])]

Faa )30 038 a0 S RE da ol od 5-3

def RF (self):
warnings.filterwarnings ( 'ignore' )
RFC = RandomForestClassifier (

max features="sqrt",bootstrap=False, random state=0 )
RFC.fit ( self.traindata, self.traincalss )

start = time.time ()

pred RF = RFC.predict ( self.testdata )

end = time.time ()

retime = (end - start) / len ( self.testclass )

print ("The time of RF is:", retime)

return
[suppervise ev matrix(pred RF,self.testclass).evaluation (
), retime, RFC.classes , len ( self.testdatal 0 ] )]

daa ) sal 038 ua il 2 S - MILP Classifier 4,0 s> 6-3

def MLPClassifier (self):
pre = MLPClassifier ()
pre.fit(self.traindata,self.traincalss)
start = time.time ()
pred final=pre.predict (self.testdata)
end = time.time ()
retime = (end - start) / len ( self.testdata )
print ("The time of MLPClassifier is:", retime)

return
[suppervise ev matrix(pred final,self.testclass) .evaluati
on(), retime,pre.classes ,len ( self.testdatal[0])]
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class suppervise ev matrix:
def init (self, predict=None, test=None):
self.predict=predict
self.test=test

def evaluation(self):

Accuracy = metrics.accuracy score ( self.test,
self.predict ) * 100

Precision = metrics.precision score ( self.test,
self.predict, average='macro' ) * 100

Recall = metrics.recall score ( self.test,
self.predict, average='macro' ) * 100

flscor = 2 * (Precision * Recall) / (Precision +
Recall)

Confusion Matrix = metrics.confusion matrix (

self.test, self.predict )
print ('Accuracy=', Accuracy,' \nPrecision',
Precision,
'"\nRecall',Recall, '\nflscor', flscor,
'"\nConfusion Matrix',Confusion Matrix )
return Accuracy, Precision, Recall, flscor,
Confusion Matrix
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