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import numpy as np
from sklearn import datasets
import matplotlib.pyplot as plt

EXFEEE, SRR, SEFE, REb, ABHAANRTFo, BRRHCE.

class Par:
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def _init_(self,n,D,C eps,tol):
self X=datasets.make blobs(n_samples=n,n_features=D,centers=2,cluster_std=1.0,shuffl
=True,random _state=None)
self.point=self.X[0]
self.target=self.X[1]
self.target[np.nonzero(self.target==0)[0]]=-1
self.w=np.zeros((1,D))[0]
self.b=0
self.E=-self.target
self.alpha=np.zeros((1,n))[0]
self.n=n
self.C=C
self.eps=eps
self.tol=tol

EXZEEL, TR,

def kernel(x,y):
return np.dot(x,y.T)

def f(x):
s=0
foriin range(n):
s+=P.alphali]*P.target[i]*kernel(P.point[i],x)
return s-P.b

WP — o E AT :

def takeStep(i1,i2):
if i1==i2:
return O
alph2=P.alphal[i2]
alph1=P.alphal[i1]
y1=P.target[i1]
y2=P.target[i2]
s=yl*y2
#Compute L,H via equations (13) and (14)
if yll=y2:
L=max(0,alph2-alph1)
H=min(P.C,P.C+alph2-alph1)
else:
L=max(0,alph2+alph1-P.C)
H=min(P.C,alph2+alph1)
if L==H:
return O
k11=kernel(P.point[i1],P.point[i1])
k12=kernel(P.point[i1],P.point[i2])
k22=kernel(P.point[i2],P.point[i2])
eta=k11+k22-2*k12
if eta>0:
a2=alph2+y2*(P.E[i1]-P.E[i2])/eta
if a2<L:
a2=L
elif a2>H:
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a2=H
else:
f1=y1*(P.E[i1]+b)-alph1*k11-s*alph2*k12
f2=y2*(P.E[i2]+b)-s*alph1*k12-alph2*k22
L1=alph1+s*(alph2-L)
H1=alph1+s*(alph2+H)
psiL=L1*f1+L*f2+0.5*L1**2*k11+0.5*L**2*k22 +s*L*L1*k12
psiH=H1*f1+H*f2+0.5*H1**2*k11+0.5*H**2*k22+s*H*H1*k12
Lobj = psiL
Hobj = psiH
if Lobj<Hobj-eps:
a2=L
elif Lobj>Hobj+eps:
a2=H
else:
a2=alph2
if abs(a2-alph2)<P.eps*(a2+alph2+P.eps):
return O
al=alph1+s*(alph2-a2)
#Update threshold to reflect change in Lagrange multipliers
b1=P.E[i1]+y1*(a1-alph1)*k11+y2*(a2-alph2)*k12+P.b
b2=P.E[i2]+y1*(a1-alph1)*k12+y2*(a2-alph2)*k22+P.b
ifal>0and a1<P.C:
P.b=b1
elif a2>0 and a2<P.C:
P.b=b2
else:
P.b=(b1+b2)/2
#Update weight vector to reflect change in a1 & a2, if SVM is linear
P.w=P.w+y1*(al-alph1)*P.point[i1]+y2*(a2-alph2)*P.point[i2]
#Store a1l in the alpha array
P.alpha[i1]=a1l
#Store a2 in the alpha array
P.alpha[i2]=a2
#Update error cache using new Lagrange multipliers
P.E[i1]=f(P.point[i1])-P.target[i1]
P.E[i2]=f(P.point[i2])-P.target[i2]
return 1

AEINERE o

def examineExample(i2):
global valid
alph2=P.alphali2]
y2=P.target[i2]
r2=P.E[i2]*y2
if (r2<-P.tol and alph2<P.C) or (r2>P.tol and alph2>0):
valid=np.where((P.alpha!=0) & (P.alpha!=C))[0]
Long=len(valid)
if Long > 1:
#i1 = result of second choice heuristic (section 2.2)
best=-1
if len(valid)>1:
for k in valid:
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deltaE=abs(P.E[i2]-P.E[k])
if deltaE>best:
best=deltak
iT=k
if takeStep(i1,i2):
return 1
#loop over all non-zero and non-C alpha, starting at a random point
if Long>0:
random_index=np.random.randint(0,Long)
for i in np.hstack((valid[random_index:Long],valid[0:random_index])):
i1=i
if takeStep(i1,i2):
return 1
#loop over all possible i1, starting at a random point
random_index=np.random.randint(0,n)
for i in np.hstack((np.arange(random_index,n),np.arange(0,random_index))):
#i1=loop variable
i1=i
if takeStep(i1,i2):
return 1
return O

HMBINERFE— o

def SMO():
global valid
numChanged=0
examineAll=1
while numChanged>0 or examineAll:
numChanged=0
if examineAll:
foriin range(n):
numChanged+=examineExample(i)
else:
#loop | over examples where alpha is not 0 & not C
foriin valid:
numChanged+=examineExample(i)
if examineAll==1:
examineAll=0
elif numChanged==0:
examineAll=1

FEREANO:

if name ==' main_ "
n=100  #FAPE
C=10

eps=0.001 #ELHEE

tol=0.001 #9EB[ER

D=2 HIERYEE

P=Par(n,D,C,eps,tol)

SMO()

#xHEG
plt.scatter(P.point[:,0],P.point[;,1],c=P.target)
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x=np.arange(-10,10,0.1)
y=(P.b-P.w[0]*x)/P.w[1]
plt.plot(x,y)

plt.show()
Y=kernel(P.point,P.w)-P.b
count=0

foriin range(n):

if Y[i]*P.target[i]<O0:

count+=1

print(‘"Error Point num:',count)

ERMNHEER :

<center>

=Y

1

e @
o §e

?
*%

T
=10.0 =¥.5 =50 =2.5 0.0 2.5 5.0 7.5 10.0

</center>

[R3CE: SUSAEN (SVM), FIIsIMLILEL (SMO)


https://ld246.com/article/1615275624030

