CoNOUTA,WNRF

#
# svd faces.py
#

import matplotlib.pyplot as plt

import numpy as np

import numpy.linalg as LA

import argparse

import scipy.misc as misc
import glob, os

import cv2

from sklearn import decomposition
import time

def reconstr matrix(U,D,V,k):

rec mat=np.dot(U[:,:k],np.dot(D[:k,:k],V[:k,:1))

return rec mat
def rgb2gray(rgb):

if(len(rgb.shape)>2):
r, g, b =rgbf:,:,0], rgb[:,:,1],

rgb[:,:,2]

L=0.2989 * r + 0.5870 * g + 0.1140 * b

else:
L = rgb
return L

def ParseArguments():

parser = argparse.ArgumentParser(description=

parser.add argument ( , default=

parser.add argument ( , default=
args = parser.parse args()

return args.data dir, args.alg

data dir, alg = ParseArguments()

classes=[]

for file in glob.glob(data dir+ ):
tmp=Ffile.split( )
print(tmp)
classes.append(tmp[len(tmp)-1])

print( , classes)

data classes=np.zeros(0,dtype=np.int)

classes names=classes;

counter tmp=0;

points=np.array([])

for classs in classes:

listl=glob.glob(data dir+ +classs+
for file in listl:

face® = plt.imread(file)
face = rgb2gray(face0)

h=face.shape[0]
w=Fface.shape[1l]

face2 = np.reshape(face, face.shape[0]*face.shape[l]);

print( , classs,

#data classes=np.append(data classes,int(classs));
data classes=np.append(data classes,int(counter tmp));

if(points.size==0):
points=face2;
else:

’

file,

required=True,
required=False,

face.shape, , face2.shape)
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points=np.vstack((points, face2))
counter tmp=counter tmp+1l

X=points.transpose()

U, Sigma, VT = np.linalg.svd(X, full matrices=False)

D=np.diag(Sigma)

print( , X.shape)

print( , U.shape)

print( , Sigma.shape)
print( , VT.shape)
ile=5

nr=1

figd = plt.fiqure(l)

fig = plt.figure(1)

st = fig.suptitle( , fontsize=

for i in range(0,ile):
for j in range(0, ile):

plt.subplot(ile,ile,nr);
#plt.title("Eigenface " + str(nr))
eigenface=U[:,nr-1].reshape(h,w)
#if(nr==1):
eigenface=-eigenface
#eigenface=X[:,nr-1].reshape(h,w)
plt.imshow(eigenface, cmap=plt.get cmap(

plt.axis( )
nr=nr+1
nr rec = 4

nr rec2 = 6

#reconstruct

k=15
nr=1
fig2 = plt.fiqure(2)
st = fig2.suptitle(

for i in range(0,nr rec):
im nr = np.random.randint(X.shape[1l])

face orig = X[:,im nr].reshape(h,w)
plt.subplot(nr rec,nr rec2+1,nr)

plt.imshow(face orig, cmap=plt.get cmap(

plt.title( +str(im nr))

plt.axis( )

nr=nr+1

dims=2

for j in range(0,nr rec2):
plt.subplot(nr rec,nr rec2+1,nr)
if(j==nr rec2-2):

dims=int(0.6*D.shape[0]-1)

if(j==nr rec2-1):
dims=int(0.8*D.shape[0]-1)

+str(D.shape[0]),

X _rek=np.dot(U[:,:dims],np.dot(D[:dims, :dims],VT[:dims,:]))

fontsize=



161

162 face rek = X rek[:,im nr].reshape(h,w)

163 plt.imshow(face rek, cmap=plt.get cmap( ))
164

165 plt.title( +str(dims))

166 plt.axis( )

167 nr=nr+1

168 dims=dims+2

169

170

171

172

173

174

175 # ~ model = decomposition.NMF(n components=10, init='random', random state=0)
176 # ~ W=model.fit transform(X)

177 # ~ H=model.components

178

179

180

181 if(alg== or alg== ):

182

183

184 p red=min(int(h/2),int(w/2))

185

186 print( , end="", flush=True)

187 start time = time.time()

188

189 model = decomposition.NMF(n components=p red, init= , random state=0)
190 W=model.fit transform(X)

191 H=model.components

192 print( % round((time.time() - start time),5))
193

194

195

196 nr=1;

197 ile=4

198 how much rec=0

199 for i in range(0,ile):

200 for j in range(0, ile):

201 how much rec+=8;

202 figh=plt.figure(5);

203 plt.subplot(ile,ile,nr);

204 k=how much rec

205 #rr eigenimage = np.dot(U[:,k:(k+1)],V[k:(k+1),:1)
206 M recons=np.dot(W[:,0:k],H[0:k,:])

207 plt.imshow(M recons, cmap=plt.get cmap( ))
208 plt.title( + str(how much rec))

209 plt.axis( )

210 nr=nr+l

211

212 fig5.suptitle( )

213

214

215 nr=1;

216 ile=4

217 how much rec=0

218 for i in range(0,ile):

219 for j in range(0, ile):

220 how much rec+=1;

221 figb=plt.fiqure(6);

222 plt.subplot(ile,ile,nr);

223 k=how much rec

224 #rr eigenimage = np.dot(U[:,k:(k+1)],V[k:(k+1),:1)
225 M recons=np.dot(W[:, (k-1):k],H[(k-1):k,:])
226 plt.imshow(M recons, cmap=plt.get cmap( ))
227 plt.title( + str(how much rec))

228 plt.axis( )

229 nr=nr+1l

230

231 figh.suptitle( )

232

233 plt.show()

234

235

236 quit()

237

238

239

240




