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Y « PacnosnHaBaHue nogaHHbIx 06pa3os

Pa3paboTatb NpPOEKT, BKIIHOYaoLWNM B ceds:

« PacnosHaBaHue nckakeHHbIX 0bpa3oB




icnonb3yemble penMBOPKA
n OnbnmnoTeku

A\ * numpy http://www.numpy.org

y  functools https://docs.python.org/2/library/functools.html
* 0S https://docs.python.org/3/library/os.html
* Pillow https://pillow.readthedocs.io/en/5.3.x
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HenpoHHaga cetn Xondunga Ha npMMmepe 3agadu
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PekyppeHTHada HepoHHagda ceTb Xondunaa asnaercs
aBTOaAcCcOLUMaTUBHON MaMATbIO
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3nech pyHKIUS aKTUBALUK KaX0ro HEMpoHa

1, net!™ >0,
f(netﬁc") ) =1 f(netfc"‘” ), net™ =0,
=1 net!” <O0.

B acunxponnom pexume Bmecto (H.1) umeem

J=k+1

net(")—z W+ Z ey v =floetl?), #=12,..K.

"A\ B cuHXpOHHOM pexuMe Kaxjas dMoxa ¢ HoMepoM n=1,2,... BKIOYaeT B ceOs
' v CIIEAYIOIHE€ BEIYUCIICHHUS:
| net()—z w0y = (et )y k=12 K (7.1)

(7.2)
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CobOCTBEHHO NpumMmep

Hapucyem BXogHble MaTpULibl-«4MUCna»
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[Too4yepeaHo NogaauM Ha BXo[ BCe BEKTOpa:

FlXOw)=x%, 1=123.

Yoexpaemcs 4yto HC pacnosHaeTt 3HakoMble el 0Opasbl

[Mogagum Ha BXo4 UCKaXXeHHbIN obpa3s «1»
X® =(-1,-1,1,-1,1,1,1,1,1,1,-1,-1,~1,-11).
HC BepHO onpegenuna ncxoaHbin obpas

f(XOw)=x0.
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> i@ img
v @ inc
\ &) inc.txt
A' v B patterns
=) b.txt
=] catXi
=1 Lok

~$hopfield.pptx
hopfield_nn_restore.py
hopfield.pptx

Image_checker.py

CTpyKTYypa
NpoeKTa




if _name__ == '__main__':

iort vy 25 1 Koa nporpammbies

from functools import reduce
from os import listdir
from os.path import isfile, join

Gol names = [f for f in listdir('patterns') if isfile(join('patterns', f))]
' print(f'\nx Cnucok ¢amnos B puppekTopum patterns: \ni{namesi\n')

Go! input_vectors, len_line = read_in_file(names, 'patterns/')
print_pattern(input_vectors, names, len_line)

Go! W = calc_W(input_vectors)
print(f'\n*x Matpuua BecoBbiX Ko3¢ppuumeHtoB: W;')

inc_name = [f for f in listdir(’inc') if isfile(join(‘inc’, T)}]
Gol inc_vector, len_line = read_in_file(inc_name, 'inc/')
print_pattern(inc_vector, inc_name, len_line)

testing(inc_vector[@], W, input_vectors, len_line)




BbiBO4 Ha 9KpaH

names = [f for f in listdir('patterns') if isfile(join('patterns', f))]
print(f'\n*x Cnucok ¢damnos B guppektopumnm patterns: \n{names;\n')

* Cnucok ¢amnoB B guppektopum patterns:
[Fafitxt! ettt bl Extl ]




def read_in_file(names, dir):

e vecer o 1 Kog nporpammbl

for name in names:

path = dir + name
vector = list()
with open(path) as file_object:
for line in file_object:
line = line.rstrip('\n')
vector.append(line)

new_vector = reduce((lambda x, y: x + y), vector)

v = np.empty(len(new_vector))
for i in range(len(new_vector)):

if new_vector[i] == '0"':
vlii] = -1

else:
v[i] = 1

input_vector.append(v)

input_vector = np.asarray(input_vector)
return input_vector, len(line)




\ def print_pattern(pattern, name, 11):

‘V for i, elem in enumerate(pattern):
print(f"\npattern: {namel[i].replace('.txt', '').upper()}")
img = "'

L’ for num, j in enumerate(elem):
if num % L1 == 0:
img += '\n'

A

if j == -1.:
img += '0'

elif j == 1.:
img += '1°

print(img)




BbiBO4 Ha 9KpaH

input_vectors,

len_line = read_in_file(names,
print_pattern(input_vectors, names, len_line)

pattern: I

00000000000000
00000111100000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000011000000
00000111100000
00000000000000

pattern: C

00000000000000
00000111111010
00001110001110
00011100000110
00111000000010
00110000000010
01110000000000
01110000000000
01110000000000
01110000000000
01110000000000
01110000000000
00110000000000
00111000000000
00111100000100
00011110001100
00000111111000
00000000000000

'patterns/"')

pattern: B

00000000000000
11111111111000
00111000011100
00111000001110
00111000001110
00111000001110
00111000001100
00111000011000
00111111110000
00111000011100
00111000001110
00111000001110
00111000001111
00111000001110
00111000001110
00111000011100
11111111110000
00000000000000
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Kog nporpamMmmbil

def calc_W(input_vector):

n = len(input_vector[0])
m = len(input_vector)
W = np.zeros((n, n))

for 1 in range(m):
W += input_vector[l]*transpose(input_vector[1])

for i in range(n):
for j in range(n):
if i ==:
Wli, jl =0

return W




m BbiBOO Ha 3KpaH

W = calc_W(input_vectors) 74,45 w3
print(f'\n*x MaTtpuua BecoBbiX Ko3pduumeHtoB: W;')
y v Home
| * MaTpuua BecoBblx KoappuumeHtoB: [[O. 3. 3. ... 3. 3. 3.]

< [3. 0. 3. ... 3. 3. 3.]
[3.° 3. 8. ... 3.'3. 3.]

Eé: 33 LR 3 e st |
[3TR 3 TG STt 3
[3CR3 RS N R 3 ne ]




BbiBO4 Ha 9KpaH

inc_name = [f for f in listdir('inc') if isfile(join('inc', f))]
inc_vector, len_line = read_in_file(inc_name, 'inc/')
print_pattern(inc_vector, inc_name, len_line)

pattern: INC

00000000000000
00111100011000
00111000011100
00001000001110
10111000001000
00111000001110
00111011001100
00111000011000
00000001110000
00111000011100
00111011001100
00111110001110
00111000001111
00111011001000
00111000001110
00111000011100
11111001110000
00000000000000




def testing(inc_vector, W, input_vector, 11):

Sl Koa nporpammbIzs

for k in range(n):
for j in range(n):
net[k] += W[j, klxinc_vector([j]

if net[k] > 0: net[k] =1
if net[k] < @: net[k] = -1
t[k

if net[k] == 0: ne ] = inc_vector[k]

m = len(input_vector)
num = 0
for i in range(m):
if np.array_equal(input_vector[i], net) == True:
num = i + 1

if num == 1: word = 'I'
elif num == 2: word = 'C'
elif num == 3: word = 'B'
if num != 0:
print_pattern([net], ['restored'], 11)
print('\nBoccTtaHoBneHHoMy obpa3uy cootBeTcByeT obpaseu: "', word,'"\n')
else:

print('\nBocctaHoBuTb 06pa3 He ypanocb!')




BbiBO4 Ha 9KpaH

testing(inc_vector([@], W, input_vectors, len_line)

pattern: RESTORED Home

00000000000000
11111111111000
00111000011100
00111000001110
00111000001110
00111000001110
00111000001100
00111000011000
00111111110000
00111000011100
00111000001110
00111000001110
00111000001111
00111000001110
00111000001110
00111000011100
11111111110000
00000000000000

BoccTaHoBneHHOMY o6pa3uy cooTBeTcByeT obpaseu: " B "




bunonmnorteka Pillow




from os import listdir
from os.path import isfile, join ¢
o4 nporpamMmbIs

from hopfield_nn_restore import read_in_file

names = [f for f in listdir('patterns') if isfile(join('patterns', f))]

m input_vector = []
for name in names:
\ path = 'patterns/' + name
A vector = list()
' \ 4 with open(path) as file_object:
for line in file_object:
line = line.rstrip('\n')
’ vector.append(line)

input_vector.append(vector)

for i, elem in enumerate(input_vector):
background = Image.new('RGBA', (len(elem[@]), len(vector)), (255, 255, 255, 255))
width, height = background.size

for x in range(height):
for y in range(width):

if elem[x][y] == '1':
img = Image.new('RGB', (1, 1), color
background.paste(img, (y, x))

if elem[x][y] == '0':
img = Image.new('RGB', (1, 1), color = (255, 255, 255))
background.paste(img, (y, x))

(0, 0, 0))

1

background.save(f'img/img_<{name[i] }.png"')
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: Q‘ Koa v npeseHTauus

N
A [OCTYMHbI MO CChINKE:

https://github.com/SITIS-project/24



Cnacmnoo 3a BHUMMaHume!




