JOJATOK A

Buxigauit ko mporpamu Jjist IMITaI[iiHOTO MOJISTIOBAHHS



import EANT

params = EANT.Parameters ()
params.PopulationSize = 100
genome = EANT .Genome (0, 3, 0, 2, False,

EANT.ActivationFunction.UNSIGNED SIGMOID,
EANT.ActivationFunction.UNSIGNED SIGMOID, 0, params,
0)

pop = EANT.Population (genome, params, True, 1.0,
0) # the 0 is the RNG seed

def evaluate (genome) :

# this creates a neural network (phenotype)
from the genome

net = EANT.NeuralNetwork ()
genome .BuildPhenotype (net)

# let's 1input just one pattern to the net,
activate it once and get the output

net.Input( [ 1.0, 0.0, 1.0 1)
net.Activate ()
output = net.Output/()

# the output can be used as any other Python
iterable. For the purposes of the tutorial,

# we will consider the fitness of the
individual to be the neural network that outputs
constantly

# 0.0 from the first output (the second
output is ignored)

fitness = 1.0 - output[0]
return fitness

for generation 1in range(100): # run for 100
generations

# retrieve a 1list of all genomes in the
population
genome list = EANT.GetGenomeList (pop)



# apply the evaluation function to all
genomes
for genome in genome list:
fitness = evaluate (genome)
genome.SetFitness (fitness)

# at this point we may output some
information regarding the progress of evolution, best
fitness, etc.

# it's also the place to put any code that
tracks the progress and saves the best genome or the
entire

# population. We skip all of this in the
tutorial.

# advance to the next generation
pop.Epoch ()

import numpy as np

from time import time

from Tkinter import Tk, Canvas
from random import randint

screenSize = 700

def main() :

#loading data

f = open ("datasets/tsp0100.txt",
'r').read() .splitlines ()

numPlaces = f.pop (0)

places = np.array ([ tuple ( map ( float,
coord.split() ) ) for coord in f 1])

#calculating path

start = time ()

path, length = algorithm( places )
print (path)

tottime = time () - start

o\°

print ( "Found path of length %s in %s seconds" %

( round(length,2), round(tottime, 2) ) )

#displaying path



text

drawPath ( path, places, length )

def randColor () :
return "#%006x" % randint (0, OxFFFFFF)

def drawPath (path, places, length):
places = places [ path ]

msg = "Length*: {:.2E}".format (length)
canvas.create text (screenSize/2, screenSize+50
= msg, fill = 'black', font = ('Helvetica', 20

'bold'))

addToCanvas (places)
canvas.update ()
root.mainloop ()

def addToCanvas (places):
min x = np.min( places[:,0] )
min y = np.min( places[:,1] )

max x = np.max( places[:,0] )
max y = np.max( places[:,1] )

for i in range( len( places ) ):
c = places[i-1]
c next = places|[i]

scaled x = (c[0] - min x) / (max x - min x)

screenSize + 20

scaled y = (c[1l] - min y) / (max y - min vy)

screenSize + 20
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scaled x next = (c next[0] - min x) / (max_
min x) * screenSize + 20
scaled y next = (c next[l] - min y) / (max_

min y) * screenSize + 20

canvas.create oval( scaled x - 4 , scaled y
scaled x + 4 , scaled y + 4 , fill = randColor (

outline = 'black' )

canvas.create oval ( scaled x next - 4

scaled y next - 4 ’ scaled_x_negf + 4
scaled y next + 4 , fill = randColor() , outline
'black' )
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canvas.create line( scaled x, scaled y ’

scaled x next, scaled y next , fill = 'black' )

root = Tk()

canvas = Canvas( root , width = screenSize + 40,
height = screenSize + 100 , bg = 'white' )

canvas.pack ()

def evaluate path(genome) :
net = EANT.NeuralNetwork ()

try:

genome .BuildEANTPhenotype (net, substrate,
params)
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error
depth =
correct

net.Flush ()

net.Input([1, 0, 1])
[net.Activate () for  1in range (depth)]
o = net.Output ()
error += abs(o[0] - 1)
if o[0] > 0.75:
correct += 1.

net.Flush ()

net.Input ([0, 1, 1])

[net.Activate() for  in range (depth)]
o = net.Output /()

error += abs(o[0] - 1)

if o[0] > 0.75:
correct += 1.

net.Flush ()

net.Input([1, 1, 11)

[net.Activate () for  1in range (depth)]
o = net.Output ()

error += abs(o[0] - 0)

if o[0] < 0.25:
correct += 1.

net.Flush ()



net.Input ([0, 0, 1])
[net.Activate () for  1in range (depth)]
o = net.Output /()
error += abs(o[0] - 0)
if o[0] < 0.25:
correct += 1.

return (4 - error) ** 2

except Exception as ex:
print ('Exception:', ex)
return 0.0

def getbest (run) :
g = EANT.Genome (0,
substrate.GetMinCPPNInputs (),
0,
substrate.GetMinCPPNOutputs ()

False,
EANT.ActivationFunction.TANH,
EANT.ActivationFunction.TANH,
0,

params, 0)

pop = EANT.Population(g, params, True, 1.0,
run)
for generation in range (1000) :
# Evaluate genomes
genome list = EANT.GetGenomelList (pop)
fitnesses =
EvaluateGenomeList Serial (genome list, evaluate xor,

display=False)
[genome.SetFitness (fitness) for genome,
fitness in zip(genome list, fitnesses)]

print ('Gen: %d Best: %3.5f' %
(generation, max(fitnesses)))

# Print best fitness

# print ("Generation: ", generation)
# print ("max ",



max ([x.GetLeader () .GetFitness () for X in
pop.Species]))

# Visualize best network's Genome

net = EANT.NeuralNetwork ()
pop.Species[0] .GetLeader () .BuildPhenotype
(net)
img = np.zeros((500, 500, 3),
dtype=np.uint8)
img += 10
EANT.DrawPhenotype (img, (0, 0, 500, 500),
net)
cv2.imshow ("RNN", img)
# Visualize best network's Pheotype
net = EANT.NeuralNetwork ()
pop.Species[0] .GetLeader () .BuildEANTPheno
type (net, substrate, params)
img = np.zeros ((500, 500, 3),
dtype=np.uint8)
img += 10

EANT.DrawPhenotype (img, (0, 0, 500, 500),
net, substrate=True)

cv2.imshow ("NN", img)

cv2.waitKey (1)

if max(fitnesses) > 15.0:
break

# Epoch
generations = generation

pop.Epoch ()

return generations
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JTOJATOK B

BingomicTs aTecraiiitnoi po6oTH
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[To3HaueHHs HaitmenyBanns . Hlox. .
B1JIOMOCTI
TekcTOB1 JOKYMEHTHU
1. THOIK.XXXXXX.042 I13 [TosicHIOBAJIbHA 3aIKMCKA 59 c.
2. THOIK.XXXXXX.042TJI  [padiuHi JOKYMEHTH 6 c.
PucyHnok 1 (Cxema IITYyYHOT0 HEHPOHY
Pucynok 2 Haiinpocrimnia mry4yHa Mmepexa
Pucynok 3 AKTuBaIiH1 QyHKIii
Pucynok 4 /[BoIapoBa HEMPOHHA MEpEXKa 3
BaroBUMH KOoe(diIli€eHTaMH
Pucynok 5 [Tpukiag KoayBaHHS HEUPOHHOT MEPExKi
PucyHok 6 [ Tpuksaz OIIHKY JIIHIHHOTO TEHOMY
Pucynoxk 7 Anroputm EANT 3 00pizanssm
Pucynoxk 8 Konmeniis amanraiiii KoBapiarifHoi
MaTpHIT
PucyHok 9 Mepexa Enmana
Pucynok 10 Anroputm EANT
Pucynok 11 [IporHo3yBaHHS TeMIlepaTypu MOBEPXHIi
Pucynok 12 3asie)KHICTh MI>K 3HAUCHHS
[IPUCTOCOBAHOCTI 1 KIJIBKICTIO MOKOJIIHb
Pucynok 13 3aJIe’KHICTh MK CEPEHBOI0 TOMUIIKOIO 1
KUIBKICTIO TTOKOJIIHB
[HIIT1 TOKYMEHTH
3. [Tpe3eHTaliiini MmaTepiaim 20 nyakaTiB
Tonenmeta | T | o 21. THOIK. XXXXXX.042 B/]
1HII1aJIn.
Po3pobuB [BacuieHko udp rpymu [Kox vanp./crien.
A' K ﬂOCHi}I}KeHHH Ta 3aCTOCYBAaHHA T€HCTUYHOT'O
[TepeBipuB anropurmy EANT s Bupiinenns 3ajgaui CITPm-20-1
H.KOHTp. MPOTHO3YBaHHA TEMIIEpATYPU HOBerHi XHVYPE
3atB. kapenpa CT
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