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Meta Heuristic Algorithms — Ant Colony Optimization Algorithm
&
Solving Machine Learning Problems
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Ant colony optimization
algorithm (ACO)
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Ant colony optimization
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(Define the problem) |Kis a5 -

(Collect data) wesls g0 por -¥

(Prepare the data) W esls g3l esll ¥
(Selectanalgorithm) e ‘.;U,in oLl ¢
(Implement the algorithm)(.;i,,isn S5\ e3ly -0
(Train the model) Jas 3jgel -

(Evaluate the model) Ja ob5,0 -V

(Deploy the model) Jua 4l izl -A

(Tune the algorithm)‘.;w,iswm_q
(Analyze results) aws Juow 5 a5 -\
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(Implement the algorithm) pa 5831 (5 3w 00l

45 Lgiee Jodd &S 4 b o3, 80y B ealie oS el gl dle 655k 030 02 il eoly W

s Jdde a5l o eals (gile eslel (g wlin OL) K 4 edd Sl mdle Sk Jhe dex 5 Juld
ol OF 3 SNe 2L,

(o] 0 bl 3 4030 gl ) b (Lgng o ko) taile alom o ool 5 e Jlin G905 |

"1.str.lower()
5

'1.str.replace( ' [*\w\s]", "
X_train, X _test, y_train, y_test = train_test split(df[ 'text’],

vectorizer = TfidfVectorizer(stop_words="english")
¥X_train = vectorizer.fit_transform(¥_train)

¥ _test = vectorizer.transform(X test)
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(Train the model) Jwe v 3907
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model = LogisticRegression()
model.fit(X train, y train)
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(Evaluate the model) Jwo b 3 f
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y _pred = model.predict(X test)
- accuracy score(y test, y pred)
', accuracy)

import pickle
filename = "spam classifier.sav
pickle.dump{model, open(filename,

YV/Ye U850 S5S (S5l g (I o, S (sl sl b (g



Jo 10 olod (599 9 (I 590

import pandas as pd

from sklearn.model selection import train_test split

from sklearn.feature_extraction.text import TfidfVectorizer
trom sklearn.linear_model import LogisticRegression

from sklearn.metrics import accuracy_score

df = pd.read_csv('spam.csv")

df['text"] df[ 'text'].str.lower()
df['text'] df["text'].str.replace("' [~\whs] Y

¥ _train, ¥X_test, y_train, y_test = train_test split{df[ "text'], df["label"], test

vectorizer = TfidfVectorizer{stop words="english"}
¥_train = vectorizer.fit_transform(X_train)
X_test = vectorizer.transform(X_test)

model = LogisticRegression()
model.fit(X_train, y_train)

y_pred = model.predict(X_test)
accuracy = accuracy score(y test, y pred)
print( "Accuracy:’, accuracy)

import pickle
filename = "spam_classifier.sav’
pickle.dump(model, open(filename, ‘wb'))
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import tensorflow as tf
pheromone_matrix = tf.variable(tf.random.uniform((num cities, num cities), 8.1, 1.8))
@tf.function

def train_step(}:

ants = [tf.random.shuffle(tf.range(num cities)) for _ in range(num_ants) ]

e e

for ant in amts:
ant_path = []
current_city = ant[@]
while len{ant_path) < num cities:
probs = tf_nn.softmax(pheromone_matrix[current_city])
next city = tf.random.categorical(tf.math.log(probs), 1)[8]

ant_path.append({next_city)

current city = next city

for ant_path in ant_paths:

A e

pheromone_matrix = (1 - rho) * pheromone_matrix + rho * (1 / tf.reduce sum(tf.gather(pheromone matrix, ant_path)))

for _ in range(num iterations):
train_step()

shortest_path = tf.argmax(pheromone_matrix, axis=1)

0850 5518 (s5le a3 o, S




(TSP) 8 55 6599 oW g 9 Ao J>

PyTorchy 0&s>, 40 5455l aug (.;wfﬂ 5 eslizal b

import torch

pheromone_matrix = torch.nn.Parameter(torch.rand{num cities, num cities))

S e )

def train_step():
ants = [torch.randperm(num cities) for _ in range(num ants)]
for ant in ants:
ant_path = []

current_city = ant[@]
while len(ant_path) < num cities:

probs = torch.softmax(pheromone matrix[current city], dim=@)
next city = torch.multinomial(probs, 1)[@8]
ant_path.append(next city)

current_city = next city

for ant_path in ant paths:
pheromone_matrix = (1 - rho) * pheromone matrix + rho * (1 / torch.sum{torch.gather(pheromone matrix, 1, ant_path)))

optimizer = torch.optim.Adam{[pheromone matrix])
for epoch in range{num epochs):

train_step()

optimizer.step()

shortest path = torch.argmax{pheromone matrix, dim=1)
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