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ДОДАТОК А  

Перелік джерел посилання науковими напрямами керівника та науковців кафедри 

Програмної інженерії 

12. Afanasieva, I., Golian, N., Golian, V., Khovrat, A., & Onyshchenko, K. 

(2023). Application of Neural Networks to Identify of Fake News. CEUR Workshop 

Proceedings, 3396, 346-358. 

13. Afanasieva I.V., et al. Neural network approach for emotional recognition in 

text / I.V. Afanasieva, D.S. Nazarenko, N.V. Golian // Біоніка інтелекту, Харків: 

ХНУРЕ, 2019. – 1(92). – С. 9-14. 

19. Nazarenko, D., Afanasieva, I., Golian, N., & Golian, V. (2021). Investigation 

of the deep learning approaches to classify emotions in texts. CEUR Workshop 

Proceedings, 2870, 206-224. 
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ДОДАТОК Б  

Слайди презентації  
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ДОДАТОК B  

Тези доповіді для конференції 
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ДОДАТОК Г  

Фрагменти коду 

Файл HOA.py  

import pandas as pd 

import numpy as np 

import torch 

import torch.nn as nn 

import torch.nn.functional as F 

from torch.utils.data import DataLoader, TensorDataset 

from sklearn.preprocessing import StandardScaler, OneHotEncoder 

from sklearn.compose import ColumnTransformer 

from sklearn.impute import SimpleImputer 

from sklearn.pipeline import Pipeline 

from sklearn.model_selection import train_test_split 

from sklearn.metrics import roc_auc_score 

 

import warnings 

warnings.filterwarnings("ignore") 

 

device = torch.device('cuda' if torch.cuda.is_available() else 'cpu') 

print('Using device:', device) 

print('SETUP COMPLETED') 

 

column_types = {'TransactionID': 'int32', 'isFraud': 'int8', 'TransactionDT': 

'int32', 'TransactionAmt': 'float32', 'ProductCD': 'object', 'card1': 'int16', 

'card2': 'float32', 'card3': 'float32', 'card4': 'object', 'card5': 'float32', 

'card6': 'object', 'addr1': 'float32', 'addr2': 'float32', 'dist1': 'float32', 

'dist2': 'float32', 'P_emaildomain': 'object', 'R_emaildomain': 'object', 'C1': 

'float32', 'C2': 'float32', 'C3': 'float32', 'C4': 'float32', 'C5': 'float32', 

'C6': 'float32', 'C7': 'float32', 'C8': 'float32'} 

 

train_df = pd.read_csv('../input/ieee-fraud-detection/train_transaction.csv', 

dtype=column_types) 

 

train_y = train_df['isFraud'] 

train_df.drop('isFraud', axis=1, inplace=True) 

 

# Select categorical columns 

categorical_cols = [cname for cname in train_df.columns if train_df[cname].dtype 

== "object"] 

 

# Select numerical columns 

numerical_cols = [cname for cname in train_df.columns if train_df[cname].dtype in 

['int8', 'int16', 'int32', 'float32']] 

 

# Preprocessing for numerical data 

numerical_transformer = Pipeline(steps=[('imputer', 

SimpleImputer(strategy='constant')), ('scale', StandardScaler())]) 

 

# Preprocessing for categorical data 

categorical_transformer = Pipeline(steps=[('imputer', 

SimpleImputer(strategy='constant')), ('onehot', OneHotEncoder(dtype=np.int8, 

handle_unknown='ignore'))]) 

 

# Bundle preprocessing for numerical and categorical data 

preprocessor = ColumnTransformer(transformers=[ 

    ('num', numerical_transformer, numerical_cols), 

    ('cat', categorical_transformer, categorical_cols) 
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]) 

 

train_df = preprocessor.fit_transform(train_df) 

train_y = train_y.values 

 

# Convert csr_matrix to np.ndarray 

train_df = train_df.toarray() 

print("Shape of transformed train data:", train_df.shape) 

 

train_tmp, valid_tmp, y_train_tmp, y_valid_tmp = train_test_split(train_df, 

train_y, stratify=train_y) 

 

train_tmp = torch.from_numpy(train_tmp).type(torch.float).to(device) 

y_train_tmp = torch.from_numpy(y_train_tmp).type(torch.float).to(device).view(-1, 

1) 

valid_tmp = torch.from_numpy(valid_tmp).type(torch.float).to(device) 

y_valid_tmp = torch.from_numpy(y_valid_tmp).type(torch.float).to(device).view(-1, 

1) 

 

train_loader = DataLoader(TensorDataset(train_tmp, y_train_tmp), batch_size=64, 

shuffle=True)  # Reduced batch size 

valid_loader = DataLoader(TensorDataset(valid_tmp, y_valid_tmp), batch_size=64, 

shuffle=False) 

 

# Adjust input size of the network based on the transformed data shape 

input_size = train_df.shape[1] 

 

class Net(nn.Module): 

    def __init__(self, input_size): 

        super(Net, self).__init__() 

        self.fc1 = nn.Linear(input_size, 256) 

        self.fc2 = nn.Linear(256, 128) 

        self.fc3 = nn.Linear(128, 64) 

        self.fc4 = nn.Linear(64, 1) 

        self.dropout = nn.Dropout(p=0.5) 

 

    def forward(self, x): 

        x = self.dropout(F.leaky_relu(self.fc1(x)))  # Using Leaky ReLU 

        x = self.dropout(F.leaky_relu(self.fc2(x))) 

        x = self.dropout(F.leaky_relu(self.fc3(x))) 

        x = torch.sigmoid(self.fc4(x)) 

        return x 

 

class EarlyStopping: 

    """Early stops the training if validation loss doesn't improve after a given 

patience.""" 

    def __init__(self, patience=10, verbose=False, delta=0, path='checkpoint.pt', 

trace_func=print): 

        self.patience = patience 

        self.verbose = verbose 

        self.counter = 0 

        self.best_score = None 

        self.early_stop = False 

        self.val_loss_min = np.Inf 

        self.delta = delta 

        self.path = path 

        self.trace_func = trace_func 

 

    def __call__(self, val_loss, model): 

        score = val_loss 

        if self.best_score is None: 

            self.best_score = score 

            self.save_checkpoint(val_loss, model) 
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        elif score < self.best_score + self.delta: 

            self.counter += 1 

            self.trace_func(f'EarlyStopping counter: {self.counter} out of 

{self.patience}') 

            if self.counter >= self.patience: 

                self.early_stop = True 

        else: 

            self.best_score = score 

            self.save_checkpoint(val_loss, model) 

            self.counter = 0 

 

    def save_checkpoint(self, val_loss, model): 

        if self.verbose: 

            self.trace_func(f'Validation loss decreased ({self.val_loss_min:.6f} -

-> {val_loss:.6f}).  Saving model ...') 

        torch.save(model.state_dict(), self.path) 

        self.val_loss_min = val_loss 

 

class HawkOptimizer: 

    def __init__(self, net, pop_size=30, max_iter=100):  # Increased pop_size and 

max_iter 

        self.net = net 

        self.pop_size = pop_size 

        self.max_iter = max_iter 

        self.dim = sum(p.numel() for p in net.parameters()) 

        self.pop = [self.initialize_solution() for _ in range(pop_size)] 

        self.best_solution = None 

        self.best_fitness = float('inf') 

        self.train_auroc_list = [] 

        self.valid_auroc_list = [] 

 

    def initialize_solution(self): 

        solution = [] 

        for p in self.net.parameters(): 

            solution.append(p.data.clone().view(-1) + 

torch.randn_like(p.data.clone().view(-1)) * 0.1)  # Adding randomness 

        return torch.cat(solution).to(device) 

 

    def evaluate_fitness(self, solution, loader, criterion): 

        idx = 0 

        for p in self.net.parameters(): 

            p.data = solution[idx:idx + p.numel()].view(p.size()).clone() 

            idx += p.numel() 

        self.net.eval() 

        loss = 0 

        true_labels = [] 

        pred_labels = [] 

        with torch.no_grad(): 

            for data, target in loader: 

                output = self.net(data) 

                loss += criterion(output, target).item() 

                true_labels.extend(target.cpu().numpy()) 

                pred_labels.extend(output.cpu().numpy()) 

        roc_auc = roc_auc_score(true_labels, pred_labels) 

        return loss / len(loader), roc_auc 

 

    def update_solution(self, solution, best_solution): 

        r1, r2, r3 = np.random.rand(3) 

        q = 2 * r3 - 1 

        q_tensor = torch.tensor(q, dtype=torch.float).to(device) 

        d = torch.abs(best_solution - solution) 

        new_solution = best_solution - r1 * d * torch.sign(q_tensor) 
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        # Adding more variability by introducing noise 

        noise = torch.randn_like(new_solution) * 0.01 

        new_solution += noise 

 

        return new_solution 

 

    def optimize(self, train_loader, valid_loader, criterion, patience=10): 

        early_stopping = EarlyStopping(patience=patience, verbose=True) 

        for iter in range(self.max_iter): 

            fitnesses = [self.evaluate_fitness(sol, valid_loader, criterion) for 

sol in self.pop] 

            losses, roc_aucs = zip(*fitnesses) 

            best_idx = np.argmin(losses) 

            if losses[best_idx] < self.best_fitness: 

                self.best_fitness = losses[best_idx] 

                self.best_solution = self.pop[best_idx].clone() 

 

            new_pop = [] 

            for sol in self.pop: 

                new_sol = self.update_solution(sol, self.best_solution) 

                new_pop.append(new_sol) 

            self.pop = new_pop 

 

            train_loss, train_roc_auc = self.evaluate_fitness(self.best_solution, 

train_loader, criterion) 

            valid_loss, valid_roc_auc = self.evaluate_fitness(self.best_solution, 

valid_loader, criterion) 

 

            self.train_auroc_list.append(train_roc_auc) 

            self.valid_auroc_list.append(valid_roc_auc) 

 

            print(f"Iteration {iter + 1}, Train ROC AUC: {train_roc_auc}, Valid 

ROC AUC: {valid_roc_auc}, Best Fitness: {self.best_fitness}") 

 

            early_stopping(valid_roc_auc, self.net) 

            if early_stopping.early_stop: 

                print("Early stopping") 

                break 

 

        idx = 0 

        for p in self.net.parameters(): 

            p.data = self.best_solution[idx:idx + 

p.numel()].view(p.size()).clone() 

            idx += p.numel() 

 

input_size = train_df.shape[1] 

net = Net(input_size).to(device) 

 

# Use weighted BCE loss to address class imbalance 

pos_weight = torch.tensor([len(y_train_tmp) / sum(y_train_tmp)]).to(device) 

criterion = nn.BCEWithLogitsLoss(pos_weight=pos_weight) 

 

# Hawk Optimizer 

optimizer = HawkOptimizer(net, pop_size=30, max_iter=100) 

 

# Train the network using HOA 

optimizer.optimize(train_loader, valid_loader, criterion) 

 

# Evaluate and plot results 

import matplotlib.pyplot as plt 

 

plt.plot(optimizer.train_auroc_list, label='Training accuracy') 

plt.plot(optimizer.valid_auroc_list, label='Validation accuracy') 
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plt.legend(frameon=False) 

plt.show() 

 

# Make predictions on test set 

submit_df = pd.read_csv('../input/ieee-fraud-detection/test_transaction.csv', 

dtype=column_types) 

sub = pd.read_csv('../input/ieee-fraud-detection/sample_submission.csv') 

 

submit_df = preprocessor.transform(submit_df) 

submit_df = submit_df.toarray() 

submit_tmp = torch.from_numpy(submit_df).type(torch.float).to(device) 

fake_labels = torch.zeros(submit_tmp.size(0)).type(torch.float).to(device) 

submit_loader = DataLoader(TensorDataset(submit_tmp, fake_labels), batch_size=64, 

shuffle=False) 

 

submission = [] 

with torch.no_grad(): 

    net.eval() 

    for samples, _ in submit_loader: 

        log_ps = net(samples) 

        submission.extend(log_ps.cpu().numpy()) 

 

sub['isFraud'] = submission 

sub.to_csv('submission.csv', index=False) 
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ДОДАТОК Д  

Звіт результатів перевірки на унікальність тексту в базі ХНУРЕ 
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ДОДАТОК Е 

Експертний висновок результатів перевірки кваліфікаційної роботи на 

відповідність оформлення вимогам ДСТУ 3008:2015 

 


