
35
 

using a tailored inventory management system in the military aviation industry. Heliyon. 2020. Vol. 6, iss. 7. 
https://doi.org/10.1016/j.heliyon.2020.e04424. 

28. Fedorovich, O., Lutai, L., Kompanets, V., Bahaiev, I. The Creation of an Optimisation Component-Oriented 
Model for the Formation of the Architecture of Science-Based Products. Integrated Computer Technologies in 
Mechanical Engineering - 2023. ICTM 2023. Lecture Notes in Networks and Systems, Springer, Cham, 2024. Vol. 
996. P. 415 426. https://doi.org/10.1007/978-3-031-60549-9_31. 

 
 14.11 .

 
Liudmyla Lutai, Candidate of Technical Sciences, Associate Professor, Associate Professor of the 
department Mechatronics and Electrical Engineering, National Aerospace University Kharkiv Aviation 
Institute , Kharkiv, Ukraine, e-mail: l.lutay@khai.edu, ORCID: https://orcid.org/ 0000-0003-1822-8938.

 

 004.8                                                           DOI: 10.30837/0135-1710.2024.183.035

. . , . .  

 

 

Accuracy, F1-Score, Logarithmic, 
AUC-ROC. 

 

 
 

 

-

 



36
 

-[2]. 

 
 

DNN  Deep
Neural Networks RNN  Recurrent Neural Networks

CNN  Convolutional Neural Networks

[2]. 

DNN
 [3]. 

[4]. 
CNN 

RNN Long Short-Term Memory (LSTM
RNN

 
LSTM 



37
 

CNN LSTM 
 [5].  

 

 -[7].
 

 

 
 

 
 

 
 

 

 
 

LSTM, CNN, FNN, RNN, Gated Recurrent Units (GRU), Attention-based
models (ABM), Autoencoders (AE

 

 
 



38
 

 
Accuracy

Logarithmic Loss, F1-Score AUC-ROC 
 

 

; 
 

 

 

LSTM, CNN, FNN, RNN, GRU, ABM, AE

LSTM GRU 
CNN  FNN, RNN, 

ABM AE 
 

 
 

 
RNN

[8]-[9].
Long Short-Term Memory (LSTM RNN

 [9]. 
CNN

CNN



39
 

 
Feedforward FNN

 [10]. 
Gated Recurrent Units (GRU)    LSTM,    

   . 

LSTM GRU 
 

ABM) 

 [11]. 
Autoencoders (AE

 

csv  

 

Python TensorFlow
Keras RNN Keras

RNN 
LSTM 

CNN D-



40
 

GRU LSTM
ABM

Autoencoders 
 

AMD Ryzen 5 DDR
AMD RX DDR

 

Accuracy, F1-Score, Logarithmic Loss
AUC-ROC. 

Accuracy  
Accuracy 

Accuracy  

FNFPTNTP

TNTP
Accuracy ,     (1)

TP (True Positives)  TN (True
Negatives)  FP (False Positives) 

FN (False Negatives)  
 

F1-Score  Precision Recall 

Precision Recall. Precision  

Recall  

 
F1-Score  

RecallPrecision

RecallPrecision
F1Score

2
,     (2)

Precision  

FPTP

TP
Precision ,     (3)

Recall  

FNTP

TP
Recall ,     (4)

Logarithmic Loss (Log Loss
 

N

i
iiii pypy

N
LogLoss

1
)1log()1()log(

1
,   (5)

N   iy   i-  ip

i-  
 (MAE

 
RMSE



41
 

 
AUC-ROC 

 
N

i
ii FPRTPRAUCROC

12

1
1 ,     (6)

TPR (True Positive Rate)  
FPR (False Positive Rate)  
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 Accuracy F1-Score Log Loss MAE RMSE AUC-ROC
LSTM 0.87 0.89 0.32 0.10 0.14 0.91 
CNN 0.83 0.85 0.37 0.12 0.16 0.89 
FNN 0.84 0.86 0.35 0.11 0.15 0.88 
RNN 0.81 0.83 0.40 0.13 0.17 0.87 
GRU 0.85 0.87 0.34 0.11 0.15 0.90 
ABM 0.85 0.90 0.30 0.09 0.13 0.92 
AE 0.82 0.84 0.38 0.12 0.16 0.80 
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LSTM 12 2.2 0.01 0.98 
CNN 8 3.3 0.03 0.88 
FNN 1 1.5 0.04 0.85 
RNN 5 1.4 0.06 0.87 
GRU 6 2.3 0.02 0.95 
ABM 17 5.9 0.02 0.96 
AE 3 3.7 0.05 0.84 
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