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IoT systems in which Deep learning (DL) and metaheuristic (MH) algorithms’ improvements are 

the IoT devices varies due to the device’s speed, which is affected by the time and location dependencies. 

problem. The authors’ study provided a thorough analysis of cyberattacks that have been launched 
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Feature Extraction (CNN) Classification 



University of Ha’il

 

 

 

 



University of Ha’il

 

 

 

 



University of Ha’il Journal of Science (UOHJS) (4) No(2), 2023

 

 

 

 

 

            accuracy = ୡ୭୰୰ୣୡ୲ ୭ୠୱୣ୰୴ୟ୲୧୭୬ୱ
୅୪୪ ୓ୠୱୣ୰୴ୟ୲୧୭୬ୱ

                     prec = ୘୔
୊୔ା୘୔

                  recall = ୘୔
୊୒ା୘୔

                  F1 score = 2 ∗ ቀ୮୰ୣୡ∗୰ୣୡୟ୪୪
୮୰ୣୡା୰ୣୡୟ ቁ

                Macro avg = ୡ୪ୟୱୱ ଵ ୱୡ୭୰ୣ ାୡ୪  ଶ ୱୡ୭୰ୣ
ଶ

              Weighted avg = ∑൫ ௜೟೓ ୡ୪ୟୱୱ ୱୡ୭୰ୣ ∗௜೟೓ ୡ୪ୟୱୱ ୱ୳୮୮୭୰୲൯
୲୭୲ୟ୪ ୢୟ୲ୟୱୣ୲ ୱୟ୫୮୪ୣୱ ୡ୭୳୬୲
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