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  Abstract 

        Face recognition is an important technology in many applications, where 

it is used in different workplaces for example security sites that require 

recognizing individuals. The challenges in this specialty have increased 

recently, especially after the emergence and spread of the Covid-19 virus. 

Wearing face masks became a good and effective way to reduce the spread of 

the virus.  

         Detection of face masks is a challenging problem because it will 

decrease face recognition accuracy. Likewise, the facial occlusions caused by 

covers can reduce the performance of any face recognition system lead it more 

challenging to identify the identity of people wearing face masks.  

         The main goal of the work in this thesis is to build and establish an 

accurate, efficient, and fast system using different types of techniques. This 

research intends to study and investigate a system that involves two main 

applications.  

         The first application is the Face Mask Recognition (FMR) system which 

has been used in real-time monitoring of whether people wearing face masks 

or not in public or private places to reduce the spread of Covid-19.  Facial 

landmarks points such as eyes, brows, mouth, jaw, and nose aided to identify 

the place of facial structures when the system recognizes the face mask. These 

points are found by using a Histogram of Gradients and a Support Vector 

Machine. The results of the experiments demonstrate significantly high 

performance in the recognition rates by changing the training epoch values to 

accomplish the best detection accuracy with a remarkably short running time. 

The recognition accuracy results of FMR are compared with other state-of-

the-art for two datasets. The Deep Learning techniques were achieved by 

using the MobilNetV2 Network to train and detect images from different 

datasets, including people wearing face masks and people without face masks. 

During the training and testing phases, this system achieved high accuracy. It 

achieved 99% accuracy during the training phase and 100% accuracy during 

the testing phase.  

           The second application has been used to identify a person without the 

requirement to take off the face mask called Identify Person with Mask 

(IPWM) system. The proposed system has trained by using different eight 
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classes of regular people's faces (without wearing face masks) under diverse 

environmental conditions. The performance of the proposed system 

demonstrated high efficiency in identifying the identity of the person 

accurately up to 100% based on the MobileNetV2 network. 

A new real-time deep neural network model has been used by applying 

the MobileNetV2 framework with different training epoch values with a 

remarkably short running time in the two applications in this work. 

      Lastly, a face mask recognition application has been implemented using 

the Raspberry Pi4  Model B a warning sound will be sounded to the person 

who is not wearing the face mask, and vice versa, the door will be opened 

when the person is wearing a face mask. 

 

  


