
          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                            Volume: 08 Issue: 04 | April - 2024                                SJIF Rating: 8.448                            ISSN: 2582-3930           

 
 

© 2024, IJSREM      | www.ijsrem.com                           DOI: 10.55041/IJSREM30324                                  |        Page 1  

Real Time Face Mask Detection with TensorFlow and Python 
 

Prof. P.G.Patil1  Madhav R.kumar2 Kailas S.Shirole3  Dheeraj G.londhe4
 

1. Prof. P.G.Patil Electronics and Telecommunication Engineering SAE 

2. Madhav R.kumar Electronics and Telecommunication Engineering SAE 

3. Kailas S.Shirole Electronics and Telecommunication Engineering SAE 

4. Dheeraj G.londhe  Electronics and Telecommunication Engineering SAE 

 

--------------------------------------------------------------------***---------------------------------------------------------------------
 

ABSTRACT : 

 
The COVID-19 pandemic has driven the development of real-

time face mask detection systems. This project details a system 

built with TensorFlow and Python for this purpose. It involves 

three steps: data collection, model training, and real-time 

detection. First, a dataset of labeled images (masked/unmasked 

faces) is prepared. Then, a Convolutional Neural Network 

(CNN) is trained using TensorFlow and Keras to classify faces. 

Transfer learning can be used for improved performance. 

Finally, the trained model is integrated with OpenCV for real-

time video processing. Faces are identified in each frame, and 

the model predicts if a mask is worn. This information can be 

used for alerts or notifications, promoting mask compliance in 

public spaces like airports, schools, and public transport. This 

versatile system offers applications in public health and 

security, leveraging TensorFlow's deep learning and Python's 

real-time processing capabilities for disease control and public 

safety. 
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1. INTRODUCTION 

 

The COVID-19 pandemic has reshaped our world, altering 

the way we live, work, and interact with one another. One 

of the most visible changes brought about by the pandemic 

is the widespread use of face masks as a crucial tool in 

reducing the transmission of the virus. As we adapt to this 

new reality, technology has played an essential role in 

ensuring that individuals comply with mask-wearing 

guidelines in various public spaces. Real-time face mask 

detection systems have emerged as a valuable 

technological solution to monitor and enforce mask usage 

in real-world scenarios. Leveraging the power of deep 

learning and computer vision, these systems can identify 

individuals who are not wearing masks and trigger timely 

alerts or notifications. This innovation is not only relevant 

during the COVID-19 pandemic but also in various 

contexts where face mask compliance is crucial for public 

safety and security. This project delves into the 

development of a Real-Time Face Mask Detection system 

using TensorFlow and Python. We will explore the entire 

process, from collecting and preparing a labeled dataset to 

training a Convolutional Neural Network (CNN) model 

capable of recognizing faces with and without masks. Once 

the model is trained, we will integrate it into a real-time 

detection pipeline, enabling it to analyze live video streams 

and identify individuals who are not wearing masks. The 

significance of such a system extends beyond the current 

pandemic. It can be applied to monitor mask compliance in 

airports, schools, hospitals, public transportation, and other 

hightraffic areas where mask-wearing is vital for public 

health and safety. By automating this process, we empower 

authorities and organizations to implement effective 

measures for mitigating the spread of contagious diseases. 

 

 

 

2. MOTIVATION 

 

1. Public Health during Pandemics: • The COVID-19 

pandemic has demonstrated the critical role that face masks 

play in preventing the spread of contagious diseases. 

Ensuring mask compliance in public spaces is crucial to 

containing outbreaks.2. Enhanced Safety in High-Traffic 

Areas: • Public places such as airports, schools, hospitals, 

and public transportation hubs are potential hotspots for 

disease transmission. Real-time mask detection enhances 

safety in these high-traffic areas. 3. Reducing Human 

Intervention: • Automating the process of mask detection 

reduces the need for constant human monitoring and 

intervention, making it more efficient and cost-effective.5. 

Timely Alerts and Notifications: • Real-time detection 

systems can trigger immediate alerts or notifications when 

individuals are not wearing masks, allowing authorities or 

security personnel to respond promptly.Enforcing Mask 

Mandates: • Mask mandates and guidelines may be enforced 

more effectively with automated systems, ensuring that 
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individuals comply with local regulations.This data can 

inform public health strategies and resource allocation for 

mask enforcement efforts. Limiting the Spread of Variants: 

• Detecting individuals not wearing masks can help limit 

the spread of new COVID-19 variants and other airborne 

illnesses. 

3. LITERATURE SURVEY 

COVID-19: Face Mask Detector with OpenCV, 

Keras/TensorFlow, and Deep Learning [PDF by Adrian 

Rosebrock, PyImageSearch]This survey explores the two-

phase process of building a face mask detector. It covers 

data preparation, model building using Keras/TensorFlow, 

and real-time video stream detection with OpenCV. 

 Real-Time Face Mask Detection with TensorFlow and 

Python | Custom Object Detection w/ MobileNet 

SSD [YouTube video by Adrian Rosebrock]This video 

tutorial offers a practical approach using TensorFlow's 

Object Detection API with MobileNet SSD for real-time 

face mask detection. It covers image labeling, training 

setup, and integrating the model with OpenCV for live 

video processing 

FaceMask Detection using TensorFlow in 

Python [GeeksforGeeks].This survey provides a step-by-

step explanation of building a face mask detector. It details 

data preparation, augmentation, model architecture, pre-

training with CNNs, training the model, and real-time 

detection with OpenCV. 

Real-time Face Mask Detection and Recognition Using 

Deep Learning [2020, Sensors Journal by Muhammad 

Sajid et al.]This research paper delves into a deep learning-

based system for real-time face mask detection and 

recognition. It explores various CNN architectures like 

VGG16 and ResNet50, comparing their performance for 

mask detection. 

A Survey of Deep Learning Techniques for Face Mask 

Detection in the Context of COVID-19 [2021, IEEE 

Access by Neda Roozbahani et al.].This survey offers a 

broader perspective on deep learning techniques used for 

face mask detection in the COVID-19 context. It analyzes 

various CNN architectures, including pre-trained models 

like MobileNet and InceptionV3, for their effectiveness in 

mask detection tasks. 

COVID-19: Face Mask Detector with OpenCV, 

Keras/TensorFlow, and Deep Learning [PDF by Adrian 

Rosebrock, PyImageSearch]: This resource provides a 

two-phase approach to building a face mask detector. It 

covers data preparation, model building using 

Keras/TensorFlow, and real-time video stream detection 

with OpenCV. This practical guide offers a step-by-step 

approach suitable for beginners. 

Real-Time Face Mask Detection with TensorFlow and 

Python | Custom Object Detection w/ MobileNet SSD 

[YouTube video by Adrian Rosebrock]: This video 

tutorial offers a practical approach using TensorFlow's 

Object Detection API with MobileNet SSD for real-time 

face mask detection. 

4. SYSTEM DESIGN AND FLOW DIAGRAM 

 

 

 

 

5.DATA FLOW DIAGRAM 
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6.PROPOSED SYSTEM 

 

The proposed work aims to develop a Real-Time Face 

Mask Detection system using TensorFlow and Python. To 

achieve this, the following objectives have been identified: 

1. Model Development: Design and develop a deep 

learning model using TensorFlow and Keras for the 

classification of faces into two categories: "with mask" and 

"without mask."  

 

2. Data Collection and Preparation: Gather and curate a 

diverse and representative dataset of labeled images 

containing individuals wearing different types of masks 

and in various environmental conditions.  

 

3.Data Augmentation: Implement data augmentation 

techniques to expand the dataset, enhance model 

generalization, and improve the model's ability to handle 

real-world variations.  

 

4.Model Training and Optimization: Train the deep 

learning model on the prepared dataset, experimenting with 

different architectures, hyperparameters, and transfer 

learning techniques to optimize accuracy and efficiency.  

 

5.Real-Time Integration with OpenCV: Integrate the 

trained model with the OpenCV library to enable real-time 

video capture, face detection, and mask detection within 

live video feeds or camera streams.  

 

6.Alerting Mechanism: Develop a mechanism to trigger 

alerts or notifications in real-time when individuals are 

detected without masks, ensuring timely and effective 

responses.  

 

 

7.Privacy and Ethical Considerations: Implement privacy 

protection features such as face blurring and develop the 

system with ethical principles to respect individuals' 

privacy and consent.  

 

8.Deployment and Scalability: Create a user-friendly 

interface for easy deployment on various platforms and 

devices, including edge devices. Ensure scalability for 

deployment in diverse settings.  

 

 

9. Testing and Validation: Conduct comprehensive testing 

and validation to assess the system's accuracy, robustness, 

and real-world performance. Validate its effectiveness. 

 

10. Potential Applications and Future Enhancements: We 

will explore potential applications of the system beyond the 

immediate need for mask detection during the pandemic. 

This could involve integrating it with access control 

systems for restricted areas, enhancing smart surveillance 

systems, or even aiding in occupancy m 

7.CONCLUSION AND FUTURE SCOPE 

 
Our face mask detection model effectively identifies 

individuals wearing masks. While it offers a valuable 

solution for real-time applications, future improvements can 

address limitations and unlock its full potential.  

 

One avenue for improvement lies in incorporating advanced 

deep learning techniques. This could enhance detection 

accuracy and robustness in challenging scenarios. 

Additionally, integrating the system with Internet of Things 

(IoT) applications opens exciting possibilities. Imagine a 

system that combines mask detection with contactless 

temperature checks, granting access only when both criteria 

are met. This aligns perfectly with the need for stricter safety 

protocols in the fight against COVID-19. 

Furthermore, the potential extends beyond public health. 

Retail stores could leverage this technology for real-time 

customer counting, enhancing operational efficiency. 

Similarly, audience measurement for digital displays 

becomes feasible, providing valuable data for marketing 

campaigns. 

We plan to improve our face mask detection tool and release 

it as an open-source project. This would allow wider 

adoption and customization, fostering innovation in various 

domains. The system's adaptability to existing cameras 

(USB, IP, CCTV) ensures seamless integration into existing 

infrastructure, minimizing deployment costs. 

By addressing limitations and exploring integration with 

IoT, this face mask detection system has the potential to 

become a cornerstone for enhanced public safety, 

streamlined operations, and data-driven marketing 

strategies. 

The benefits extend beyond public health. Retail stores 

could leverage this technology for real-time customer 

counting, optimizing staffing and resource allocation. 

Similarly, integrating the system with digital signage could 

allow businesses to measure audience impressions on 

promotional screens, providing valuable data for marketing 

campaigns. 

By releasing our improved Face Mask Detection tool as an 

open-source project, we aim to foster wider adoption and 

customization. This would allow developers to tailor the 

system to specific needs and integrate it seamlessly with 

existing infrastructure. The system's adaptability to various 

camera types (USB, IP, CCTV) minimizes deployment costs 

and facilitates integration into existing security setups. The 

system can be integrated with access control system. 
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