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Abstract- Mining continues to be a dangerous activity, whether large-scale industrial mining or small-scale artisanal mining. 

Not only exposure to dust and toxins, there are accidents along with stress from the working environment or managerial 

pressures, give rise to a range of diseases that affect miners. I look at mining and health from various personal perspectives 

and the risk of transmission is high. One of the best ways is to stay safe from getting infected is by wearing a face mask. In 

this project, we propose a method to detect human face masks by continuously monitoring the mining environment 

using TensorFlow and OpenCV. A bounding box drawn on a person’s face stored in a database, you can take precautions by 

determining the name of a person who is not wearing a mask and sending an email warning that person is not wearing a 

mask.Also this proposed system can also be used in Sand blasting and public areas where there is strict demand of face mask 

in situations like covid-19. 
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I. INTRODUCTION 
 

There must be something within the air. It goes without 

saying that we'd like air to measure and breathe. The air 

we breathe on surfaces may be a mixture of several 

gases, including oxygen, nitrogen, argon, greenhouse 

emission, and other gases in trace amounts. We breathe 

most easily when there's 21% oxygen within the air. 

When other gases contaminate the air, oxygen levels 

drop and problems begin. My air is often contaminated 
with other gases like CO, sulfide, methane, and excess 

dioxide. because of being in an exceedingly confined 

space these gases don't seem to be always able to 

disperse and might therefore build up within the mine, 

and thanks to their combustible, explosive, or toxic 

qualities this is often a significant issue. These other 

gases are often mentioned as mine damps.  

 

This name comes from the German word Dampf meaning 

“vapor”. instead of one particular gas, they're toxic or 

explosive of various gases that have varying effects on 

human health and safety. These damps are produced or 
released during mining operations including drilling and 

blasting, by mining machineries like diesel and gasoline 

motors, and by other means like the decay of timbers, 

Effects of chemical processes like mine fires, and 

oxidation. the foremost effective thanks to prevent the 

formation of those gases in mines are to implement high-

quality mine ventilation systems and use early detection 

devices. Hazardous mine atmospheres are toxic or 

explosive and there are several kinds of moisture that 

make these atmospheres. 

Coal consists mainly of carbon and hydrocarbons and 

releases high energy densities when burned. During the 

primary historic period, coal-burning became a 

movement. From an economic point of view, this energy 
source was revolutionary. But from an environmental 

point of view, pollution may be a threat. Power plants 

expose surrounding communities to pollutants that will 

negatively affect health. Burning coal isn't the sole 

unhealthiness. Significant amounts of coal dust are 

released during mining, transportation, processing, 

reaching workers and nearby areas, leading to a bio-

transplantation effect. 

 

Ninety-seven percent of cities with a population beyond 

100,000 inhabitants in low and middle-income countries 
don't meet WHO air quality guidelines (WHO, 2018). This 

can be a fancy problem and although coal combustion is 

one of the contaminants, it's important to notice that the 

transportation of coal, point source home heating and 

cooking sources, and vehicle fuel burning, also aggravate 

environmental contamination. Good quality air is 

significant for the proper functioning of an organism.  

 

Chronic exposure to pollutants within the air is related to 

several diseases that may cause death. Attempts to scale 

back coal as an energy source are necessary to stop severe 

global climate change and to enhance public health. 
 

From another point of view, coal is an increasing source of 

a very important factor. Coal contains lanthanide elements 

and carbon nanoparticles, which might be useful for 

advanced technologies (nano and microtechnology). 
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Therefore, it's necessary to use a coal mining method that 

doesn't harm the environment. 
 

Comparing the varied varieties of commercial power 

generation, the health burden is higher at coal, lignite and 

petroleum-fired power plants, which pollute the foremost 

outdoor air .The health burden is higher at coal, lignite and 

petroleum-fired power plants, which pollute the outdoor 

air the foremost. 

 

Coal is widely used for energy production in many 

countries. Coal, the world's second most vital energy 

source, provides 40% of the world's primary energy 

consumption. Many developing countries use coal as an 
energy source. In Paris in December 2015, all countries 

agreed to speculate and strengthen the fight against 

heating for a sustainable, low-carbon future. The Paris 

Agreement aims to scale back gas production (Paris 

Agreement, 2015). Most developing countries are less 

likely to realize their goals because they're more fascinated 

by the current than within the future. 

 

Burning coal releases a mix of gaseous components and a 

posh mixture of particles of assorted sizes and shapes. 

Chemical, physical and biological properties of a reaction. 
 

The complex mixture of fine particles found in coal 

combustion products is dominated by material (PM). The 

PM is classed consistent with particle size (aerodynamic 

equivalent diameter), for instance, PM10 and PM2.5. 

PM2.5 can infiltrate in numerous system regions, 

triggering respiratory diseases. The smaller the PM (nm) 

size, the deeper it can penetrate the lungs and possibly 

even pass to the circulation, affecting other organs while 

the larger particles (PM10) are filtered by the nose or are 

going to be deposited within the more proximal 

conducting airways. The airborne PM generated by coal 
combustion suspended with the gases may travel 

kilometers away, crossing continents. 

 

1. Lungs: 

The lungs are the primary target of air pollutants. 

Inhalation of polluted air is that the ninth leading risk 

factor for cardiopulmonary mortality. Pollution is assessed 

as a gaggle 1 carcinogen in keeping with the International 

Agency for Research on Cancer (IARC). The gaseous 

components and stuff present within the air can cause lung 

disease, causing inflammation within the early stages. 
 

Chronic inhalation of coal dust affects the lungs directly. 

Studies carried out with coal miners show devastating data 

on lung health. Silicosis, mixed dust pneumoconiosis, 

chronic obstructive airway disease, including emphysema 

and chronic bronchitis, are a spectrum of diseases that, due 

to the high incidence of these diseases triggered by coal 

inhalation, are named coal mine-dust lung disease. People 

who are indirectly exposed to coal may be affected by the 

chronic obstructive pulmonary disease (COPD), asthma, 

lung cancer, and respiratory infection. These diseases may 

occur due to the inhalation of a diversity of environmental 
air pollutants. Children and the elderly are particularly 

susceptible. 

 

2. Immune System: 

Chronic coal inhalation alters the lung's interface 

between the immune cells and the airborne. According to 

epidemiological studies, chronic exposure in utero and/or 

infancy to the solid burning fuels causes immune 

modulation and predisposes infants to acute lower tract 

infections. 

 

After inhalation, the contaminants reach the lungs, where 
they begin to interrupt the epithelium’s cellular structure. 

First, the pulmonary microbiota alteration occurs; the 

mucus produced by it's drastically decreased, and 

contamination reaches epithelial cells. The epithelial cells 

that suffer oxidative stress generated by the heterogeneity 

of PM release signaling molecules like cytokines and 

chemokines addressing immune cells. The pro-

inflammatory signaling between epithelial cells occurs via 

activating and inhibitory ligand-receptor interactions, 

which trigger free radicals and induce damage to alveoli 

and bronchioles. 
 

3. Heart: 

Epidemiological studies, conducted in urban centers and 

rural areas, have provided evidence that environmental 

pollution is strongly associated with increased risks of 

coronary artery disease, heart condition, stroke, and 

cardiovascular morbidity and mortality.  

 

Chronic exposition to PM2.5 is said to ischemic heart 

disease/stroke and mortality. Other cardiovascular diseases 

have an association with air and water contaminated with 

toxicants found in coal and coal processing. 
 

Exposure to specific air pollutants is expounded to 

changes within the center. it is a severe problem in 

cardiovascular diseases; an increase in cardiac 

hypertrophy demands an increase in heart contraction 

number per minute for nutrients and oxygen to realize 

peripheral regions. This cardiac overload culminates in 

numerous cardiovascular diseases. Exposure to gas, PM10, 

and mainly PM2.5 particles is linked to an increase within 

the dimensions of the left and ventricle, leading to 

increased blood pressures. 
 

Face masks are an honest because of control the spread of 

the disease. Wearing a mask has been found to be 96% 

effective in preventing the spread of the disease. However, 

it'll be difficult to tell if everyone seems to be wearing a 

mask, because it's forgotten. Computer vision is extremely 

useful in such cases. 

 

There is no efficient mask detection application to figure 

out if someone is wearing a mask. This has increased the 
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demand for efficient mask detection systems for mining, 

sandblasting, major manufacturers, and other companies to 
form sure safety. This project uses machine learning 

classification using OpenCV and TensorFlow to detect 

external part masks. 

 

4. Machine Learning Classifiers:  
These are used to predict the target/class/categories/labels 

of given information. Classification belongs to the 

category of supervised learning within which the targets 

are equipped input data. They’re employed in many 

applications like spam detection, diagnosis, target 

marketing, etc. They use a mapping function (f) from 

input variables to discrete output variables. 

 

5. Opencv:  

OpenCV is an open-source library primarily used for 

computer vision applications. It includes many functions 

and algorithms for motion tracking, face recognition, 

object detection, segmentation and recognition, and many 

of other applications. This library allows you to manage 

real-time image and video streams for various needs. 

 

6. Tensorflow:  

An open-source machine learning platform for building 
and training neural networks. there is a group of tools, 

libraries, and community resources to help you easily 

build and deploy Machine Learning applications. 

Developed and maintained by Google, it absolutely was 

released in 2015. 

 

7. Mobilenetv2: 

MobileNetV2 could also be a deep learning model 

supported Convolutional Neural Network, which uses the 

following layers and functions. 

 

II. RELATED WORK 
 

In [1] the authors used Principal Component Analysis 

(PCA) method to identify faces as masks, which are very 

important in the field of security. This is one of the 

few jobs dedicated to detecting the face of a masked 

person. They found that wearing a face mask reduced the 
accuracy of detecting a person's face by 70%. The model-

based classification of deformable parts uses DPM to 

model the structure and orientation of several different 

surfaces. In 2006, Ramanan proposed a random forest tree 

model for face mask detection that accurately infers facial 

structure and facial poses.  

 

One of the renowned researchers Zhang, Zhang, Li, and 

Qiao (2016) has developed a DPM-based face mask 

detector that uses approximately 30,000 faces in the 

masked and non-masked categories. His work achieved an 

extraordinary accuracy of 97.14%. In [3] the authors 
developed a method forpeople to determine how to wear a 

mask. They were able to classifypeople into three 

categories of face mask-wearing conditions: wearing the 

correct mask, wearing the wrong face mask, and not 

wearing a face mask. This method achieved more than 
98% accuracy. 

 

In [4] the researchers have proposed a Generalized 

Intersection over Union (GIoU) method to identifyfaces 

based on Mask RCNN. They proposed this method to 

reduce background noise through accurate face detection 

instead of a bounding box that adds noise to facial features 

and reduces detection accuracy. 

 

III. METHODOLOGY 
 

1. Dataset Collection: 

Data sets were collected from the Kaggle repository and 

split into training and test data after analysis. 

 

2. Training a model to detect face masks:  

The basic OpenCV module was used to train a Keras 

model to import faces and then determine a face mask. 
 

3. Detecting the person not wearing a mask: 

The OpenCV model was trained to determine the names of 

people without masks in a database. 

 

4. Sending the e-mail: 

The system is designed to use smtplib to send emails to 

unmasked people. 

 

5. Classification of images using MobileNetV2: 

MobileNetV2 is a deep neural network deployed to solve 

classification problems. ImageNet pre-trained weights 
were downloaded from TensorFlow. The base layer is then 

frozen to prevent degradation of the features already 

studied. Then a new trainable layer is added and these 

layers are trained on the collected dataset to determine 

features, which can classifymasked faces from unmasked 

faces. Then the model is refined and the weights are 

stored. Using a pre-trained model helps avoid unnecessary 

computational costs and takes advantage of already biased 

weights without losing features already planned. This 

action plan is shown in fig 3.1 

 

 Fig 1. Flow Diagram of the MNV2 model. 
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Training the MNV2 model does not have enough data to 

train the proposed model, so a huge amount of data is 
required to perform the training effectively.  

 

A method of data expansion is used to solve this problem. 

This technique uses methods such as image rotation, 

zoom, pan, shear, and flip to create multiple versions of an 

image. In the proposed model, image augmentation uses 

a data augmentation process. The image datageneration 

function is created in for image expansion that returns a 

test and training batch of data. 

 

IV. WORKING 
 

This project detects human face masks using OpenCV, a 

face detector based on Caffe, Keras, TensorFlow and 

MobileNetV2. The dataset used contains 3835 images, of 

which 1916 images have people wearing masks and 

1919 have no masks. 

 
First create the base model. This is done with Keras and 

MobileNetV2. First, the base model is created, and then 

the head model is created on top of it. The head model 

consists of a network with 128 layers, an activation 

function "Relu" and 0.5 dropout, another network with 2 

layers and activation function "softmax". Using all three 

of these layers together gives us a model to train on. 

 

The generated model is trained by splitting the labeled 

dataset into two parts. One part contains 75% of the image 

and is used for teaching. The remainder contains the 

remaining 25% of the image and is used to check the 
accuracy of the model. Once the model is trained, it can be 

used to detect masks on people's faces. 

 

The trained model is loaded and an image containing a 

human face, with or without a mask, or a continuous video 

stream of humans is provided as input. If the image, or 

input is a video stream, the frame of the video is first sent 

to a standard facial recognition model to detect the human 

face.This is done by resizing the video frame or image and 

then detecting the blobs inside it. This detected blob is sent 

to the face recognition model and it outputs only the 
cropped face of a person without a background. This face 

is provided as an input to the previously trained model. 

This reports whether the mask is present. 

 

Another model is trained with a human face. The image 

used to train the model has the person's name and email 

address as tags for that image. This is done using 

OpenCV. When an input image is passed to the CV model, 

it detects a person's face and asks the user for the person's 

name and email address to store in the database.  

 

The output of the first model serves as the input to this 
model. This face is compared to the face in the database. 

And if his face matches, a bounding box with his name is 

drawn over his face, and emails and text messages are sent 

stating that he's not wearing a mask. Otherwise, only the 

word "Mask" will be displayed below the bounding box if 
the person is wearing a mask, and only the words "No 

mask" if the person is not wearing a mask. 

 

Fig 2. Flowchart of the Project. 

 

V. RESULTS 
 

 
Fig 3. When a person is not wearing a mask.  

 

A bounding box on a person's face indicates whether the 

person is wearing a mask or not. When a person's face 

is saved in the database, the name of the person who is 

not wearing a face mask is recognized. 
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Fig 4. When a person is wearing a mask. A bounding box 

drawn on the entire human face represents the person 

wearing the mask. 

 

 
Fig 5. If the database does not identify the details of the 

person who is not wearing a mask then it will try to match 

the faces in the database. A bounding box on a person's 
face indicates the whether, people are wearing masks. 

 

  
Fig 6. A bounding box on the face of personindicates 

whether personis wearing a mask or not. 

 

 When a person's face is saved in thedatabase, 

it recognizes the name of the person who is not 

wearing the face mask and sends an email warning that 

person is not wearing themask and necessary precautions 

are taken. 
 

 
Fig 7. A bounding box on the face of personindicates 

whether the person is wearing a mask or not.  
 

If thefaces of the persons are stored in the database, 

the names of thepeople who are not wearing face masks 

will be recognized and an SMS will be sent 

to them warning them that they are not wearing masks. 

Therefore necessary precautions are taken. 

 

VI. CONCLUSION 
 

In the proposed model, training and development of 

image datasets divided into masked and unmasked 

categories was successfully performed. The OpenCV Deep 

Neural network approach used in this model has yielded 

fruitful results. The classification ofimages was performed 

accurately using the Mobilenet V2 image classifier, which 

is one of the uniqueness of the proposed approach.  

 

This system can be used in public places such as railway 
stations and shopping malls. It will be very useful in 

companies with many workers and large factories. Because 

the system can easily retrieve and store data of the 

employees working in a company, find people who don't 

wear masks, and you can email that person, therefore 

precautions can be taken.  

 

Many of the existing studies have encountered problematic 

results, but somehave been able to achieve better accuracy 

on the dataset. Various mispredicted issues are removed 

from the model as the dataset used was collected from 

various other sources and the images used in the dataset 
were manually cleaned up to improve the accuracy of the 

results. Real-world applications are much more difficult as 

a future issue. 
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