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Abstract— Considering today’s lifestyle, people tend to neglect their health, specifically when it 
comes to their sleep. Sleep quality at night will affect our day-to-day activities. Physiological 
and non-physiological parameters tend to vary during sleep and can affect the quality of sleep, 
which in turn can build up stress. Insufficient sleep or bad sleep can build up stress in people. 
Advancement in technology especially in the IoMT sector has provided us with designed tools 
which can help us in calculating stress. The proposed system represents the relation between 
stress and sleep and gives an idea on how the former affects the latter. It takes in consideration 
the various parameters like bodily movements that indicate the level of stress. A user interface 
is inculcated for user accessibility. The accuracy level of the proposed system is as much as 
96%.  
 
Index Terms— Stress detection, Sleeping habits, Machine Learning algorithms, Sleep 
Monitoring. 

I. INTRODUCTION 

When subjected to ample amount of stress, can cause a lot of health damage in humans, and can lead to mental 
breakdowns, hindering their day-to-day activities. Hence, this system aims at simplifying firsthand health, 
specifically stress checkup for users, making accessibility even easier. The various considerations like stressors, 
pressure sensors have been incorporated into IoMT devices for the same. The main aim of it is to represent and 
calculate the level of stress and its variations. Since this is an electronic based data set collection, various aspects 
like data storage, retrieval, access are key factors to look upon. The system is user friendly as it safeguards user 
information or data maintaining confidentiality, integrity of the user's privacy, hence assessing the several risks. 
As a result, we suggest Pillow system, a device that monitors and controls a person's stress levels as they sleep. 
By safely monitoring data while sleeping and taking necessary actions the user may not only get ready for the 
next day, but also have a good night's sleep. The device helps in analyzing sleeping habits by continually 
monitoring sleep duration, snoring range are all observed in addition to physiological parameter changes. The 
data from the pillow system is kept in the cloud and analyzed at the edge. The pillow is a promising device 
eradicating the risks or threats and hence resulting in a very secured device. User interface allows the user to 
manage and navigate easily, ensuring accessibility. 
The project proposes a smart Pillow which is an IoMT based smart device to automatically start working when a 
person sleeps on it. With the help of IoT sensors which are placed inside the pillow, data is collected on the 
hours of sleeping, movements while sleeping, and sounds of snoring.  
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II. LITERATURE SURVEY 

 Table 1 gives the brief description of the related literature on various stress detection methodologies. 

TABLE I. STUDY OF STRESS DETECTION SCHEMES 

Reference No.  Observation 

[1]  A proposed system in which the stress is calculated or segregated in 5 levels, i.e  High, Medium-High, Medium, 
Medium-Low and Low. 

[2]  This approach is a hands-off approach in which stress is detected in a natural fashion with the help of factors 
like user's sleep routines and the surrounding environment  

[3] As the name suggests, this approach inculcates various resistors, transistors or capacitors and also grabs studies 
or applications from the field of physics to create a semi-conductor device for analysing the various parameters 
to detect stress.  

[4] Applying deep learning in association with Edge computing, this approach helps in detecting, classifying and 
quantifying objects.  

[5] This is a very reflexive approach as the user immediately receives feedback of their health track, making it user 
friendly, easily accessible, and even provides edge computing benefits. 

[6] This study, is totally based on the cardiovascular activities of a human, hence taking in consideration heart rates 
which helps in detecting stress and is one of the major parameters.  

[7]  The study primarily focuses on obese patients as well as those patients who portray an immense level of stress 
whose detection is of real concern. 

III. PROPOSED SYSTEM 

 
Figure 1. Smart Sleep System 

The Smart sleep system as shown in figure 1. is built in order to help people to have good sleep and to reduce 
their stress level. It is designed in a such a way that it is easy for the user to use it as well as it is easy to collect 
data and process it. Data collection is done mainly by two factors. First by proposed smart pillow and second by 
any smart watch of the user. This system is built and the transfer of data from the sensors to the user device is 
done by cloud storage. The output of this is given as input for the machine learning algorithm for stress 
prediction. 

IV. PHASES OF IMPLEMENTATION  

PHASE 1 
In the first phase we have collected the necessary data that is required for the prediction of the stress. This 
includes many attributes as follows: 
• Snoring rate (45-100) – Depending on the observed sound and calculated frequency noise can be classified as 
snoring and a range can be given. 
• Respiration rate (15- 30)-It is the observes rate of respiration of a person. 
• Body temperature (90-98)-It is the temperature range of the user. 
• Body movement (5-20)- It is the calculated from the sensors and a range is given. 
• Blood oxygen (85-95)- It is the blood oxygen level of the user collected from smart device. 
• Eye movement (80-100)-It is the eye movement during sleep of the user, collected from smart device. 
• Sleeping hours (0-15)-It is the observed hours of sleeping of the person, collected from the smart pillow. 
• Heart rate (60-80)- It is the Heart rate of the user during sleep collected from smart device. 
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In collection of all these data there is a proposed model of using Arduino based edge device in order to record 
the hours of sleeping, body movement and snoring. After collecting all these data from the sensors and edge 
devices a data set is prepared which is used as the input for machine learning algorithms. The process predicts 
the stress level.  
Some other attributes values like heart rate, respiration rate can be easily gained through smart watches which 
are available in the market vastly. And even this eye movement can be detected through image processing 
technology. 

PHASE 2 
In the second phase the collected data is used as the input for the machine learning algorithm to predict the level 
of stress of the user. Prediction of stress is done by implementing different types of machine learning algorithms. 

V. ALGORITHM USED 

A. KNN model  
KNN an algorithm which uses the Euclidean distance formula to find the points getting classified into same 
group. It can also be used in regression problems. Here a set of k number of neighbors are selected, and their 
Euclidean distance is calculated. Then later k number of neighbors with the nearest values are grouped together. 
A new data point is assigned to a category to which the number of neighbors is maximum. This method is used 
as it is easy to implement and out data contains several categories of input constraints. 

B. Random Forest  
Random forest is a supervised learning algorithm which is similar to decision trees. It is a collection of multiple 
random decision trees hence called as random forest. They are less sensitive to training dataset. Only few trees 
are considered for training the model. When a new data point is to be tested and results must be given, it is 
passed through each tree and results are noted down and majority class is given as the results.  

C. Support Vector Machine (SVM) 
It is a supervised algorithm which is the extended part of the linear regression where decision boundary is given 
to fit in the data.  It finds a hyperplane in N dimensional space where data points are classified distinctly. It is 
effective and uses support vectors for memory efficiency.  

D. Decision Tree Classification  
It is a Supervised learning technique that can be used whenever the dataset cannot be classified linearly. It is 
used for problems of both classification and regression. With the aid of binary called as decision tree this 
algorithm splits the dataset recursively until the leaf node i.e., the node with same class is obtained. Here in the 
tree all the internal nodes represent features of the dataset and branches represent decision rules and all the leaf 
nodes represents the class to which the dataset belong. In this problem level of stress is based on the extremity of 
the input constraint and decisions are taken based on the features of the tree. 

E. Linear regression  
It is an algorithm that shows relation between one or more variable which are classified based on the linear 
equation value. The relation between a dependent on an axis and the constraints in another axis can be found 
easily. It shows us how the value of a variable depends on the other. 

VI. RESULTS 

After successfully applying machine learning algorithm we can get the result i.e. the stress level of the user. Here 
is the accuracy obtained by using different methods of algorithm on the input data set. 

TABLE II: ACCURACY OF MACHINE LEARNING ALGORITHMS 

Sl. no Algorithm Accuracy 
1 K Nearest Neighbor’s     99.1 
2 Random Forest     97.5 
3 Support Vector Machine 96.3 

    4 Linear Regression 95 

Further prediction for obtaining the accurate stress level with respect to the various models is shown in Figure 1 
and Figure 2. 



 
142 

 

Figure 1: KNN Model Prediction 

 

Figure 2: Random Forest Model Prediction 

Figure 3: Graph showing the Validation vs Training Accuracy  
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The predicted outcome is almost the equal to the actual value which can be rounded off to the higher value. The 
accuracy which we are getting is almost equal to 100%. The data in the excel is given and the predicted output is 
obtained in the output shown in Figure 3 and Figure 4. 
The training loss vs validation loss that we have got it shows that it is a good fit as the training loss are almost 
the same as validation loss. 

Figure 4: Graph showing the Validation vs Training loss Accuracy 

Figure 4, here is a graph that gives how the validation accuracy and testing accuracy varies and both the curves 
are almost the same at all the points so we can conclude that it is giving a good fit for the data set. 

VII. CONCLUSION 

Everyone knows that it is very important for every human being to have enough sleep or rest in order work at 
their efficient level. Lack of sleep can cause an immense damage to a person’s physical as well as mental health. 
So, it is important for us to have a trace of our sleep cycle to have stress free life routine. 
Sleep quality can be considered as one of the main factors to determine human health and well-being. This 
project helps the user in knowing the importance of quality sleep and how it can effect on the stress level of the 
person. Overcoming the problem of stress by monitoring his sleeping habits at the right time before it gets out of 
our hands. Taking precautionary measures to avoid major illness caused due to stress. In this way this project 
while taking the advantage of modern technology and tools like IoT and IoMT can help us to tackle this modern 
day’s problem giving us the stress management strategy with good visual design. 
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