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Abstract. Coma is the state of anesthetized or unconscious state where the patient 
doesn’t respond to the actions or any activities. Since the patients are in 
unconscious state the patients at tender or the doctors don’t have time to observe 
the patient activities continuously. In order to overcome this problem an IoT based 
system is designed to monitor the body movements and the actions of the coma 
patient using various sensors. The equipment has been planned that utilizes 
Arduino controller board. In addition with the Arduino board various sensors have 
been associated through the controller board interface. The sensors values will be 
transferred to the cloud server. The movement of eye ball retina and motion of the 
body detected by the wearable motion sensors state are monitored. By using the 
sensors it is helpful for the doctor and the specialist about the well-being condition 
of the patients and continuously monitoring their physical condition. The 
challenging task is focused on the limitation of the existing techniques are 
discussed. 
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1. Introduction 

Coma is a state of oblivion in which a human being cannot be awaken; fail to take 

action on average to agonizing stimuli, light, or sound; lacks abnormal wake sleep 

cycle, and does not begin voluntary actions. Coma might occur for several reasons, 

such as intoxication, a disease or infection that affects the central nervous system 

(CNS), a serious injury, and hypoxia, or oxygen deficiency. Doctors will monitor the 

activity of the patient continuously in order to find the improvement in patient health. 

Also they will monitor the coma person's body movements and position, response to 

painful health status or stimuli, and pupil size. Doctors will monitor and observe the 

nasal breathing pattern that helps in diagnosing the cause and reason of the coma.  
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In order to determine the coma affected person's stage of consciousness. Doctors will 

regularly monitor the signs of arousal, such as voice, vocal noises, eyes pupil motion or 

movement. And also will test and test the reflexive eye actions. All these tests may help 

in finding out the cause of the coma and the spot or the region of brain failure or 

damage. The system has been designed such that the patient under the treatment is 

completely under surveillance so that all the information of the patient is directly stored 

in the server. For monitoring the patient physically it is usually happening in hospitals 

where two or three hospital staff needed to monitor the patient 24*7 for surveillance if 

there is movement or not, but this is not well-organized method to get maximum 

efficiency. So this project helps to monitor the patient physically for every moment. 

The system is developed based on motion Flex sensor, Eyeball pupil sensor, MEMS or 

accelerometer body sensor, Heartbeat rate sensor, Temperature sensor and the Pressure 

sensor which is used to develop and design a system that will monitors the body 

movement of the person at coma stage and alerts automatically if any abnormal activity 

occurs by sending a message to the respective person using IOT. 

2. Related works 

K.Vishwanatha [1] has proposed a model that is reliable, precise and smart with robust 

algorithm that helps in monitoring the motion detection of the patient. This system uses 

algorithm called as background subtraction. A portable system that consist of a test kit 

which associates in detection of eye blink for comatose patient was developed by 

[2]V.Subharamya This system provides the physical health monitoring phase. 

ShwetaS.kshirsagar[3]enabled a model that provides the interaction sensors and the 

cloud server. It provides an communication module to the patient who is in coma and 

the relative of the patient about the health status of the patient. A model has been 

developed in order to detect the changes of the patient who is in the comatose 

state.Yuvaraju.M and priyanka.R [4] has suggested the model based on the flex 

sensors. A study has conducted in the year of 2013 by GuhaBalakrishnan[5].this  

system extracts the heart beat rate and analyze the rate by Newtonian method. Also this 

captures the data clinically and sends the data to the cloud system. A study conducted  

in the year of 2020 based on the development of Multi-parameter system for detecting 

patient health monitoring system by Athira.A et al [6]. Zakir Husain et al [7] has 

designed a system that helps in continuous monitoring of the health status of the 

comatose patient based on the internet of things .the abnormal movement captured in 

acutely ill patient with the major brain injuries. Muhammad Naufal Bin Mansur et al 

[8] has proposed a system using K-NN and LDA algorithm for expression analysis 

under different lighting for coma patients. Naveen Kansal, Hardeep Singh 

Dhillon[9]developed a system that provides the interface between the sensor hub and  

the cloud server all the data of the patient are controlled and preserved for the 

emergency situations.V. Ferrari[10]enabled a system that helps in acting as a tool for 

monitoring the coma patient viral parameters such as heart rate, pulse rate and all the 

day will be stored in the cloud server. If the system reaches the threshold value then the 

system will alert through the message or email [11-18]. 
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3. Methodology 

 

Figure 1. Proposed System Framework 

 

Figure 1.represents the overall proposed system framework. The health monitoring 

system proposed consists of several and variety of sensors that are alienated into two 

categories. The first category is mainly used in order to monitor the vital signs of the 

coma patient and second component is mainly used in order to detect the changes 

physically that occurs in the coma patient. In this system, temperature, heart rate, 

movement of the patient, blood pressure are the major vital information that has been 

monitored, preserved and recorded in order to be aware of status of a health of coma 

patient. The FLEX sensor and PIR sensor are mainly used for in order to detect the 

changes bodily like movement of the body that occurs in a coma patient body. All these 

signals helps in providing the information that are recorded and monitored 

continuously in order to understand the functioning of the body. ECG Sensor is mainly 

used to monitor the of heart beat. If the signals are sensed which are outside the 

threshold value or the normal values ranges naturally that implies the need for 

emergency care or possible evacuation to provide a higher level of treatment  during 

which the system alerts the care taker and also the doctor. 

4. Data flowdiagram 

 

4.1  Level 0 

 
Figure 2. Level – 0 DFD 

 

The figure 2  shows the DFD diagram for level 0.This DFD level 0 diagrams represents 

the complete process of the system. This diagram represents collection of data from the 
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sensor to the IOT board .these data are processed in the microcontroller and then if any 

abnormal range occurs then it will immediately send the message to the respective 

patient relative. 

 

 

4.2  Level 1 

 

 
Figure 3. Level – 1 DFD 

 

The figure 3 represents the Level – 1 DFD which extends the process of movement 

detection. The sensor data is given as an input to the system where is it processed and 

then monitors the changes in the movement of the body. If any  changes occur in the 

body then the data is updated in the database and also the alarm is received to the care 

taker. 

5. Conclusion and futurework 

The endeavor of our planned system is to build easily easy to get to design  that the 

patient’s information is stored and easily monitored by the doctors and staff. This 

planned model helps in several ways that can be easily retrieve the data of the patient 

that has been stored in the server. So this system provides the maximum efficiency and 

high throughput. All the critical information of the patient is conveyed quickly to the 

doctor is achieved. The designed model leads to the better and effective health care 

service to comatose and the collected data is networked worldwide with the help of 

internet and communication which provide a quickresponse. 
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