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ABSTRACT 

A Remote Epileptic Patient Monitoring (REPM) system is presented to sense epileptic 

seizure of a patient and to protect the patient’ fall down. With the aid of telecommunication 

techniques, the system is capable enough to provide health care in remote places. 

Physiological sensors and Zigbee transceiver are the heart of the system to recognize 

patient’s epileptic seizure. The epileptic seizure patients are supported by the system even 

in acute cases. The brilliant epilepsy recognition can be achieved by selected parameters of 

the patient. Generally according to neuro science epilepsy is of three categories (Motor, 

Sensory and Psychogenic seizures) Motor seizures can only get predicted as it is convulsive. 

Whereas Sensory and Psychogenic seizures cannot be observed even in seizure duration 

also. A sensory seizure is a type of simple partial seizure. The Sensory and Psychogenic 

seizures are assaults that may look like epileptic seizures, yet are not caused by unusual 

cerebrum electrical releases. They are an indication of mental misery. So I proposed a 

system to accurately recognize Motor seizures with the aid of wireless technology. Utilizing 

that pack we can anticipate the patient who may fall in danger. The REPM will be 

reasonable, distinguishes the variations and additionally alerts by a SMS to the respective 

individual for the patient's life saving purpose. To realize all the above strategy I have used 

Temperature sensor, Heart beat sensor, Blood pressure, MEMS and Zigbee module utilizing 

Arduino.  
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1. INTRODUCTION

Biomedical sensors benefit from the increase in growth of 

wireless technology for measuring different parameters which 

effects seizure. The utilization of wireless technology in 

medicinal services frameworks gives extraordinary portability 

and provides comfort level of patients [1-4]. A patient’s body 

temperature, heart rate , blood pressure  and MEMS data are 

send to receiver system wirelessly using zigbee .  

The epilepsy is a neurological disorder. Due to small 

electric power generated in brain. A shock is observed which 

makes the patient unconscious and fall down. There is a strong 

requirement of long term and continuous monitoring of a 

patient even at remote places [5]. With the aid of wireless 

technology and electronic sensors I proposed a Remote 

Epileptic Patient Monitoring system (REPM). Arduino allows 

upto 5 different sensors and in my system I used only 4 

combinations of sensors connected to the Arduino. The micro 

controller is programmed to sense and collect the data. The 

patient epileptic behavior is recognized with disturbance in 

heart beat, blood pressure and temperature of the patient’ body. 

The REPM algorithm is designed in such a way that to 

combine all these interrelated parameters and alert the patient 

coordinator.  

In this present scenario, patient’sepilepsy condition may not 

get be treated with in hospital environment by a doctor all the 

time. So I proposed this work to make valuable for everybody 

in this general public. Again a doctor far away from the patient 

need to know the patient situation and to detect seizure 

occurrence. The heart rate, body temperature, blood pressure 

and convulsions of the patient can be measured using an 

Embedded system. 2.BASICDESIGN 

Epilepsy is a standout amongst the most widely recognized 

essential ailments of the sensory system. The epileptic patient 

can get be treated if he is in the hospital environment, but if he 

cannot get treatment in remote places. This paper describes the 

working of REPM system which consists of sensors and GPS 

module by which the patient can be treated where ever he is in 

(remote area). Epilepsy can be detected using different 

parameters. In this paper we proposed an algorithm to detect 

epilepsy which improves the accuracy and also address the 

false alarms. The algorithm uses four parameters of the patient. 

Those are patient body temparature, Blood pressure, Heart rate 

and convulsions.  

Figure 1. Block diagram of transmitter 
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Figure 2. Block diagram of receiver 

 

The zigbee transmitter sends the patient data to the zigbee 

receiver. The range of zigbee is upto 100 meters only. 

The receiver receives the data and process the data using ‘C’ 

language and recognizes the epilepsy occurrence and take the 

according steps to intimate the condition of the patient to the 

caretaker. 

 

2.1 Heart beat sensor 

 

The Heart beat sensor recognizes the capacity of heart in 

terms of number of beats using sensors. The epilepsy is 

recognized sometimes with the abnormalities in heart beat of 

the patient. The trigger in this initiates the REPM algorithm i.e, 

to check the remaining physiological parameters of the patient 

to identify the epilepsy occurrence in the patient. Epilepsy is a 

neurological disorder which makes the up and downs in the 

patient heart beats. 

 

2.2 Temperature SENSORLM35 

 

The temperature sensor captures the patient body 

temperature for each 1000ms and finds out the abnormality of 

the patient who is suffering from seizures. If the data is above 

1000C then the algorithm works in finding the possibility of 

abnormality in heart beat, blood pressure and MEMS. LM35 

series are high precision integrated circuit temperature sensors.  

 

2.3 Blood pressure 

 

In general, the epileptic patient heart beat, blood pressure 

normal ranges will set to a little high. The patient emotional 

condition makes the increase in blood pressure a lot which 

effects the heart rate also. According to Neuro Science, 

whenever there is an abnormality in these parameters can 

cause a seizure to a patient. So, in REPM the algorithm is 

designed which considers the pre seizure blood pressure 

reading to make the patient alert. 

 

2.4 MEMS 

 

MEMS sensor that contains accelerometer and gyroscope. 

The Accelerometer data is available and it is obtained through 

Arduino Uno and can be viewed by serial port. Using MEMS 

the patient fall down can be easily recognized and after 

identification of abnormality in temperature, blood pressure 

and heart beat of the patient the REPM sends the message 

using Zigbee module. 

 

2.5 Sorce & destination (microcontroller atmega16a) 

 

Atmega16 micro controller is a standard microcontroller of 

Atmel‟s Mega AVR family. It consumes very less power with 

high performance. Atmega16 is based on enhanced RISC. The 

patient details at source node can be send to destination node 

using transceiver and Receiver. All the times it needs to work 

by sending and receiving data. So, Atmega16 is suitable for 

REPM to reach its objective. 

 

 
 

Figure 3. At mega 16 microcontrollers 

 

2.6 ZIGBEE module 

 

Zigbee module helps to send and receive the data in REPM. 

The patient may not all the times in town. If the patient is in 

driving he may got seizure and needs to get help. Using GPS 

the longitude and latitude can be found and patient status can 

be reported to the corresponding person.  

 

 
 

Figure 5. Zigbee module mounting to an RS232 interface 

board 

 

The above figure pictorially represents the way of Zigbee 

module mountig to an RS232 interface board. Using Zigbee 

the patient abnormality can be detected. 

 

2.7 Arduino 

 

The Arduino UNO is ATmega328 based microcontroller 

board. It is one of the most popular prototyping boards. The 

board comes with built-in arduino boot loader. It has 14 GPIO 

pins, 6 PWM pins, 6 Analog inputs and on board UART, SPI 

and TWI interfaces, an on-board resonator, a reset button, and 

holes for mounting pin headers. While programming the board, 

it can be connected to the PC using USB port and the board 

can runs on USB power. The Arduino UNO has 32 Kb Flash 

memory, 1 Kb EEPROM and 2 Kb SRAM. 

 

 

3. EXPERIMENTAL SET UP 

 

The Remote Epileptic Patient Monitoring (REPM) is 

designed as mentioned above using Arduino and  
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Zigbee with Heart beat sensor, Temparature sensor, Blood 

Pressure and MEMS to monitor the physiological conditions 

of the patient. The according experimental set up is as follows. 

 

 
 

Figure 6. Experimental set up for REMP using Arduino 

and Zigbee 

 

 

4. RESULTS AND DISCUSSIONS 

 

The sensors connected to the person through Arduino to the 

patient collects the physiological data such as body 

temperature, blood pressure, heart rate and convulsions of the 

patient. The REPM detects the location of the patient using 

GPS. The patient physiological data observed abnormal then 

immediately it collects the location of the patient finding 

longitude and latitude. The REPM system is designed in such 

a way that  

• The combination of the parameters mentioned above 

will accurately detects the seizure occurrence as it was not 

in any existing method. 

• The patient can be observed remotely without any 

delay.  

• Enhances human services administrations in risk. 

Saves lives and enhances nature of living utilizing remote 

innovation . 

 

Arduino pins output is constantly Digital, anyway there are 

two distinct types of Digital Output; standard Digital Output 

and Pulse Width Modulation Output (PWM). Output is just 

with Digital pins # 0 - # 13. To send a Digital Output flag 

utilize the command:  

 

digitalWrite(pinNumber, value); 

 

where pinNumber represents the number of Digital pin 

number that is generating the signal and value possess the 

signal information. When generating a Digital signal the value 

can be either HIGH or LOW.   

 

analogWrite(pinNumber, value);  

 

where pinNumber represents the Digital Pin number with 

PWM capabilities and value is a number between 0 -255.

  

 
 

Figure 7. Setup analog out serial for sensors 

 

 
 

Figure 8. Analog out serial code 

 

 
 

Figure 9. Pateint’ Physiological conditions capturing through 

sensors and dispaying on remote PC’ Monitor 
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Figure 10. Pateints High Blood pressure is observed and 

finding the location of the patient through GPS 

 

In this proposed work, I have utilized four differing sensors 

to watch the patient's health. According to the patients 

necessity specialist will set the periodicity of the examination 

in the machine. As per that the patient can experience the 

registration and the consequence of his health condition will 

be sent to the specialist instantly through an instant message 

utilizing GSM. 

 

 

5. CONCLUSION 

 

The repm system provides support and continuous 

monitoring of an epileptic seizure patient. the sensors 

identifies the physiological conditions of the patient. The 

muscular movements are categorized into activity and rest 

state of the body and the seizures are detected by observing 

vibrations occurring in the extremities or sudden fall because 

of the effect of seizure. the results are promising and are better 

than existing method for identification epilepsy seizure. to stay 

away from sudden medical issues and get more tactice in 

determination of the physiological states, proficient and 

exhaustive information gathering, observing and control 

assume a vital part to enhance the health care system more 

dependable and powerful. 
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