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Abstract - For people who have been are suffering from
epileptic seizures, a real time system is developed which is
helpful in detecting such cases, is smart epilepsy detection
and alert system is an advanced technology by which we
have developed a electronic gadget. Using that kit we can
save the life of the person who is really effecting with the
condition. It will do the help in both the ways means not
only checks the condition but also sends an SMS to the
concerned doctor for the patient’s live saving sake. The
main aim of the project is to provide a electronic gadget
for the epilepsy patients to protect themselves from the
seizures and heart attacks. Not only will that it also
intimate the respective doctors about the patient’s
condition.
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I. INTRODUCTION

Our human brain consists of neuron which sends a
constant level of electronic signals. But In case of any
abnormality happens in the body the brain keeps on sending
more electrical signal which is medically termed as electrical
Storm. Using that seizure can be detected. And though many
researchers joined hands together to use this method to alert
the seizure that occurs within few moments for an epilepsy. A
slight variation in patient's electrical activity (disruption) is
more than enough to detect. Using multiple detection helps the
case to get more accurate result. Micro Electromechanical
Sensor (MEMS) which is one of the suitable sensors for
detecting muscular convolutions which is compact and easily
attachable. This accelerometer notes the seizure with accurate
values. It doesn't cause discomfort to the patient.

I1. PROPOSED SYSTEM

The electronic system presented here is a wearable device
which predicts the occurrence of epilepsy in a few minutes
advance. The device utilizes the signals from human body to
detect the occurrence of epilepsy. A Heart pulse sensor detects
the heart beat rate and along with a temperature sensor can
predict the occurrence of epilepsy few minutes earlier to the
happening of epilepsy. And when a epilepsy occurs the
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symptoms are gets detected by the MEMS accelerometer
sensor and an emergency alert SMS message is to the doctor
mobile through GSM modem. The patient information stored
in the EEPROM is automatically sent to the doctor to know
about the previous history and information about the patient.

111. BLOCK DIAGRAM & CIRCUIT DIAGRAM
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Figure 1: Block diagram
Block diagram description

To implement all the above process we have used the
following main modules, Arduino Uno board, MEMS
Accelerometer, Heart Pulse Sensor, Temperature Sensor and
GSM module to send an SMS alert to doctor during
emergency. LCD Arduino is used for real time data
monitoring and patient health status is displayed in LCD
which are heart pulse, temperature and body posture
movements.

Here for sensing the biometric signals three sensors are used:

1. LM35 Temperature Sensor
2. Heart Pulse Sensor (BPM)
3. ADXL335 MEMS Accelerometer
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LM35 sensor is used to detect body temperature. Heart
pulse sensor is based on reflective optical pulse oxymeter type
which can detect the beat per minute (BPM) to find the heart
rate. ADXL335 is a MEMS accelerometer which can sense
muscle contractions which can be used to identify the
occurrence of seizure symptoms.

Arduino UNO R3 boar is used for processing all sensor
biometric data and predicting the seizure. Arduino is
programmed using arduino IDE software. The output data is
displayed using a 16x 2 LCD. And SMS alert message to the
doctor is sent using a SIM900 GSM modem including the
details of the patient like name, patient ID number and
biometric data of body temperature, heart pulse rate in BPM
and number of the times the seizure is occurrence and
recorded previously. A buzzer is used to alert the nearby
neighbors of the patient when any symptom is detected. By
this patient can be given proper treatment in right time.

Circuit Diagram

Figure 2: Circuit diagram

Circuit Description

Any sudden variation in heart beat or body temperature
which is caused by the onset of epileptic seizures is detected
and confirmed with the MEMS accelerometer signal. When
the seizure is confirmed, message is transmitted to the doctor
through SMS using a GSM modem for initiating necessary
protective measures for the patient.

The device is designed as wireless, wearable and personal
equipment. The device can sense the emergency stage of a
patient in a few minutes advance and takes the necessary
safety measures automatically.

To practically implement the epilepsy prediction system,
the following aspects should be implemented.
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Sensing biometric signals: Three types of biological signals
are required fo processing. They are heart beat, body
temperature and muscular convulsions using MEMS
accelreometer. The heart beat can be measured using pulse
oxy meter and muscular movements can be measured using
ADXL335 MEMS accelerometer sensor.

Processing it and taking decisions: Processing of the
signals is done by software programmed into a Arduino board
in the ATMEGA328 microcontroller. The software is
designed in such a way that it detects the exact symptom of
epilepsy and sends alert in the LCD display and raise warning
alarm before occurrence of the seizure using the symptoms
and also sends SMS message the doctors to take necessary
actions for treating the patient.

IV. DESIGN IMPLEMENTATION

The processing unit utilizes the logic implemented in the
software for accurate detection of seizures. The software
checks the input signal from the pulse oxy meter from the
patient’s body continuously and measures the pulse width of
the signal. This width is converted into heartbeat rate by the
software. If there is any abnormalities in heart beat, it can be
detected as a change in the pulse width .As soon as the logic
detects a change it triggers the vibrator and the system waits
for the response.

If the patient is suffering due to occurrence of seizure,
then response signal from MEMS sensor which senses the
muscular convulsions is captured and analyzed. If there are
signals of muscular convulsions the arduino software
concludes that the patient has seizure and warning message is
transmitted using the GSM modem wireless transmitter. The
seizure detection algorithm from the MEMS signals is to
check only the sudden abnormality occurring in the human
body. This algorithm helps to avoid situations where heart
beat rises due to excessive physical work or due to tension etc.
The algorithm uses the averaging technique to determine
abnormalities accurately. P=(P+N)/2 where p=previous heart
beat rate N=next heart beat rate. For a person suffering from
epilepsy, in the pre ictal stage the heart beat varies abruptly
and hence the value of P also changes. This change in the
value of P is detected and the program is made to wait for the
signal from the second sensor which senses the muscular
convulsions. If muscular convulsions are detected from the
second sensor, it triggers the GSM transmitter on which
transmits a SMS message is sent to doctor mobile.

The software program in arduino performs the following
major functional modules:
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Heart beat rate (BPM) calculations

Body Temperature calculations

Seizure detection from MEMS accelerometer signal
Displaying diametric data in LCD display

GSM Modem SMS Communication

Overall supervision and sound alert using buzzer

ook wpdE

The system requires a heart beat sensor, muscular convulsion.

All the above said parts are integrated together to arduino
processor to form the device. The epilepsy prediction system
can be practically implemented by incorporating the following
components

a) Heart beat sensor

A pulse oxy meter is used as a heart beat sensor.

Sensor Probe

IR LEDi 5 T pDr Voltage Follower

L High Pass Filter ]—Pl Low Pass Filter —b!m]—..lml

Figure 3: Heart beat sensor

Block schematic of pulse-oxy meter

The implementation of pulse oxy meter is by cascading
several stages as shown in the figure. A high pass filter is
designed with lower cutoff frequency of 15 Hz. .the high pass
filter is cascaded with a low pass filter designed to an upper
cut off frequency of 0.5 Hz. The amplifier at the final stage
raises the voltage from mV level to the required voltage range.
An amplification factor of 50 is given to it.

b) Convulsions sensor

An accelerometer is used as a convulsion sensor.
Muscular convulsions are detected using three axis mems
accelerometer . The sensitivity of the sensor is set to 1.55¢.
The circuit is implemented as shown in the circuit diagram.
The output of the sensor is filtered out sing a low pass RC
filter externally. The value of R is selected as 1KQ and C as
0.1pf.

c) Processing unit

The processing unit contains Arduin board with
ATMEGAS328 microcontroller. The microcontroller has
inbuilt 8 bit ADC which is used to digitize the output from
MEMS module. It also includes a comparator which is used to
process the heart beat waveforms from the pulse oxy meter.
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The incoming signal is processed using logics implemented in
the software which runs the device. The processing unit
continuously checks for symptoms in the incoming signal. As
soon as it detects any abnormality, it triggers a warning
vibrator and the GSM wireless transmitter.

d) GSM module

Using the SIM900 GSM module in the kit to send an
SMS to the guardian and the doctor who will take care of the
patient in the hospitals. GSM module code we have dumped in
the arduino micro controller using the Arduino IDE software.

e) Enclosure design

The device is a wearable one (on the wrist). Hence the
enclosure is designed suiting to that purpose. The enclosure
can be designed in the form of a watch. The device is powered
from a rechargeable Li-lon battery storage.

Testing of Pulse oxy meter:
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Figure 4: Output graphical wave form from pulse oxy meter

The pulse oxy meter was tested by wounding the probe of
the device on the index finger of a person and the output were
viewed on a DSO. The output is shown in the graph given
below. The pulse oxy meter successfully detected the heart
beat waveform from the patient’s index finger. The output
frequency was 1.2 Hz. And the voltage level was in the range
of 100 to 120 mV.

Testing of MEMS sensor
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Figure 5: Testing of MEMS sensor
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The MEMS sensor is connected to the body of the patient
using straps. Typical epileptic seizure waveform is shown in
the figure below. The sensor output is expected to be of the
shape as shown below. This stage is not yet fully tested and
testing is under way.

Working of Pulse Sensor

The theory behind optical heart-rate sensors is very
simple. If you’ve ever shined a flashlight through your fingers
and observed your heartbeat pulsing, the concept of optical
heart-rate pulse sensors can be easily grasped.

Photosensor  LED

Figure 6: Pulse sensor

A pulse sensor, like any other optical heart-rate sensor,
works by shining a green light (~ 550nm) on the finger and
measuring the amount of reflected light with a photo sensor.
This optical pulse detection technique is known as a
Photoplethysmogram.
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Figure 7: Testing of pulse sensor

The oxygenated hemoglobin in arterial blood has the
property of absorbing green light. The redder the blood (the
higher the hemoglobin), the greater the absorption of green
light. With each heartbeat, blood is pumped through the
finger, causing a change in the amount of reflected light,
which in turn produces a waveform at the photosensor’s
output.
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Testing of GSM communication module

The GSM modem is directly connected to the Tx Rx pins
of Arduino microcontroller board in which the software was
programmed. As soon as the software detected the epileptic
symptom, the transmitter was triggered. Using GSM network
communication detected at a frequency of 2.4G Hz a SMS
message is sent automatically. The system designed here
processes the heart beat continuously and abnormalities are
detected accurately. The device transmits the signal only when
seizures of epilepsy are detected. The performance of the
device is not restricted by movement of the patient. By using
this device the patient can move freely without worries.

V. CONCLUSION

The hardware for the eplipetic seizure detection and
alerting is developed using arduino and biometric sensors.
This system can be made as light weight, rugged, cost-
effective wearable device is developed which helps millions of
victims of epilepsy around the globe. With the device in
possession an epilepsy victim can move around freely like
normal people sans worries. This device will help the people
with epilepsy in right time by alerting and sending information
to the doctor to aid treatment and medication in right time thus
saving lives.
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