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Abstract— The objective of this paper is to design and build a portable assistive device for narcoleptic people in order to 
help them to feel comfortable and lead a normal life, so that they can be independent. Narcoleptic People can avoid falling 
asleep during critical situations with the help of this device which is done using a water spray. This device provides real time 
monitoring system and prevents them from falling asleep and it also reduces the parameters causing narcolepsy (such as 
excessive vibration, heavy noise etc) .This device uses a noise reduction circuit which eliminates the high decibel(dB) 
environmental noise and converts into low decibel(dB)preventing them to fall asleep. This paper gives brief description 
about an assistive system designed for narcoleptic patients in order to help them to lead a normal life. 
 

 
I. INTRODUCTION 
 
Narcolepsy is also known as hypnolepsy and it is a 
chronic neurological disorder involving the loss of 
the brain's ability to regulate sleep-wake cycles 
normally[1].People with narcolepsy experience 
frequent excessive daytime sleepiness, comparable to 
how people who don't have narcolepsy feel after 24 to 
48 hours of sleep deprivation, as well as disturbed 
nocturnal sleep which often is confused 
with insomnia.Another common symptom of 
narcolepsy iscataplexy, a sudden and transient 
episode of muscle weakness accompanied by full 
conscious awareness, typically (though not 
necessarily) triggered by emotions such as laughing, 
crying, terror, etc.[2]In the absence of cataplexy and 
EDS, it becomes much more difficult to make a firm 
diagnosis of narcolepsy. Various terms, such as 
essential hypersomnia, primary hypersomnia, 
ambiguous narcolepsy, atypical narcolepsy, etc., have 
been used to classify these people, who may be in the 
developing phase of narcolepsy.The system which 
regulates sleep, arousal, and transitions between these 
states in humans is composed of three interconnected 
subsystems: the orexin projections from the lateral 
hypothalamus, the reticular activating system, and 
the ventrolateralpreoptic nucleus.[3] In narcoleptic 
individuals, these systems are all associated with 
impairments due to a greatly reduced number of 
hypothalamic orexin projection neurons and 
significantly fewer orexinneuropeptides 
in cerebrospinal fluid and neural tissue,compared to 
non-narcoleptic individuals.[3]Those with narcolepsy 
generally experience the REM stage of sleep within 
five minutes offalling asleep, while people who do 
not have narcolepsy (unless they are significantly 
sleep deprived)[4] do not experience REM until after a 
period of slow-wave sleep, which lasts for about the 
first hour or so of a sleep cycle[5].So this system is 
designed narcoleptic people which protects them 
through providing realtime monitoring of the brain 
waves through wireless EEG system and based on 
EEG waves (which has different wave pattern due to 

emotions, laughing, crying, sudden sleep, Heavy 
noise or vibration from surroundings)obtained water 
is sprayed with the help of water sprayer(Sprinkler 
Motor) which wakes up them immediately when they 
are in a state of sleep and a noise reduction circuit is 
provided which prevents them from falling asleep in 
critical areas. So this device will help them to be 
independent and control their sudden sleep. 
 
1.1. Effects of Narcolepsy 
 

TABLE 1[6] 

 
 
1.2. Narcolepsy Symptoms 
Narcolepsy Symptoms generally include 
Cataplexy(Loss of Muscle Control)which occurs due 
to over emotions,anger,laughing which makes them 
to fall asleep suddenly and other symptoms inlcude 
night time wakefulness. Normally narcoleptic people 
enter into REM(Rapid Eye Movement)immediately 
when they fall asleep whereas Normal People without 
Narcolepsy enter into REM only after first hour of 
sleep they enter first into NREM(Non Rapid Eye 
Movement) and then REM this is an important factor 
to differentiate Normal People and Narcoleptic 
People. This condition prevails during Day Time 
Sleep also for Narcoleptic People. 
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1.3. Statistics 
 Approximately 3 million people world-wide 

have narcolepsy.  
 As of (1976) Statistics on narcolepsy indicate 

that the disorder affected 200,000 Americans, 
although fewer than 50,000 are diagnosed[7] 

 Compared to the U.S. population, the 
occurrence rate of narcolepsy is substantially 
lower in Israel (about one case for every 
500,000 people living in the country) and 
considerably higher in Japan (about one case 
for every 600 people)[7] 

 It has been estimated that at least 25,000 
people in the UK suffer from narcolepsy with 
80% of those currently being untreated[7] 

 As of 2002 in Minnesota(USA) Prevalence of 
Narcolepsy was considered to be 56 among 
100,000[8] 

 As of 2010 Narcoplepsy was seen in Finland 
and European Countries. 

 As of 2015 the number of persons who have 
Narcolepsy based on country. 

 
TABLE 2[9] 

 
 
Here are some of the people affected with narcolepsy 
source[10] 

 Jinkx Monsoon,Seattle Drag Queen and 
stage performer. 

 Franck Bouyer, French road racing cyclist. 
 George M. Church, molecular geneticist. 
 Winston Churchill, British politician and 

former Prime Minister. 
 Aaron Flahavan, Portsmouth F.C 

Goalkeeper who died in 2001. 
 Bianca Feierstein, political scientist. 
 Teresa Nielsen Hayden, science fiction 

editor and essayist. 
 Harold M. Ickes, deputy White House chief 

of staff to Bill Clinton. 
 Nicole Jeray, golfer on the LPGA. 
 NastassjaKinski, actress. 
 Arthur Lowe, actor. 

This paper is organised as follows the first comes the 
introduction about narcolepsy along with effects and 
statistics of narcolepsy. Next is literature survey 
where information is gathered from some of the 
reference papers. In third section hardware and 
software of the system is discussed and fourth section 
is about results and discussions where output of the 
proposed system is discussed.Fifth section is 

conclusion and final section is about references where 
the information from the various reference papers are 
inferred. 
 
II. LITERATURE SURVEY 

 
Ramin Khatami-MD1, Hans-Peter Landolt,-PhD2; 
Peter Achermann-PhD2; Julia V. Rétey-PhD2; Esther 
Werth-PhD1; Johannes Mathis [1],we observed how 
to compare electroencephalogram (EEG) dynamics 
during nocturnal sleep in patients with narcolepsy-
cataplexy and healthy controls. Fragmented nocturnal 
sleep is a prominent feature and contributes to 
excessive daytime sleepiness in narcolepsy-cataplexy. 
Only 3 studies have addressed changes in 
homeostatic sleep regulation as a possible mechanism 
underlying nocturnal sleep fragmentation in 
narcolepsy-cataplexy Design, Setting and 
Participants: Baseline sleep of 11 drug-naive 
patients with narcolepsy-cataplexy (19-37 years) and 
11 matched controls(18-41 years) was 
polysomnographically recorded. The EEG was 
subjected to spectral analysis. 
 
Maan M. Shaker [2], we observed that how the 
electroencephalograph (EEG) signal is one of themost 
widely signal used in the bioinformatics field due to 
its richinformation about human tasks. In this work 
EEG wavesclassification is achieved using the 
Discrete Wavelet TransformDWT with Fast Fourier 
Transform (FFT) by adopting the normalizedEEG 
data. The DWT is used as a classifier of the EEG 
wave’sfrequencies, while FFT is implemented to 
visualize the EEG waves inmulti-resolution of DWT. 
Several real EEG data sets (real EEG datafor both 
normal and abnormal persons) have been tested and 
theresults improve the validity of the proposed 
technique.Bioinformatics, DWT, EEG waves, FFT 
are used. 
 
Dr.Zhibin Tan, Dr. William H. Blanton, East 
Tennessee State University [3],As one of the most 
powerful DSP products of Texas Instruments, the 
TMS320C6x DSPs havebeen used in a variety of 
areas in industries for real-time signal processing 
applications (e.g.,communication, radar system, 
hearing aid etc.), and in research agencies for 
developingadvanced algorithms and prototyping of a 
DSP system for specific applications. In education, 
theC6x DSPs were also widely used as a tool for 
bridging the gap between the digital signalprocessing 
theory and practical applications. The hardware-based 
laboratories have beensuccessfully integrated into the 
digital signal processing course at many universities. 
However,most labs were designed only for very 
common signal processing problems such as the 
FIR/IIRfilter design, FFT and so on. In this paper, a 
system for real-time EEG 
(electroencephalograph)signal acquisition, processing 
and presentation was proposed and will be 
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implemented with the Texas Instrument’s 
TMS320C6713 DSK being used as the hardware 
platform. 
 
III. PROPOSED METHOD 
 
In the existing method drugs is the only option for 
narcoleptic people to lead a normal life without 
falling asleep unexpectedly. There is no development 
of real time assistive device for Narcoleptic people 
but in the proposed method the device provides real 
time monitoring system and wakes them up when fall 
asleep suddenly and it also reduces the factors 
causing Narcolepsy.  
 
3.1 Basic Block Diagram 

 
Fig 1 block diagram 

 
The block diagram explains the working of assistive 
device designed for Narcoleptic Patients. First the 
EEG waves are analysed using wireless EEG 
cap(which consists of a Cap fixed with EEG 
electrodes) and it is transmitted via RF Transreciever 
to the (PIC 16F877A) Microcontroller then the data 
from the EEG waves are obtained from different EEG 
wave Pattern(based on Emotions,Anger etc) using 
microcontroller and the values are compared against 
the predefined values provided to the 
microcontroller(i.e Starting stage of sleeping) and 
keeps them awake using mild water spray and next 
comes the noise reduction circuit where the High 
Decibel(dB)noise for ex(150dB) which is the cause 
for narcoleptic people to fall asleep suddenly is 
reduced to Low Decibel(dB) noise and it is then 
passed to human ear.  
 
3.1.1. EEG System 
In this device the EEG Sytsem consists of a wireless 
EEG Cap which is fixed with EEG Electrodes and the 
EEG waves are Transmitted wirelessly. 

 
Fig 2[11]-EEG CAP 

 
3.1.2. Narcoleptic VS Normal People     
3.1.2A. Sleep Wave Pattern 
 

 
Fig 3[12] 

 
From the Fig 2 it is observed that Narcoleptic people 
enters into REM(Rapid Eye Movement) immediately 
when they fall asleep it happens during daytime sleep 
also whereas incase of normal people it is observed 
that they enter into REM after deep sleep. 
 
3.1.3 EEG Wave Analysis 

 
TABLE 3[13]-EEG WAVES TYPES 

 

 
3.1.4. Hardware and Software 
3.1.4a. Noise Reduction 
Many narcoleptic patients suffer EDS because of 
sudden excessive noise from the surroundings and 
atmosphere,so a noise reduction of about some 
minimum decibels heard by the people so EDS can be 
avoided as shown in block diagram. 

 
Fig 4 
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3.1.4b. Microcontroller 
The microcontroller is already programmed to 
suppress the disturbances which leads to sudden sleep 
for the narcoleptic patients and it continuously 
monitors the EEG waves which is given as analog 
signal to microcontroller. 
The microcontroller acts a heart of this device 
because on monitoring the EEG waves periodically it 
also tells the person that he is about to fall asleep and 
it also reduces the excessive noise by continuously 
monitoring it and passes the sound in lower decibels 
to the narcoleptic patients. Thus they can be 
comfortable and feel free from disturbances. 
 
3.1.4c. PICKIT 3 
It acts as a driver between software and hardware. It 
is used to program the user defined coding to the 
microcontroller. 
 

 
Fig 5 pic kit 3  

 
3.1.4d. MPLAB IDE 8.0 
Microchip Integrated Development is a software used 
to compile the program and is used to program to the 
PIC microcontroller using pickit 3 programmer. Thus 
the user defined program is programmed to 
controller. 
 

 
Fig 6 

 
3.1.4e. PIC C Compiler 
It is a compiler similar to C/C++ Compiler especially 
designed for PIC for all Series of microcontroller. It 

is used to compile the program and checks for errors 
and creates a object file. That object file is added as 
source file in MPLAB IDE 8.0 to program to the 
microcontroller. 
 

 
Fig 7 

 
IV. RESULTS AND DISCUSSIONS 
 
4.1. MATLAB: 
The matlab helps to determine the output waveform 
of the patient and get the peak value of the so that the 
values can be easily feeded to the pic controller the 
below waveform says give details about the 
narcoleptic patient 
 

 
Fig 8 narcolepsy patient 1 

 

 
Fig 9 narcolepsy patient 2 
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Fig 10 narcolepsy patient 3(REM SLEEP) 

 
From the above figures(i.e Fig 8, Fig 9, Fig 10) It is 
observed that when the EEG waves reach the peak 
value (i.e In state of sleeping condition) when they 
fall asleep suddenly these kind of people immediately 
enter into Rapid Eye Movement(REM) which is 
indicated from these Figures. During that Condition 
only water is sprayed and it also happens when they 
are exposed to heavy noise or during emotional or 
angry conditions. 

 
These the narcolepsy EEG waves data collected from 
different narcoleptic people. 
 

CONCLUSION 
 
A technological treatment for narcolepsy patients is 
proposed in the form of a portable assistivedevice. 
Besides to issuing alerts in case of anarcolepsy attack, 
the device runs a sleep detection, classification and 
analysis algorithm toprovide objective data required 
for the treatmentprocess,Narcoleptic patients can lead 
a normal life with the help of this device.They can 
also be scare free even in the presence of noisy 
environment.In this device only limitation is EEG cap 
is costly. 
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