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Abstract— A new computational developed system for early 

detection of driver drowsiness using brain activity is 

measured by electroencephalographic (EEG) signals. Brain 

Computer Interface (BCI) are systems that can bypass the 

channels of transmission to provide direct communication 

between the human brain and physical devices. It can 

translates a different patterns of brain activity into commands. 

With these commands a robotic module can be controlled. 

The intention of the project work is to develop seat vibration 

that can assist the drowsiness people. Here, we analyze the 

brain wave signals. Generally human brain consists millions 

of neurons. The pattern of interaction between these neurons 

are represented as thoughts and emotional states in the human 

brain. According to human thoughts, this system will be 

changing which in turn to develop different electrical signals. 

A muscle contraction will also generate a unique electrical 

signals. All these electrical signals will be sensed by the brain 

wave sensor and it will convert the data into packets and 

transmit through radio frequency ID (RF ID) packets. Level 

analyzer unit (LAU) will receive the raw data from the RF ID 

packets and it will extract and process the signal using 

MATLAB platform. Then the control commands will be 

transmitted to the robotic module to generate seat vibration.  

Key words: Driver Drowsiness; Brain Activity; Muscle 

Contraction; Seat Vibration 

I. INTRODUCTION 

The increasing number of traffic accidents due to a driver’s 

unconsciousness has become a serious problem for society. 

Some of these accidents are the result of the driver’s 

drowsiness or unconsciousness. However, a majority of these 

accidents are related to driver fatigue, drowsiness of drivers. 

Car accidents associated with driver fatigue are more likely 

to be serious, leading to serious injuries and deaths. So that it 

[5] has mentioned that 30% of all traffic accidents have been 

caused by drowsiness. It was indicated that driving 

performance declined with increased distractions in resulting 

accidents constituting more than 20% of all accidents [11]. 

Traditionally transportation system is no longer sufficient. 

One can use a number of different techniques for analyzing 

driver’s drowsiness. These techniques are Image Processing 

based techniques, EEG based techniques, and artificial brain 

neural network based techniques. Drivers while driving may 

be mentally and physically get drowsy. They go in and out of 

short sleep cycles, known as “microsleeps” [2], especially 

when driving under monotonous road conditions. This act of 

falling asleep while driving poses serious danger and some 

countries have documented it is accountable for about 20% of 

fatal crashes. This is the motivation for numerous studies on 

driver drowsiness, and innovation of detection and 

countermeasure technology. Various drowsiness detection 

techniques researched are discussed in this paper. 

II. OBJECTIVES 

In this study, the relationship of reaction time and EEG to 

drowsiness induced in healthy human subjects by 

monotonous road conditions will be investigated. A time-

frequency analysis will be performed on the EEG to observe 

changes in the alpha and theta band and compare them to the 

results in current literature [7]. By utilizing open-source 

software for EEG analysis and brain computer interfaces. 

Compare signal quality and BCI performance of various EEG 

signals. Processing variable signals received from Brainwave 

sensor using MATLAB Processing. Controlling Robotic 

modules using BCI system. 

III. EXISTING SYSTEM 

Although the present system allows continuous monitoring of 

the driver, these eye blinking rate and eye closure duration is 

measured to detect driver’s drowsiness. Because when driver 

felt drowsy at that time his/her eye blinking and stare between 

their eyelids, so it can easily detects their drowsiness when it 

is different from normal situations. In this system the position 

of irises and eye states are monitored through time to measure 

eye closure duration [9]. And in this type, system uses a 

remotely placed camera to capture the image or video and 

computer vision methods are then applied to sequentially 

localize face, eyes and eyelids positions to measure ratio of 

closure [10]. Using these eyes closure and blinking ratios one 

can detect drowsiness of driver. In this system there is no 

remote control operation and muscle compression. This 

system depends on others to work. 

IV. PROPOSED SYSTEM 

In the proposed system, it is compulsory to wear brain wave 

sensor by drivers while driving. This brain wave sensor have 

one electrode which is placed at the forehead and get data 

from brain. Researchers [3] have used the characteristic of 

EEG signal in drowsy driving. This method based on power 

spectrum analysis and it was proposed to determining the 

fatigue degree. In a driving simulation system, the EEG 

signals of subjects were noticed by instrument Neutron NT-

9200 HD-SDI in two states, one state was serious, and the 

other was sleepy. Experimental results show that the method 

presented in this paper can be used to determine the 

drowsiness degree of EEG signal successfully. The system 

translates thought into action without using muscles through 

the electrode attached to the user’s scalp. It is a hardware and 

software communications system that permits cerebral 

activity alone to control computers or external devices. 

Human thoughts and muscle contraction will generate a 

unique electrical signal. It is a self controlled system and this 

system has more operating facility. 
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A. Block Diagram 

 
Fig. 1: Block Diagram of BCI system 

Brain Computer Interface (BCI) are systems that can bypass 

the channels of transmission to provide direct communication 

between the human brain and physical devices. Generally we 

using three systems to develop a vibration motor. There are 

Interfacing system, Level Analyzer Unit (LAU) and Robotic 

Module. In this interfacing system, we analyze the brain wave 

signal. Generally human brain consists millions of neurons. 

The pattern of interaction between these neurons are 

represented as thoughts and emotional states in the human 

brain. According to human thoughts, this system will be 

changing which in turn to develop different electrical signals. 

The signals from the human brain sends to the brain wave 

sensor and this sensor sensed the signal using EEG power 

spectrum process. The signal has been converted into data 

packets and it transmits to the RF ID packets through wireless 

medium. 

These data packets were transmits to the Data 

Processing Unit which has level analyzer unit to extract and 

analysis the signal using MATLAB platform. 

 
Fig. 2: Block Diagram of LAU system 

Each and every signal from brain has some constant 

voltage, the level analysis platform receives the data and 

analysis the voltage level using MATLAB, if there is any 

change in the voltage value the system extracts the data and 

it converts the data into control commands. Then the control 

commands will be transmitted to the robotic module to 

process. This module has some fixed voltage value as 0-5v. 

This system compares the voltage level which is transmits by 

the data processing system, normally the voltage level can 

changes according to the meditation and attention of the 

drowsiness people. If the voltage level matches the fixed 

value then the system confirms that the person is in 

unconsciousness or drowsy condition, if not the people is in 

normal condition. When the people is in drowsy mode, the 

data is received by the Arduino controller and processed 

using the communication systems which is Universal 

Asynchronous Receiver Transmitter (UART). This UART 

contains a subunit which institutes with General Purpose 

Input Output (GPIO). It generates vibration and it gives alert 

through seat vibration, finally drowsiness and the sleepy 

mode can be controlled. 

B. Tools Required 

1) Brain Wave Sensor: 

Brainwaves are detected using brain wave sensors placed on 

the scalp. It is a handy analogy to think of Brainwaves as 

musical notes. 

 
2) ARDUINO: 

It is an Open Source platform, both in terms of Hardware and 

Software. It can communicate with a computer via serial 

connection over USB. 

 

 
3) DC Motor: 

A DC motor is any of an electrical machine that converts 

direct current electrical energy into mechanical energy. 
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4) ZIGBEE Transceiver: 

ZigBee is a wireless technology which is developed as an 

open source standard platform. This modem working at 2.4 

Ghz frequency in half duplex mode. 

 
5) UART: 

It is a computer device that handles asynchronous serial 

communication. 

 

V. METHODOLOGY 

The experimental set-up is an alerting simulator consisting of 

a brain wave sensor using EEG signals from brain. To 

develop a seat vibration that can assist and gives alert to the 

drowsiness people. The pattern of interaction between these 

neurons are represented as thoughts and emotional states. 

According to human thoughts, this system will be changing 

which in turn to develop different electrical signals. A muscle 

contraction will also generate a unique electrical signal. All 

these electrical signals will be sensed by the brain wave 

sensor and it will convert the data into packets and transmit 

through radio frequency ID (RF ID) packets.Then the control 

commands will be transmitted to the robotic module to 

process. Electroencephalography (EEG) has been used in 

many studies as a primary method for evaluating the 

meditating brain. Electroencephalography uses electrical 

leads placed all over the forehead to evaluate the collective 

electrical signals of the human brain. The frequency bands are 

plotted separately, delta (0.5-4 Hz), theta (4-8 Hz), alpha (8-

12 Hz) and beta (12-35Hz). This system is mainly related to 

attention and meditation task. 

A. Summary of Type of Trials with Greater Band Power 

Subject 
Frequency Bands 

Alpha Beta Theta Delta 

1 Slow Fast Fast Fast 

2 Slow Fast Slow Fast 

3 Fast Fast Fast Fast 

4 Fast Fast Slow Slow 

The Attention and Meditation task can be performed by 

 
Fig. 3: Attention task 

 
Fig. 4: Meditation task 

VI. EXPECTED RESULTS 

As seen in this paper, such an analysis may bring some insight 

into the phenomena of microsleeping. To develop a 

drowsiness and sleep detection model in the future. A Brain 

Computer Interface (BCI) allows a person to communicate 

with or without using the brain’s normal output pathways of 

peripheral nerves and muscles. Messages and commands are 

expressed not only by muscle contractions but rather by EEG 

features or brain activity. It provides a direct communication 

and control between the human brain and physical devices by 

translating different patterns of brain activity into commands 

in real time. 

 
Fig. 5: Hardware Implementation 
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Fig. 6: Graphical Representation 

VII. CONCLUSION 

We aim to develop a fatigue detection model in the future. To 

do so, we will further investigate the characteristics of 

microsleep in terms of changes in reaction times, and EEG. 

Moreover, as seen in the results, the manifestations of the 

fatigued state in EEG are subject-specific and should be taken 

into consideration, so as to design a more effective 

drowsiness detection model. The other physiological signals 

and video will also be analyzed and used as baselines to 

compare against. 

The analysis and design of biometric recognition 

using EEG signals presented. This system is used to avoid 

various road accidents caused by drowsy driving. And also 

this system used for security purpose of a driver. This paper 

involves controlling accident due to driver distractions. The 

sensor is fixed in the forehead where if driver loses 

consciousness, then it alerts the driver through the seat 

vibration to prevent vehicle from accident In particular, we 

would like to use it in the context of brain-computer interface 

(BCI) stroke rehabilitation. Currently, there is scanty 

literature on mental state monitoring in stroke patients during 

rehabilitation. Furthermore, stroke patients may suffer from 

post stroke fatigue [14] and this undermines the effectiveness 

of the BCI rehabilitation [6]. Thus, it would be most 

beneficial to use the fatigue detection model in this area. 
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