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Abstract— In this work, an advanced vehicle monitoring and 

tracking system is proposed and designed for the purpose of 

monitoring the vehicles which are moving from one place to 

the other in order to provide safety and security. The 

proposed method puts together superior exercise of 

contemporary technology by means of Embedded C 

programming language and the unit developed via LPC2148 

and its sophisticated features of storing database. The work 

includes Global Positioning System (GPS) and internet 

technology for vehicle tracking and monitoring purpose 

using Wi-Fi module. The GPS provides present site of the 

vehicle; GPRS sends the tracking information to the server 

and thus an alert mail notification generated is transmitted to 

the management /owner of the vehicle. The proposed system 

take care of the traveler’s safety by using Alcohol sensor to 

find the status of the driver and IR sensor to monitor 

Drowsiness their by preventing from the disaster. 

Keywords: Sensors, Controller, GSM Module, GPS, Cell 
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I. INTRODUCTION 

Vehicle accidents are most common if the driving is 

inadequate. These happen on most factors if the driver is 

drowsy. This idea is designed based on Microcontroller 

board and helps in controlling accidents due to 

unconsciousness through different sensors. Here one eye 

blink sensor, alcohol sensor, temperature sensor, MEMS 

sensor are fixed in vehicle where if driver loses 

consciousness, then it is indicated through alarm and 

displays on LCD. Using GPS, vehicle is tracked & message 

will be sent through GSM modem. So that police can trace 

the location through the GPS modem and necessary action 

will be taken. If any of these sensors are activated then 

warns the alarm and alert message is sent to the pre-defined 

number to intimate the driver and the concerned person. 

This idea is useful in preventing and detecting the accidents 

precisely by means of sensors fixed in the vehicles. 

II. PROJECT IDEA 

Furthermore, many previous studies have used heavy 

computer-based systems, which are not suitable or 

satisfactory for consumers in the real world. Moreover, 

image/video recognition-based DFD systems are not 

suitable for night driving due to insufficient lighting 

sources.To address this situation, our proposed system 

proposes an active DFD system that automatically 

implements related road-safety procedures. The proposed 

system uses a pair of wearable smart glasses as the main 

medium to detect the driver’s drowsiness and fatigue to 

increase road safety. 

III. MOTIVATION OF THE PROJECT 

In proposed a real-time deep learning-based drowsiness 

detector that was implemented on a GPU-based embedded 

system development board that achieved an accuracy of 

89.5% with a three-class classification (normal, yawning, 

and drowsy) and a speed of 14.9 fps. In their work, a heavy 

baseline model for facial recognition was compressed to 

achieve a lightweight model on the GPU-based embedded 

system development board. In the abovementioned previous 

works, powerful processors were needed to process the 

complex computations for the detection of 

drowsy/fatigue/sleep statuses. This comparison table pointed 

out that the eye state analysis-based method has many 

benefits, such as being nonintrusive and having low 

computational cost, high robustness, high applicability, and 

a higher minima-maximum success rate (accuracy). 

Therefore, eye state analysis-based techniques 

should be a better methodology for detecting 

drowsy/fatigue/sleep statuses while meeting the 

requirements of being nonintrusive and having low 

computational cost, high robustness, high applicability, and 

a higher minima-maximum success rate (accuracy). 

IV. LITERATURE SURVEY 

Recently, information and communications technologies 

(ICTs) and Internet of things (IoT) techniques for DFD 

systems have widely been discussed, studied, and 

developed. A related overview, survey, and review of DFD 

systems can be found in Chacon-Murguoa and Prieto-

Resendiz’s full survey of DFD systems and related 

supporting techniques. 

Koesdwiady et al.presented an overview of the 

state of the arts and challenges of driver safety monitoring 

systems, including driver inattention, driver distraction, and 

driver fatigue. The taxonomy of driver safety monitoring 

systems has also been developed and discussed. Choudhary 

et al. surveyed drowsiness detection and alarm warning 

systems for drivers. They divided drowsiness detection 

techniques into five classifications: image processing-based 

detection, electroencephalography (EEG)-based detection, 

artificial neural network (ANN)-based detection, vehicular-

based measures, and subjective measures. 

Shi et al. reviewed approaches for fatigued driving 

detection. They noted that future research on fatigued 

driving detection will focus on computer vision, deep 

learning, and data fusion. Sahayadhas et al. reviewed and 

discussed the sensing techniques for detecting the 

drowsiness of a driver. Several measurements (e.g., 

physiological, behavioral, vehicle-based, and subjective 

methodologies) were adopted to detect drowsiness. The 

authors explained the advantages and disadvantages of each 

measurement. Kaplan et al.  Comprehensively surveyed and 

categorized the driver behavior analysis techniques for safe 

driving. They stated that driver drowsiness and distraction 

were the main causes of traffic accidents. In addition, they 

proposed a concept of vehicle-to-vehicle (V2V) 

communication-based driver behavioral dissemination that 

could be developed for the next generation of safe driving. 
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Rodríguez-Ibáñez et al.  analyzed more than 100 hours of 

driving in a real environmental case study. They also 

proposed a 3-phase drowsiness detection approach with 

several parameters, such as percentage eye openness 

tracking (PERCLOS), electroencephalography (EEG), and 

related behaviors. 

For DFD system development, many 

methodologies have used physiological information. Zhang 

et al.  Presented a fatigue-detection system that employed a 

wearable EEG-based device to monitor and train driver 

vigilance in order to achieve the high-speed training of a 

driving safety system. The presented system was composed 

of a wireless wearable EEG device, a trained driver 

vigilance detection mechanism, and an early-warning 

device. The experimental results demonstrated that the 

minimum testing time that can meet the real-time 

requirement of their high-speed training system is 2.16 s. 

Awais et al.  Proposed a hybrid methodology that combines 

the benefits of EEG and electrocardiography (ECG) to 

improve the performance of driver drowsiness detection. In 

this work, they extracted the features of the EEG, namely, 

the frequency domain’s absolute and relative powers and the 

time domain’s statistical and complexity measurements. 

They also extracted the ECG features, including the heart 

rate (HR) and heart rate variability (HRV). The performance 

of their proposed hybrid methodology reached 80.90% 

Victoreia et al. proposed an eye-tracking driver fatigue 

monitoring and warning system that allows the driver’s 

status to be measured by the person’s eye closure rate while 

driving. Moreover, an alert will be sounded when the driver 

is suspected to be sleeping. Several approaches have 

adopted existing mobile devices or IT products. Galarza et 

al. used a smartphone as a small computer. A mobile 

application of a human computer interaction (HCI) system 

was implemented to detect drowsiness using the most 

relevant visual indicators (including the lateral and frontal 

assent of the head, yawns, and the Behaviors of eyes) to 

reflect the driver’s current condition. Chang et al.  

Implemented a smartphone-based driver assistance system 

that adopted front and rear cameras to identify the eyes, 

mouth, and face of the vehicle’s driver. A warning voice is 

broadcasted when drowsiness is detected in the vehicle’s 

driver. Moreover, this smartphone-based driver assistance 

system can also compute the distance between the vehicle in 

front and the vehicle’s driver. Kusuma Kumari proposed a 

real-time driver drowsiness detection system that used a 

webcam to obtain video images of the driver. Several visual 

features (e.g., the eyes and mouth) 

Were extracted using image-processing techniques 

to detect drowsiness? Wang et al. proposed a three-tiered 

real-time networked service architecture to recognize the 

state of the driver to ensure safe driving. Recently, some 

works have adopted popular artificial intelligence (AI) 

techniques (SVM or deep learning). Li and Chung [19] 

presented a driver drowsiness detection methodology that 

classifies alert and drowsy driving events using the wavelet 

analysis of HRV signals and a support vector machine 

(SVM) classifier. 

V. BLOCK DIAGRAM 

 

VI. COMPONENTS USED 

A. ARM7TDMI 

The LPC2141/42/44/46/48 microcontrollers are based on a 

16-bit/32-bit ARM7TDMI-CPU with real-time emulation 

and embedded trace support, that combine microcontroller 

with embedded high speed flash memory ranging from 32 

kB to 512 kB. A 128-bit wide memory interface and unique 

accelerator architecture enable 32-bit code execution at the 

maximum clock rate. For critical code size applications, the 

alternative 16-bit Thumb mode reduces code by more than 

30 % with minimal performance penalty. Due to their tiny 

size and low power consumption, LPC2141/42/44/46/48 are 

ideal for applications where miniaturization is a key 

requirement, such as access control and point-of-sale. Serial 

communications interfaces ranging from a USB 2.0 Full-

speed device, multiple UARTs, SPI, SSP to I2C-bus and on-

chip SRAM of 8 kB up to 40 kB, make these devices very 

well suited for communication gateways and protocol 

converters, soft modems, voice recognition and low end 

imaging, providing both large buffer size and high 

processing power. Various 32-bit timers, single or dual 10-

bit ADC(s), 10-bit DAC, PWM channels and 45 fast GPIO 

lines with up to nine edge or level sensitive external 

interrupt pins make these microcontrollers suitable for 

industrial control and medical systems. 

B. LCD 

LCD stands for Liquid Crystal Display. LCD is finding wide 

spread use replacing LEDs (seven segment LEDs or other 

multi segment LEDs) because of the following reasons: 

1) The declining prices of LCDs. 

2) The ability to display numbers, characters and graphics. 

This is in contrast to LEDs, which are limited to 

numbers and a few characters. 

3) Incorporation of a refreshing controller into the LCD, 

thereby relieving the CPU of the task of refreshing the 

LCD. In contrast, the LED must be refreshed by the 

CPU to keep displaying the data. 

4) Ease of programming for characters and graphics. 

5) These components are “specialized” for being used with 

the microcontrollers, which means that they cannot be 
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activated by standard IC circuits. They are used for 

writing different messages on a miniature LCD 

C. GSM MODULE 

GSM is a mobile communication modem; it is stands for 

global system for mobile communication (GSM). The idea 

of GSM was developed at Bell Laboratories in 1970.  It is 

widely used mobile communication system in the world. 

GSM is an open and digital cellular technology used for 

transmitting mobile voice and data services operates at the 

850MHz, 900MHz, 1800MHz and 1900MHz frequency 

bands. 

D. BUZZER 

A buzzer is a small yet efficient component to add sound 

features to our project/system. It is very small and compact 

2-pin structure hence can be easily used on breadboard, Perf 

Board and even on PCBs which makes this a widely used 

component in most electronic applications. There are two 

types are buzzers that are commonly available. The one 

shown here is a simple buzzer which when powered will 

make a Continuous Beeeeeep.... sound, the other type is 

called a readymade buzzer which will look bulkier than this 

and will produce a Beep. Beep. Beep. Sound due to the 

internal oscillating circuit present inside it. 

E. DC MOTOR 

Almost every mechanical movement that we see around us 

is accomplished by an electric motor. Electric machines are 

a means of converting energy. Motors take electrical energy 

and produce mechanical energy. Electric motors are used to 

power hundreds of devices we use in everyday life. Motors 

come in various sizes. Huge motors that can take loads of 

1000’s of Horsepower are typically used in the industry. 

Some examples of large motor applications include 

elevators, electric trains, hoists, and heavy metal rolling 

mills. Examples of small motor applications include motors 

used in automobiles, robots, hand power tools and food 

blenders. 

F. ALCOHOL SENSOR 

This module is made using Alcohol Gas Sensor MQ3. It is a 

low cost semiconductor sensor which can detect the 

presence of alcohol gases at concentrations from 0.05 mg/L 

to 10 mg/L. The sensitive material used for this sensor is 

SnO2, whose conductivity is lower in clean air. It’s 

conductivity increases as the concentration of alcohol gases 

increases. It has high sensitivity to alcohol and has a good 

resistance to disturbances due to smoke, vapor and gasoline. 

This module provides both digital and analog outputs. MQ3 

alcohol sensor module can be easily interfaced with 

Microcontrollers, Arduino Boards, and Raspberry Pi etc. 

G. INFRA-RED SENSOR 

An infrared sensor is an electronic device that emits in order 

to sense some aspects of the surroundings. An IR sensor can 

measure the heat of an object as well as detects the motion. 

These types of sensors measure only infrared radiation, 

rather than emitting it that is called a passive IR sensor. 

Usually, in the infrared spectrum, all the objects radiate 

some form of thermal radiation. These types of radiations 

are invisible to our eyes that can be detected by an infrared 

sensor. The emitter is simply an IR LED (Light Emitting 

Diode) and the detector is simply an IR photodiode that is 

sensitive to IR light of the same wavelength as that emitted 

by the IR LED. When IR light falls on the photodiode, the 

resistances and the output voltages will change in proportion 

to the magnitude of the IR light received. 

H. MEMS 

Micro electromechanical systems (MEMS) are a class of 

devices characterized both by their small size and the 

manner in which these are made. These are made up of 

component sizes between 1 and 100 micrometers. MEMS 

devices can vary from simple structures to extremely 

complex electromechanical systems with multiple moving 

elements under the control of integrated microelectronics. 

Generally, MEMS consist of mechanical microstructures, 

micro actuators, microsensors and microelectronics in one 

package. Figure shows the block diagram of MEMS device. 

I. GPS 

The SIM800A Quad-Band GSM/GPRS Module with RS232 

Interface is a complete Quad-band GSM/GPRS solution in 

an LGA(Land grid array) type which can be embedded in 

the customer applications. SIM800A support Quad-band 

850/900/1800/1900 MHz, it can transmit Voice, SMS and 

data information with low power consumption. With a tiny 

size, it can fit into slim and compact demands of custom 

design. Featuring and Embedded AT, it allows total cost 

savings and fast time-to-market for customer applications. 

The SIM800A modem has a SIM800A GSM chip and 

RS232 interface while enables easy connection with the 

computer or laptop using the USB to the Serial connector or 

to the micro-controller using the RS232 to TTL converter. 

Once you connect the SIM800A modem using the USB to 

RS232 connector, you need to find the correct COM port 

from the Device Manager of the USB to Serial Adapter. 

VII. CONCLUSION 

The main idea behind this project is to develop a system 

which can detect fatigue of the driver and issue a timely 

warning. Since a large number of road accidents occur due 

to the driver drowsiness. Hence this system will be helpful 

in preventing many accidents, and consequently save money 

and reduce personal suffering detection of fatigue early 

enough to avoid accident. So this project will be helpful in 

detecting driver fatigue in advance and will gave warning 

Moreover if driver felt drowsy there is possibility of sudden 

acceleration or deceleration hence we can judge this by 

Plotting a graph in time domain and when all the three input 

variables shows a possibility of fatigue at one moment then 

a Warning signal is given in form of text or red color circle. 

This will directly give an indication of drowsiness/fatigue 

which can be further used as record of driver performance. 
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