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ABSTRACT: The growing incidents of road 

accidents caused by reckless driving, alcohol impact, 

and careless violation of traffic rules have become a 

matter of serious concern. Latest technology 

provides feasible solutions to minimize human 

mistakes through smart systems. This paper 

describes the development and integration of a Smart 

Driver Safety System with Vehicle Speed Control 

using Zigbee Technology. The model proposed is 

constructed through an embedded system that checks 

driver preparedness through alcohol testing, seatbelt 

checking, and detecting drowsiness. It also 

incorporates a Zigbee-based speed control system 

that is fed by transmitters located in intelligent zones 

like schools and hospitals to ensure that vehicle 

speed is automatically controlled to pre-set speeds. 

The whole system is controlled by a microcontroller 

that handles real-time information from different 

sensors and modules. This project serves to not only 

reduce accidents but also encourage responsible 

driving practices and public safety. 

KEYWORDS: Zigbee communication, driver 

safety, alcohol detection, speed regulation, seatbelt 

sensor, drowsiness monitoring, ATmega328P, 

embedded system, real-time vehicle control. 

1. INTRODUCTION 

We depend on vehicles daily—to get to work, to go 

to family functions, and for everyday life. With this, 

though, comes a responsibility. Thousands of people 

die annually on roads due to human error. Drunk 

driving, speeding, and disregarding fundamental 

safety protocols such as using a seatbelt are some of 

the key villains. Traffic law and police crackdowns 

assist, but there's only so much they can enforce. 

What if the vehicle itself could help prevent 

accidents before they occur? 

This project is our attempt to do just that. By 

developing a system that can detect whether the 

driver is drunk, awake, and buckled up—and then 

regulate the speed of the car when necessary—we 

aim to introduce technology to the safety dynamic. 

We employ Zigbee to enable the car to "hear" around 

it, so that it is aware when entering a school zone or 

hospital facility and reduces speed accordingly. This 

is all managed through a microcontroller in real-

time, producing an intelligent, responsive driving 

environment.  

2. LITERATURE OF SURVEY 

The increasing rate of traffic accidents has prompted 

researchers to create intelligent vehicle safety 

systems. A number of studies have put forward 
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mechanisms for detecting alcohol, monitoring 

drowsiness, enforcing the use of seatbelts, and 

automated speed control in order to tackle major 

contributors to road accidents. 

In a system that Kumar et al. (2020) created, an MQ-

3 sensor was employed to sense the amount of 

alcohol from the driver's breath. In case the sensor 

sensed alcohol above a threshold set beforehand, the 

vehicle ignition system was disabled. This approach 

proved to deter drunk driving and was the foundation 

of similar modules in safety prototypes. 

A study by Mehta and Sharma (2019) proposed an 

eye-blink detection system based on an infrared 

sensor to detect drowsiness symptoms. Their system 

sounded a buzzer and dashboard alert to wake the 

driver when fatigue was detected. The technology 

has been effective in avoiding microsleep-related 

accidents. 

Research by Patel and Roy (2021) centered on the 

incorporation of seatbelt status into vehicle ignition 

logic. They implemented a switch-based sensor 

mechanism, wherein ignition is inhibited until the 

driver has correctly fastened their seatbelt. Such an 

implementation encourages compliance with safety 

features even prior to embarking on the journey. 

 

With regard to speed control regulation, Verma et al. 

(2022) investigated employing Zigbee-based 

communication for the purpose of controlling speed 

in particular zones such as school or hospital zones. 

Data about speed restriction was sent via Zigbee 

roadside transmitters to a receiver unit onboard the 

vehicle. Upon receiving this, microcontroller 

controlled motor speed to obey the zone-determined 

limits and make the vehicle work within its safety 

limits. 

Another project by Reddy et al. (2020) merged 

accident detection with emergency alert systems. 

They utilized vibration sensors and accelerometers 

to identify crashes and interfaced a GSM module to 

send GPS location coordinates to emergency 

contacts. 

All these standalone components—alcohol 

detection, drowsiness warning, seatbelt 

confirmation, zone-based speed limiting, and 

emergency communication—have been 

implemented successfully in isolation. Our project 

combines them into a single cohesive safety platform 

through Arduino-based embedded design and Zigbee 

communication for an integrated, automated solution 

to road safety. 

3. SYSTEM DESIGN AND 

ARCHITECTURE 

At the core of our system is a compact but mighty 

microcontroller the ATmega328P. It receives 

information from various sensors and makes rapid 

decisions depending on what it perceives. If the 

driver is under the influence of alcohol, the MQ-3 

sensor picks it up and prevents the ignition. If the 

seatbelt is not buckled, a switch sensor detects it, and 

once more, the vehicle will not start. If the driver is 

drowsy, an eye blink sensor gives an alert and shows 

a warning. 

http://www.ijsrem.com/
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When the vehicle approaches a specified smart 

zone—such as in front of a school—a Zigbee 

transmitter sends a signal. The Zigbee receiver of the 

vehicle detects it, and the microcontroller instructs 

the motor to slow down. This is managed through a 

motor driver (L293D) that controls the speed of the 

DC motor smoothly. An LCD screen keeps the driver 

informed, and a buzzer beeps when something's 

amiss. The whole setup operates on a regulated 

power supply to maintain stability.  

4. BLOCK DIAGRAM: 

The block diagram shows a Smart Driver Safety 

System with Vehicle Speed Control Using Zigbee 

Technology. The following is a descriptive 

explanation of every component and what it does: 

 

4.1 Components and Connections: 

Arduino Uno (ATmega328P): 

The primary microcontroller that processes sensor 

data and carries out the control logic. 

MQ-3 Alcohol Sensor:  

Used to detect alcohol within the breath of the driver. 

Eye Blink Sensor:  

Infrared sensor employed to track sleepiness using 

eye motion. 

Seatbelt Switch Sensor:  

Checks the seatbelt to be secure before ignition. 

Zigbee Modules (XBee):  

Employed in wireless communication among zone 

markers and the car for speed control. 

DC Motor and L293D Motor Driver: 

Regulates the simulated vehicle velocity according 

to microcontroller input. 

Relay Module:  

It serves as a switch to turn on or turn off the ignition 

circuit. 

LCD Display:  

Gives instant feedback to the driver. 

Buzzer:  

Gives audible warnings for alarms or system 

conditions. 

 

GPS Module:  

Reads location information in the event of 

emergencies. 

GSM Module:  

http://www.ijsrem.com/
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It sends text messages with location information in 

the event of accidents. 

Power Supply Unit:  

Provides steady voltage and current to all modules. 

5. WORKING PRINCIPLE: 

The process starts with performing safety tests 

immediately after the attempt to start the vehicle 

ignition. The breath is checked by the alcohol sensor 

for alcohol levels. If the level is within acceptable 

limits, the seatbelt sensor confirms if the driver is 

strapped in. At the same time, the eye blink sensor is 

observing eyelid movement to check for drowsiness 

signs. If all these tests are successful, the 

microcontroller enables the ignition to continue 

through a relay circuit. 

After making the vehicle operational, the Zigbee 

receiver continuously waits to receive signals from 

roadside Zigbee transmitters. These roadside Zigbee 

transmitters are pre-programmed to signal reduced 

speed zones. When such a signal is received, the 

microcontroller determines the suitable motor speed 

and instructs the motor driver to adjust accordingly. 

The system, while in transit, continuously keeps an 

eye on the alertness of the driver, and any abnormal 

activity prompts an immediate warning through the 

buzzer and LCD display. In the case of a crash, 

sensors pick up on abrupt impacts and the GSM 

module initiates an emergency alert with GPS 

positioning.  

6.IMPLEMENTATION AND RESULTS 

The integration of this system was both hardware and 

software-based. The Arduino Uno board acted as the 

central processing unit, where the code was uploaded 

through Arduino IDE. The MQ-3 alcohol sensor was 

calibrated to sense ethanol vapors, and once placed 

near the driver's breathing zone, it successfully 

avoided the ignition if the sensed levels were higher 

than the threshold. The seatbelt sensor was applied 

through a simple switch mechanism. If the seatbelt 

switch was not turned on, the ignition circuit was 

open, thereby preventing engine start. 

The eye blink sensor operated on infrared technology 

to track eyelid movement. It was tested under various 

lighting conditions and correctly identified patterns 

of fatigue by sensing long blinks. Upon sensing 

fatigue, a buzzer and display alert were activated 

immediately. 

Zigbee modules (XBee) were set up and mounted for 

wireless zone detection. In tests, a Zigbee transmitter 

located near a mock school zone was able to send 

speed-limit information to the receiver in the vehicle. 

The onboard microcontroller controlled the speed 

via the motor driver, overriding human throttle 

inputs. This real-time feedback to environmental 

input was effective and reliable. 

Extra functionality was also tested with a GPS and 

GSM module for emergency conditions. When an 

accident was simulated by sudden motion or 

vibration, the system would automatically get the 

present GPS coordinates and send an SMS to a pre-

defined emergency contact through GSM. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                            Volume: 09 Issue: 04 | April - 2025                              SJIF Rating: 8.586                                       ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                           DOI: 10.55041/IJSREM45724                                          |        Page 5 
 
 

 

Fig Transmitter 

The last prototype was tested in a controlled 

laboratory environment with a toy model car. All 

modules performed as anticipated, with low latency, 

low power usage, and repeatable results. These 

positive test results indicate the potential for real-

world deployment with additional tuning. 

 

Fig: Receiver 

DISCUSSION 

One of the best things about this system is how 

everything fits together. The driver safety checks, the 

speed control, the warnings they're not separate 

features. They're a part of a complete system that 

responds to its surroundings and assists the driver in 

real-time. What makes this project even more useful 

is how affordable it is and how modular it is. Each 

component can be optimized or upgraded without 

impacting the rest of the system. 

Zigbee technology was an excellent match. It's 

inexpensive, low-power, and stable at short ranges, 

ideal for smart city areas. And our system isn't reliant 

on constant internet connection, so it can operate in 

rural areas as well. This makes it beneficial not just 

for personal vehicles but also for buses, school buses, 

or delivery trucks. 

FUTURE SCOPE:  

In the future, this system has a huge potential for 

innovation and wider adoption. With continued 

advances in technology, the ability to incorporate 

artificial intelligence could see the system learning 

from driver patterns and predicting potential risky 

behaviour beforehand. This would introduce a level of 

predictive into safety features, shifting from reaction-

based alerts towards proactive avoidance. 

Additionally, connectivity to the cloud could make 

monitoring of vehicle and driver information 

available in real time, with the potential for central 

control by transport authorities or fleet operators. 

Adding support for mobile applications could further 

empower consumers by providing remote monitoring, 

diagnostic capabilities, and real-time notifications. 

Adding solar-powered modules would increase the 

system's sustainability and make it well-suited to be 

installed in rural or off-grid environments. As cities 

become smarter, the future might also involve 

incorporation of vehicle-to-vehicle (V2V) and 

vehicle-to-infrastructure (V2I) communication, 

enabling vehicles to talk to traffic lights, street signs, 

and other cars to create a cooperative and networked 

transport system. As it further matures, this project 
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can be an integral element in future-generation 

intelligent transport systems. 

CONCLUSION: 

What we’ve built is more than a project it’s a proof of 

concept for how technology can make driving safer. 

By combining alcohol detection, seatbelt monitoring, 

drowsiness alerts, and automatic speed control into 

one embedded system, we’ve created a smart vehicle 

assistant that keeps safety at the forefront. It doesn’t 

just respond to commands; it thinks, checks, and acts 

on its own to prevent accidents. 

There’s still room to grow. With future updates, we 

can bring in machine learning, voice controls, or solar 

power for energy efficiency. But even as it stands, this 

system shows that we can use everyday components 

to solve real-world problems. With wider adoption, 

solutions like this could play a big role in reducing 

road accidents and promoting responsible driving 

habits across the globe.  
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