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Abstract: This project presents the design and implementation of an alcohol detection system with engine
locking for vehicles using the MQ3 sensor and Arduino UNO coupled with a GSM and GPS module for
location transmission. The system will continuously monitor the level of alcohol concentration using the
sensor and, thus, turn off the engine of the vehicle if the alcohol concentration is above the threshold level.
The model will also send a message about the whereabouts of the vehicle through SIM800C. This project
provides an efficient solution to control accidents due to drunk driving.
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I. INTRODUCTION

Drunk driving remains a pervasive and significant threat to road safety worldwide, claiming thousands
of lives and causing countless injuries every year. Despite stringent laws, public awareness campaigns, and
advancements in automotive safety technology, the menace of intoxicated driving persists, underscoring the
urgent need for innovative solutions to address this pressing issue. In response to this imperative, our research
endeavors to introduce an effective deterrent against drunk driving through the development of an "Alcohol
Sense Engine Lock" system.

The devastating consequences of drunk driving are well-documented, with statistics highlighting its
alarming impact on road traffic fatalities and injuries. According to the World Health Organization (WHO),
alcohol-related accidents account for a significant proportion of road traffic deaths globally, with
approximately 1.35 million lives lost annually due to road traffic incidents, many of which involve alcohol-
impaired drivers. Furthermore, the economic costs associated with alcohol-related crashes, including medical
expenses, property damage, and lost productivity, are staggering, imposing a heavy burden on societies and
healthcare systems worldwide.

Traditional approaches to combating drunk driving have primarily focused on legal deterrents, such as
strict enforcement of blood alcohol concentration (BAC) limits, penalties for offenders, and educational
campaigns to raise awareness about the dangers of intoxicated driving. While these measures have contributed
to some degree of reduction in drunk driving incidents, they have not been wholly effective in eradicating the
problem. Moreover, enforcement challenges, limited resources, and the persistent prevalence of alcohol-related
crashes underscore the need for complementary strategies to augment existing interventions.

The Alcohol Sense Engine Lock system represents a paradigm shift in drunk driving prevention,
leveraging the convergence of technology and engineering to create a proactive and innovative solution. At its
core, the system integrates state-of-the-art alcohol sensing technology with intelligent control mechanisms to
detect and deter intoxicated individuals from operating motor vehicles. By combining advanced hardware
components, including an Arduino Uno microcontroller, alcohol sensor, GSM/GPS module, DC motor, and
supporting elements such as motor drivers, LCD displays, and voltage regulators, the system offers a
comprehensive and reliable approach to preventing drunk driving.
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The functionality of the Alcohol Sense Engine Lock is predicated on the real-time detection of alcohol
levels in the driver's breath using the alcohol sensor. Upon detecting an elevated BAC exceeding predetermined
safety thresholds, the system initiates an automatic mechanism to immobilize the vehicle's engine, effectively
preventing further operation by the intoxicated individual. This proactive intervention not only safeguards the
driver and passengers but also protects other road users and pedestrians from the potentially catastrophic
consequences of drunk driving accidents.

1. METHODOLOGY

A.Research Objective Definition

The primary objective of this research is to develop and evaluate the effectiveness of an Alcohol Sense
Engine Lock system in preventing drunk driving incidents. The system integrates alcohol sensing technology
with intelligent control mechanisms to detect elevated alcohol levels in a driver's breath and immobilize the
vehicle's engine accordingly.

B.System Design and Component Selection

The system architecture was designed based on the integration of key hardware components, including an
Arduino Uno microcontroller, alcohol sensor, GSM/GPS module, DC motor, motor driver IC, LCD display,
voltage regulator IC, and supporting elements such as resistors, capacitors, cables, connectors, diodes, PCB,
LED indicators, transformer/adapter, push buttons, switches, ICs, and IC sockets. Component selection was
guided by considerations of functionality, reliability, and cost-effectiveness.

C.Hardware Integration and Assembly

Hardware components were procured and assembled according to the system design specifications. The
integration process involved careful wiring and soldering of components onto a PCB to ensure proper
functionality and compatibility. Emphasis was placed on optimizing space utilization and minimizing
interference between components.

D. Alcohol Detection Algorithm Development

An alcohol detection algorithm was developed to analyze raw sensor data and determine the alcohol
concentration in the driver's breath. The algorithm was programmed onto the Arduino microcontroller,
incorporating calibration procedures to ensure accuracy and sensitivity across a.range of alcohol
concentrations.

E.Real-Time Monitoring and Control Implementation

The GSM/GPS module was integrated to enable real-time monitoring and remote-control capabilities.
Firmware was developed to establish communication between the system and external monitoring devices via
SMS or data transmission protocols. Mechanisms for remote activation and deactivation of the engine lock
feature were implemented to enhance user accessibility.

F.Testing and Validation

The system underwent rigorous testing to evaluate its performance, reliability, and accuracy under
simulated and real-world conditions. Laboratory tests were conducted to assess functionality, sensor
calibration, and response times, while field trials evaluated performance in actual driving scenarios. Feedback
from test participants and stakeholders informed adjustments and optimizations.

G. Optimization and Fine-Timing
Iterative optimization and fine-tuning were performed based on testing results and user feedback.
Adjustments were made to the alcohol detection algorithm, system parameters, and control logic to enhance

performance, stability, and user experience. Measures were implemented to address identified issues or
limitations.

H. Documentation and Deployment

The research process and findings were documented comprehensively, including system design,
implementation details, testing procedures, and validation results. Plans for system deployment and
integration were outlined to facilitate wider adoption and implementation, with consideration given to
regulatory compliance and industry standards.
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I1l. MODELING AND ANALYSIS

The Alcohol Sense Engine Lock system orchestrates a precise sequence of operations to ensure effective
functionality. Upon system activation, the Arduino initializes its internal components and begins acquiring
sensor readings from the MQ-3 alcohol sensor and GPS module. Continuous comparison of sensor data
against predefined thresholds determines the presence of excessive alcohol levels, triggering engine lock via
the H-bridge driver. In tandem, the system activates a buzzer to provide auditory alerts to the driver.
Simultaneously, the GPS module captures location data, which the Arduino processes and, if applicable,
transmits through GSM communication for remote monitoring. Calibration, safety measures, security
protocols, and efficient power management are integrated into the system's design, ensuring robust
functionality and operational integrity. The Arduino's meticulously programmed code facilitates real-time
execution of critical tasks, guaranteeing timely system responsiveness.

Figure 1: Circuit Diagram

1. Arduino UNO:

Employing an Atmega328P microcontroller, the Arduino Uno orchestrates intricate control algorithms,
orchestrating sensor interfacing, actuation, and communication protocols. With its 32KB flash memory, 2KB
SRAM, and 14 digital /O pins, it boasts formidable computational prowess and versatile control capabilities
for the system’s operation.

Figure 2: Arduino UNO
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2. MQ-3 Sensor:

The MQ-3 sensor is a gas detection module specifically designed for alcohol vapor detection. It employs a
tin oxide semiconductor to detect a wide range of alcohol concentrations in the surrounding environment.
When alcohol molecules come into contact with the sensor's surface, they alter its electrical conductivity,
producing a measurable change in resistance. This change is then converted into an analog voltage signal
proportional to the concentration of alcohol present. The MQ-3 sensor provides a reliable and sensitive means
of detecting alcohol vapor, making it an essential component of the Alcohol Sense Engine Lock system.

Figure 3: MQ3 Sensor

3. DC Motor:

The DC motor emerges as the prime mover within the system, effectuating the activation of engine
immobilization mechanisms consequent to alcohol detection. Driven by pulse-width modulation signals
emanating from the microcontroller, it proffers meticulous and expeditious engine lockdown capabilities.

L d

Figure 4: DC Motor

4. LCD:

The Liquid Crystal Display (LCD) assumes a pivotal role in furnishing salient visual cues to the operator,
including conspicuous prompts like "Alcohol Detected.” By virtue of its adept utilization of parallel or serial

communication paradigms, it bequeaths unambiguous and succinct informational displays conducive to user
engagement.

Figure 5: 16 x 2 Display
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6. GSM/GPS Module:

Integrating GSM and GPS functionalities seamlessly, the module acts as a conduit for real-time data
dissemination and precise spatial tracking. By leveraging cellular networks and GPS satellites, it engenders
the swift relay of vehicular coordinates to preordained recipients, ensuring swift interventions in instances of
alcohol detection.
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Figure 7 : GPS / GSM Module

7. Buzzer:

The buzzer provides auditory alerts to the driver in addition to visual feedback from the LCD screen. When
alcohol is detected, the buzzer emits an audible alarm to further alert the driver to the presence of alcohol and
the need to take appropriate action.

Figure 8 : Buzzer

8. SIM 800C:

The SIM800C module is a versatile GSM/GPRS communication module that enables the Alcohol Sense
Engine Lock system to transmit data and communicate with external devices over cellular networks. It
supports quad-band GSM/GPRS frequencies, allowing for global compatibility and seamless integration into
various network environments. Equipped with robust communication protocols and an embedded TCP/IP
stack, the SIM800C module facilitates reliable data transmission, SMS messaging, and internet connectivity.
Additionally, its compact form factor and low power consumption make it ideal for embedded applications
requiring remote monitoring and control capabilities. By incorporating the SIM800C module, the Alcohol
Sense Engine Lock system gains real-time communication and tracking functionalities, enhancing its
effectiveness in preventing drunk driving incidents.
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Figure 9: SIM800C
9. User Interface Components (LEDs, Push Buttons, Switches):

LEDs illuminate the path to system status elucidation, whilst push buttons and switches serve as conduits
for user interaction and system parameter manipulation. These fixtures augment user operability and endow
the system with manual intervention avenues.

IV. RESULTS AND DISCUSSION

When an intoxicated individual attempts to operate the vehicle, the alcohol sensor swiftly detects the
presence of alcohol, prompting the system to immediately shut down the engine and emit an audible alarm.
Simultaneously, the GPS module activates, transmitting real-time coordinates to designated contacts,
facilitating swift intervention. This prompts nearby individuals to exchange seats, thus preventing potential
accidents. The LCD screen provides real-time feedback to passengers, enhancing

situational awareness. Rigorous testing and meticulous component integration ensure the system's reliability,
as demonstrated in the accompanying image.
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Figure 10: Showing results when alcohol detected
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Figure 11: Sending location coordinates to the registered mobile number

V. CONCLUSION

In conclusion, the development and integration of the Alcohol Sense Engine Lock system represent a

significant advancement in the field of drunk driving prevention technology. By combining sophisticated
sensor technology, robust hardware components, and intelligent control mechanisms, the system offers a
proactive solution to the pervasive issue of intoxicated driving. Through real-time alcohol detection, engine
immobilization, and GPS tracking capabilities, the system effectively deters and prevents drunk driving
incidents, thereby enhancing road safety and potentially saving countless lives. Continued research and
development in this area hold promise for further improvements in drunk driving prevention strategies,
ultimately contributing to the creation of safer road environments worldwide.
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