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Abstract :  In India we face major traffic issues in the metropolitan cities and we have to halt at many traffic signals throughout our 

journey. Even if we halt at the traffic signals, the engines of the bikes are running and they still emit a of greenhouse gases. To 

overcome this issue we can shut the engine automatically if the vehicle is stationary for more than 10 seconds. The vehicle can be 

started again when there are less than 10 seconds remaining for the signal to turn green. In this way we can cut of the carbon 

emissions and also save fuel.  

  

This project focuses on the design and fabrication of an Internet of Things (IoT)-enabled smart switch for two-wheelers. The primary 

objective is to develop a switch mechanism that automatically turns off the engine after a predetermined idle time, typically between 

5 to 10 seconds, and initiates engine start-up when the switch is actuated. The system leverages IoT technology to enhance the 

efficiency and safety of two-wheelers by reducing unnecessary engine idling, conserving fuel, and minimizing environmental 

emissions. The abstract outlines the key features, technologies, and benefits of this innovative smart switch for two-wheelers.  
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I. INTRODUCTION 

In the dynamic landscape of transportation, particularly in urban environments, two-wheelers stand as essential modes of mobility. 

Recent advancements in technology have catalyzed the evolution of these vehicles, leading to the conception of innovative solutions 

aimed at enhancing user experience while addressing environmental concerns. This project endeavors to create an IoT-based smart 

switch for two-wheelers, revolutionizing conventional expectations. 

 

Central to this system is an intelligent switch that automatically halts the engine during brief idling periods, typically within 5 to 

10 seconds, and reignites it upon engagement. Beyond this, the project incorporates a sophisticated fuel consumption tracking system. 

Through the integration of a microcontroller, the vehicle is interconnected with the digital realm, enabling remote monitoring and 

real-time data transfer to a dedicated mobile application. 

 

This comprehensive approach empowers riders to monitor fuel usage patterns, facilitating informed decisions for cost-effective 

and sustainable commuting. By synergizing fuel efficiency with IoT capabilities, the project not only optimizes the riding experience 

but also contributes to a greener future. This marks a significant stride in the realm of two-wheeler innovation, heralding a future 

where technology aligns seamlessly with environmental consciousness. 

II. LITERATURE REVIEW 

 In recent decades, the focus has shifted towards energy conservation and reducing greenhouse gas emissions. This has led to a 

growing interest in cutting energy consumption in public transportation, particularly heavy-duty vehicles. However, passenger and 

personal vehicles also play a significant role in emissions and fuel wastage during idling. 

 

The content highlights the intricate relationship between vehicular traffic dynamics, fuel consumption, and CO2 emissions. Notably, 

traffic congestion can spike fuel consumption by up to approximately 80%, leading to significant delays in travel times. Crucial 

variables such as velocity, acceleration, vehicle properties, engine characteristics, external conditions, and vehicle state are key 

determinants that affects fuel economy. The research reveals that daily fuel loss at specific signal intersections can reach as high as 

Rs 65,960.94, indicating significant economic consequences. According to the researchers, on an average 30% of the fuel is 

consumed by a public vehicle during its standstill i.e., idling motion. Idling a vehicle for more than 10 seconds can consume more 

fuel than restarting the engine. This is because modern engines are optimized for fuel efficiency under load rather than during idle 
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periods. Following the advice in the TATA operator manual to stop the engine and restart it if waiting for more than a minute, such 

as at traffic signals, is a practical method to conserve fuel and lower emissions. Furthermore, the transportation sector emits 

approximately 150 million tons of CO2, with road transport accounting for 87% and CO2 emissions during idling represent about 

9% of the transport sector's total emissions and the CO and HC about 70% of total emissions. The Environmental Protection Agency 

(EPA) in the USA identifies six common air pollutants, including particulate matter, carbon monoxide, nitrogen oxide, and lead, 

with vehicle exhaust being a major source of these pollutants. This exhaust is linked to serious health issues like asthma, lung 

cancer, and debates, primarily due to nitrogen oxide and particulate matter emissions. The heavy reliability on petroleum-based 

energy sources, which are finite and non-renewable, leads this concern to detrimental effects on health and the climate. 

 
The stop-start vehicles require robust batteries and starter systems, they are more affordable than full hybrid vehicles. Europe has 

embraced this technology more vigorously due to stringent environmental targets and more rigorous regulations. The proposed 

micro-hybrid system comprises components like throttle position sensors, starter motors, and control circuits to ensure efficient 

stop-start functionality. It employs a sophisticated algorithm and embedded processor to optimize fuel efficiency. The benefits of 

this technology are particularly evident for vehicles spending considerable time idling at traffic lights or in congested traffic. It 

continuously monitors the vehicle's status, including ignition, engine speed, vehicle speed, and more, to determine when to stop and 

restart the engine. The logic behind the Start-Stop system considers conditions like idle engine status, neutral gear, speed, ignition, 

and brake/clutch positions to decide when to stop and start the engine. 

 

The microcontroller is the brain of the system since it receives the input signals from the sensors. All sensors make the system full-

proof, and the microcontroller analyses the data collected them to take a decision. Embracing this approach can contribute to better 

fuel efficiency and reduced environmental impact in everyday driving situations. 

III. METHODOLOGY 

This project focuses on tackling urban emissions by developing an IoT-enabled smart switch for two-wheelers, automatically 

shutting off the engine after 5 to 10 seconds of idling to conserve fuel and reduce emissions. The system's core components include 

an Arduino Uno microcontroller, HC-05 Bluetooth module for remote control, and push buttons for manual override. Sensors monitor 

idle time, triggering engine shutdown to optimize fuel usage. Users can adjust idle time thresholds to balance efficiency and 

performance. The engine shutdown process is controlled via the ignition system, restarted manually through push buttons. IoT 

integration allows for remote monitoring via a mobile app, tracking fuel consumption and emissions. Fuel consumption is measured 

manually using a burette, providing data for analysis. Operational parameters are logged for evaluation. Bench testing ensures system 

functionality and safety. A user-friendly mobile interface enhances usability, providing real-time feedback on emissions and fuel 

savings, empowering users to make eco-conscious choices. 

Fuel consumption is measured by feeding a known quantity of fuel (1 liter of petrol) into the system using a burette. Manual 

observation determines consumption rate, yielding a Fuel Constant of 160 ml/hr for a 100cc bike. 

The following is the interface of the app interface:  

 

 

 

 

 

 

3.1 Components   

The following are the components used for the project. 

 

3.1.1 Arduino Uno (Microcontroller) 

The microcontroller is going to be the brain of our model. The board has regular innovation and a bug fix in the design of the board 

to make the board suitable for the project use. 

3.1.2 IR Sensor 

IR sensor is an electronic device that emits light in order to sense some object of the surroundings. An IR sensor can measure the 

heat of an object as well as detects the motion. Usually, in the infrared spectrum, all the objects radiate some form of thermal 

radiation. These types of radiation are invisible to our eyes, but infrared sensor can detect these radiations. 
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3.1.3 HC-05 Bluetooth Module  

HC-05 Bluetooth Module is an easy-to-use Bluetooth SPP (Serial Port Protocol) module, designed for transparent wireless serial 

connection setup. Its communication is via serial communication which makes an easy way to interface with controller or PC. 

HC-05 Bluetooth module provides switching mode between master and slave mode which means it able to use neither receiving 

nor transmitting data. 

 

3.2 Block Diagram 

 

BLOCK DIAGRAM 
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3.3 Flowchart 

FLOWCHART 

 

IV. RESULTS AND DISCUSSION 

The IoT smart switch for two-wheelers stands at the forefront of a transformative shift in transportation paradigms. Its ability to 

optimize fuel consumption represents a significant step towards reducing carbon emissions and mitigating environmental impact. 

By leveraging real-time data analysis and intelligent regulation of engine performance, this innovation not only minimizes fuel 

wastage but also fosters a more sustainable mode of mobility.  

In essence, the IoT smart switch for two-wheelers represents more than just a technological innovation it symbolizes a 

commitment to sustainability and a vision for a smarter, greener transportation ecosystem.  

The following is the observational reading and its calculations: 

 

 ROUTE DISTANCE 

(km) 

TOTAL TIME FOR 

THE TRIP (sec) 

IDLING TIME 

(sec) 

TRIP 1 COLLEGE-

PRABHADEVI 

7.7 2160 497 

 PRABHADEVI-

COLLEGE 

7.7 1980 541 

TRIP 2 COLLEGE- 

ANTOP HILL 

8.1 2280 847 

 ANTOP HILL-

COLLEGE 

8.1 2100 690 

TRIP 3 PRABHADEVI-

ANTOP HILL 

6.8 1320 440 

 ANTOP HILL-

PRABHADEVI 

6.8 1345 435 

OBSERVATION TABLE 
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Idling Time(sec) Fuel saved (Liter) Money Saved(Rs) 
497 0.019 2 

541 0.021 2.19 

847 0.033 3.44 

690 0.027 2.80 

440 0.017 1.78 

435 0.0169 1.77 

RESULT TABLE 
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