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ABSTRACT
We have designed a module that detects the idling of a vehicle in a traffic signal and shuts off the engine
and also blocking the flow of the fuel supply for the engine for a specific period of time. This module also has an
indication while an ambulance is nearby so that the Driver can be alerted. This module also has the ability of
feeding the data online of its position, velocity and various parameters so that the vehicle can be controlled remotely.
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1. INTRODUCTION

Delhi loses 40000 litres of fuel per day in traffic (India Today). India loses 60000 crores due to traffic per
year (TOI). The above lines motivated us to think a solution to save fuel. So we came up with this project and named
it as Fuel Save Plan. We have analysed the fuel wastage during the idling period in a traffic signal while travelling
through Motor Powered vehicle, In order to overcome this problem we have a solution which involves in the
implementation of a WIRELESS technology and communication equipment through 10T, electromechanical system
and combined these into a seamless integrated environment.

2. MATERIALS AND METHODS

Table.1. Hardware Components
Components Quantity Price
Wi-Fi Module | 4 (Fixed in signal lane), 1 (in vehicle) | 5*500=2000
Arduino Board | 4 (Fixed in signal lane), 1 (in vehicle) | 5*530=2650
Power Secondary battery 700
Microcontroller | 1 600
Wi-Fi: Frequency range: 2.400~2.4835 GHz, Operating Voltage: 3.3V DC +10% I/O supply voltage, Security:
WPA2, Media Access Control: CSMA/CA with ACK, OS supported: Android/Linux/DOS, Bandwidth:
Comparatively high, Data transfer rate: 50MB/s.
Arduino Board: Operating Voltage: 5 V, Input voltage: 7-12 V (recommended), Digital 1/O pins: 14 (of which 6
provide PWM output), Clock speed: 16Mhz, Flash memory: 32KB of which 0.5KB used by boot loader, SRAM:
2KB, Analog input pins: 6, DC current per I/O pin: 40mA, DC current per 3.3V pin: 50mA.
Vehicle Detection: The greatest challenge in the project is vehicle detection. By detection we mean to locate the
lane or road in which the vehicle is present. So to detect the vehicle with minimal hardware and cost we came with
the following solution.

Every vehicle is equipped with a Microcontroller and Wi-Fi transceiver module. In a four corner signal, each
road has a Wi-Fi network_1. Each Network 1 has a unique ID assigned to identify the road in a junction. The vehicle
keeps on scanning for Network_1 throughout its journey. Once it detects Network_1 it connects to the network and
it transmits the data in the vehicle. When the data is non-zero, it transmits the count value and timing in the signal.
There is a possibility of the vehicle detecting multiple Network 1. In such a case the network with the best signal
strength is connected. After receiving the vehicle count and timing, the controller calculates the value and when it is
greater than 25, it halts the engine. When timing becomes zero it makes the data to 0 with 2 mins’ delay. And when
the data becomes zero then it signals the ECU to start the engine. After delay it acquires a non-zero value and process
goes on.

Figure.1. Placing Wi-Fi Network in each Lane
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To add up more features to this project we are equipping the microcontrollers in vehicle to signal the driver
when an ambulance or any other emergency vehicle is behind. While driving in a road we are able to hear the
ambulance sound but we are not able to find whether to move right or left. Three LED’s are installed in every vehicle.
One of these indicates the ambulance comes in the vehicle direction and the remaining two LEDs indicates the driver
to move left or right in order to make way for ambulance.

3. RESULTS
Below is a chart showing the average fuel usage by every category of vehicle that is idling at junctions.

Compact Sedan
Large Sedan
Compact Sedan
Medium Heavy Truck

Delivery Truck Diesel (19,500 GVW)

Tow Truck Diesel (26,000 GVW)
Medium Heavy Truck Diesel (23,000-33,000 GVW)
Transit Bus Diesel (30,000 GVW)
Combination Truck Diesel (32,000 GVW)

Bucket Truck Diesel (37,000 GVW)

Tractor-Semitrailer Diesel (80,000 GVW)

0.20 0.40 0.60

Idling fuel use (Gal/hr with no load)

Figure.2. Category of Vehicles Fuel usage in Idle time
It is evident those larger vehicles consume more fuel and that this system would reap more benefits in such
engine. This chart shows one estimate of how much is saved by a bus every year that reduces its idle time.
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Figure.3. Estimation of fuel saved by a Bus every year in idle time

Consider a car in Chennai, travels a six kilometer journey on a daily bases. In a crowded city like Chennai,
the car has to cross approximately 5 traffic junction waiting an average 100 seconds at each junction, let’s say 10
junction.

The amount of fuel saved is calculated as:

Time he spends in every signal = 100seconds

Fuel required for starting a vehicle = 7ml

Fuel spent in idling time for 100 seconds = 41.66 ml (as per calculation)

Fuel saved by this method (by turning off the engine) = 41.66-7 =34 ml (approx.)

If, Number of signals he crosses everyday = 10

Fuel saved for 10 signals = 34*10=340ml (one day)

Fuel saved for one month = 30*340=11200 ml = 11.2 litres

Price of 1 litre (petrol) = Rs.75

Amount saved in one month = 75* 11.2 =Rs.840

Amount saved in 1 year =840*12= Rs.10080
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Figure.4. Waste of Money and Time (The Society has to face in future)

For bus (higher fuel consumption — Heavy vehicle),

Fuel required for starting a vehicle = 12 ml

Fuel spent in idling time for 100 seconds = 120 ml (as per calculation)

Fuel saved by this method (by turning off the engine) = 120-12 =108 ml (approx.)

Fuel saved for 50 signals = 5400 ml (one day)

Fuel saved for one month = 30*5400= 162 litres

Amount saved in 1 year =12150*12 = Rs.145800
DISCUSSION

Our work not only pertains to this application but also finds its way into IOV (Internet of Vehicles) which is
similar to IOT and has wide variety of applications in the upcoming future.

Geolocation using Wi-Fi in cars as repeaters. Expanding the cover of a Wi-Fi network using networking and
map the entire flow of traffic in a locality thereby determining the location of a vehicle in case of emergency purposes
and also in case of thefts. The geolocation is made possible if every car has a unique Wi-Fi identifier that is used to
identify the vehicle. An identifier packet once sent through the network can be used to pinpoint the location of the
vehicle.

Wireless monitoring of car statistics real-time. Cars have become more powerful these days with a diverse
range of sensors to monitor each and every component in the car along with powerful ECUs that have algorithms
and tables to counter every situation. But this capability can also be enhanced through wireless communication real-
time. All the readings from various systems in a car can be transmitted through Wi-Fi and can be used in analysing
car condition, traffic movement, component quality and obtain useful findings from these data.

Disaster management and threat guidance systems. Cars lack the function of guidance system in unknown
environments as well as hazardous ones. This function enables the National administration/Government to issue
evacuation/ retreat orders to commuting vehicles thereby guiding them to safe places in cases of natural disasters.
This can lead to efficient disaster management and savings of countless lives. This can be done by upgrading the
software in the Wi-Fi module to support threat alerts and integrating the system with the mapping software to guide
the automobile safely away from threats.

4. CONCLUSION

The problem statement is the rising case of fuel wastage in crowded environments where vehicles
continuously idle for more than a minute eventually wasting fuel. The motive is to minimise the wastage using
technology. To come up with a solution, automatic ON/OFF of vehicles had to be done with the driver’s consent.
Hence the Elegant Traffic Tocsin was developed to automate this process.

With the implementation of this technology, 95% of fuel wastage at traffic junctions could be avoided which
totals to billion-dollar savings worldwide every day. What more would the society need than a cleaner, greener and
smarter world.
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