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Abstract :- Travelling from one place to another is a part of everyone’s life. The number of vehicles on the 
road have increased drastically, leading to traffic congestion and lot of time is wasted because of traffic snarls. 
Our system aims for providing traffic information before hand to the commuters and traffic officials so that they 
can avoid heavy traffic routs and prefer alternative routes to reach their destination. Our advanced system uses 
number autonomous drones which will repeatedly survey various areas for road traffic intensity and update the 
data which will be stored in a cloud storage database which will be accessable through an Android application. 
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I. INTRODUCTION 

          Humans are amazed by levitation. This is probably the reason that we are living in a three-dimensional 

world. But, human beings live and move in two dimensions mainly. However, humans have a very strong 

intention to overcome their biological limits. This has led humans to build machines that enable them to move in 

three dimensional space. Unmanned Arial Vehicles are crafts capable of flight without an onboard human pilot. 

They are controlled remotely by an operator or controlled autonomously via pre-programmed flight paths.  

According to statistics, traffic jams result in carbon dioxide (CO2) emissions that contribute to climate change 

which in turn causes wastage of money and fuel, and produces greenhouse gases (GHGs) that contribute to 

climate change. 

A new study by the U.S. Treasury Department finds that traffic snarls wasted 1.9 billion gallons of fuel in the 

year 2011, about 5% of the gas American people used.  At the present price, that would be more than $7 billion 

overall in the nation. Alsoother related studies have indicated that Americans collectively waste about 5 billion 

hours in traffic, meanwhile, New Yorkers lost 50 hours in traffic in 2012 which works out to billions of dollars 

more in lost productivity. Average urban American wastes 4 workdays annually in traffic congestion is 

responsible for 100 billion liters of wasted fuel or 250 billion tons of CO2 in the United States alone. 

In our system we are programming the drones to survey particular areas to report the traffic intensity. The drone 

will fly over the areas repeatedly and collect information regarding the traffic conditions. The drone is equipped 

with an on board camera which will survey the area.  

The system is capable of helping the people to overcome this problem by simply accessing their smartphones. 

The drone will process the image captured and filter out the information which is required and transmit it to the 

cloud storage. The android app will show the status of traffic either in the user’s area or a particular area which 

the user wants to know on the smartphone. Accordingly the user can choose alternative routes to reach their 

destination, this will help to cut down traffic jams to a great extent. This information can also be used by the 

traffic authorities to keep a watch on traffic remotely and take necessary actions whenever required to rectify the 

smooth traffic flow. The system is also capable of providing accident alerts to nearby road safety authority and 

hospitals for fast response of medical aid to injured people. 

II. RELATED WORK 

According to the Triz Journal Survey of traffic snarls in Mumbai city, which is one of themost populated cities 

in the world. In morning peak hours, the commuters travel to various parts of Mumbai and return back in the 

evening, during these hours the issues faced on road are excessive pollution, reduced mileage of vehicles and 

loss of natural resources due to traffic jams. The suggested solutions to these problems are to divide or relocate 
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offices for employee convenience which is not a feasible solution to the existing problem. Another solution 

would be to decide shift-wise start and end office timings. This would also be difficult to implement. 

Google maps also provides similar statistics regarding traffic and routes but it is reliable only up to a certain 

extent. There are some faults and inaccuracy in the database. Also the database is not regularly updated which 

can cause difficulties to the people relying on it. 

III. PROPOSED SYSTEM DESIGN 

 

The system has many individual subsystems which work collaboratively to achieve the result of the proposed 

system.  

A] Quad Copter Theory- 

The Quad copter uses four BLDC motors with propellers, each controlled by its own electronic speed controller. 

Using sensors like accelerometers which measures the acceleration we can measure the angle of the quad copter 

in terms of X,Y, and Z and consequently adjusting the RPM of each motor in order to self-stabilize the drone. 

The quad copter platform provides stability as a result of the counter rotating motors which result in a net 

momentum of zero at the center of the quad copter. [4] 

                                        

Fig. 1. Shows net movement at F3=0 
 

Using this principle we are able to adjust the speed (RPM as a function of the voltage provided to the motor) of 
each individual motor in order to correctly manipulate the drone’s pitch, roll and yaw. Roll and pitch can be 
controlled by changing the speed of the corresponding motors, whereas yaw control involves fine balancing of 
all four motors in order to change the moment force applied to the quad copter.[1] 
YAW ANGLE: It is the angle between an aircraft’s longitudinal axis and its line of travel, as seen from above. 

PITCH ANGLE: It is the angle between a body’s rotational axis, and a line perpendicular to its plane.  

ROLL ANGLE: It is the angle of rotation of a vehicle about its longitudinal axis. 
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Fig. 2. Shows Pitch, Roll and Yaw for aircraft. 

 

               Fig. 3. Shows direction of rotation of motors. 

As seen from the above figure 3, two motors i.e. motor 1 and 3 are rotating clockwise and the other two motors 
are rotating anti-clockwise so as to ensure the perfect balance at the center of the quad-copter. [2] 
 
THE KINETIC PRINCIPLE OF QUADCOPTER. 
Quad copters are unlike helicopters which have variable pitch angle, the quad copter attains the expected speed 
by its fix pitch motors whose speed is adjustable. [3]The basic kinetic illustration is shown below. The vertical 
movement of drone can be controlled by adjusting the speeds of all four motors at the same time. Movement 
along the X axis depends on  inclination on Y of which angle could be adjusted by slowing the speeds of motors 
1 and 2 and speeding up motors 3 and 4.The inclination also generate the acceleration along X direction. 
Movement along the Y axis isdependent on the inclination on X continuously. [5] 
Yaw movement is achieved by the imbalance of the momentum generated by the four rotors. The imbalance of 
the moments, if calculated accurately, could generate anticipated yaw movement. If we want the quad copter to 
turn clockwise, the speeds of motor 2 and 4 should be increased to overcome the moments produced by motor 1 
and 3. A good controller meets the requirement that the quad copter remainsin constant its altitude and pitch 
angle when the yaw angle is turning to its expected value. 
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Fig. 4. Shows the upward thrust produced by all motors. 
B] Microcontroller: 
For high and fast processing power we are using Raspberry Pi B single board computer. 
Raspberry Pi: 

The Raspberry Piis asmart card-sizedsingle-board computerdeveloped in theUKby theRaspberry Pi 

Foundationwith the intention of promoting the teaching of basiccomputer sciencein schools. 

The Raspberry Pi is based on theBroadcomBCM2835system on a chip (SoC), which includes anARM1176JZF-

S700 MHzprocessor,Video CoreIV GPU, and was originally conveyed with 256 megabytes ofRAM, later 

upgraded (Model B & Model B+) to 512 MB. The system hasSecure Digital(SD) or Micro SD sockets for boot 

media and persistent storage. 

 

       Fig. 5. Raspberry Pi Computer model B+ 
 
 

The drone equipped with Raspberry Pi is capable of stable autonomous flight control, also it allows us 
to interface a camera to it as it has an inbuilt DSP. With the help of images captured by the drone we will 
monitor the traffic intensity of a particular area and after image filtration and processing the data containing 
levels of traffic intensity will be reported to the cloud storage. Another vital advantage of Raspberry Pi is that 
internet access is possible with the use of portable dongles. Access to the internet is required to send the data 
collected by the drone to the cloud storage. 
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Fig. 6. Raspberry Pi Camera Module. 
 

The Camera Module comes equipped with a 5 megapixel sensor which is capable of taking still photos with a 

resolution of 2592×1944 and can record up to 1080p HD videos at 30fps, allowing users to build video 

applications. The board can plug into the currently unused CSI pins on the Raspberry Pi module, via I2C for 

control. 

The data on the cloud storage can be accessed by any user through an android application. This application will 
have access to the user’s location and provide traffic details of the surrounding areas. Also user can access 
traffic details of remote locations by entering the name of the desired location into the application. 

 

 

Fig. 7. Operation of the system 
 

The figure depicts the operation of the entire system which collaborates the utilization of quad copters, image 
processing and cloud storage. 

 
 

IV. CONCLUSION 

                               The Drone based traffic congestion control system has many useful applications in the 
present world. The drone gives real time status of the traffic in a particular area and also alerts about the 
accidents, traffic jams and other incidents on the road. It has the limitation that the drone is battery powered and 
hence a charging dock is required where the drones can be recharged after certain interval of time. Also the 

protection and operation of the drone in monsoon is a great issue. 
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