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Research question : How to make a decentralized controller to control a platoon of drones in uncertain environments? 

Introduction - The last decade has seen an 
increase in research of autonomous vehicles. This 
research tries to tackle autonomy in Unmanned 
Aerial Vehicles (UAV) by specifically designing 
decentralized controllers for platooning. Most 
common approach to control a platoon of drones 
is to rely heavily on numerous sensors and a base 
control station to make decisions for the platoon. 
This project focus on tackling autonomy in 
mission critical areas and scenarios where 
traditional sensors like GPS, cameras have 
limited viability and scope. 

Methods - This project focuses on developing 
a positional control of drones using 
Q-learning, a Reinforcement Learning (RL) 
algorithm. Primary focus is to build a high 
level controller (RL based) in conjunction with 
low level controller (PID) to simulate swarms 
of drones for formation control. A total of 
8000 state-action mapping was generated 
using following relation:
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A stochastic gradient descent 
algorithm was used to approximate the 
discrete control to continuous control. 
Here w is the weight vector and J is the 
cost function.

  
Results - Figure 1 shows the 
accumulation of rewards with the 
number of iterations. It can be observed 
that the rewards keep on increasing 
which is a good indication that the 
algorithm is converging to its optimal 
value. 
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Figure 1 : Accumulation of rewards with iterations

Figure 2 : ROS simulation to verify the result

Figure 3 : Z position control result
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TRAINING TESTING The states represent the difference in 
coordinates of the drone with the goal 
coordinates. The allowed X, Y and Z value 
of the state is [-10,10] respectively.
Deep reinforcement learning was also 
studied as an alternative for function 
approximation. Although it is the best non 
linear function approximator, it does have 
its own demerits like needing huge 
resources, data etc. 


