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Goal

❑ Design a rigid body model of the quadcopter 
incorporating all acting forces

❑ Develop a control system that would interface 
with mathematical sensor values enabling 
thrust, pitch, roll, and yaw 

❑ Our goal was to design and implement an autonomous 
quadcopter on the Raspberry Pi platform, while at the same 
time learning about differential systems and how they integrate 
with software and hardware on the quadcopter 
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Automated Drone Controller Design (ADCD)

Research Challenges

❑ Developing the dynamic mathematical model of the physical 
system 

❑ Interfacing between the hardware and software to produce a 
stable, real-time system 

❑ Maximizing efficiency among the system to produce a longer 
flight duration

Motivations and Objectives

❑ Motivations
▪ Learn about differential systems through the development 

of an autonomous quadcopter
▪ Develop a better understanding of flight controllers and the 

theory behind quadcopters
❑ Objectives
▪ Develop the mathematical model to simulate a physical 

system that will change dynamically 
▪ Interface between the software and hardware to achieve a 

responsive and stable system

❑ Simulating our state space equations 
derived from our differential mathematical 
model, stability is reached yielding the 
desired correction factors

❑ Develop a real time interface between the 
software and hardware of the control system

❑ Implement a real time dynamic control system 
that interfaces with physical hardware sensors 
enabling thrust,  pitch, roll, and yaw

❑ We were able to use the state space equation 
to autonomously control the position and yaw of 
our quadcopter mathematical model


