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QuadSat Swarm is a multidisciplinary senior project

research group consisting of ME, CS and ECE seniors and

underclassmen. The goal of this research project is to

develop quadrotor systems to be used as economical

Earth-based satellite test platforms to research and

develop effective on-board spacecraft control algorithms.

This fleet of quadrotors will employ graduate student

nonlinear attitude control theory as well as Artificial

Potential Field (APF) algorithms to autonomously achieve

user-designed swarm formations.

Swarm ImplementationSystem OverviewAbstract

Applications

Acknowledgements

This project aims for an economic alternative to
costly research-based autonomous quadrotors.
Industries that can benefit from this include:

• Brokking, Joop M. “Brokking.net - My Personal Project Page.”
Brokking.net - My Personal Project Page., www.brokking.net/.

• ElKholy H. Dynamic Modeling and Control of a Quadrotor Using Linear
and Nonlinear Approaches. 2014. Master of Science in Robotics, Control
and Smart Systems, The American University in Cairo, Cairo Egypt

• Khatiwada, Sital, John McCormack, and May-Win Thein. "Particle Swarm
Optimization Tuning of Fault Tolerant Sliding Mode Control for
Quadrotor." ASME 2018 Dynamic Systems and Control Conference.
American Society of Mechanical Engineers, 2018.

• McCormack, John Decentralized Multi-Agent Group and Formation
Coordination. 2019. University of New Hampshire Masters Thesis

References

Rotor Speed Analysis

Thanks to The UNH Parents’ Association, our underclassmen,

Andrew Masters, NASA, the UNH ME Department, for their support!

• Construction and 
assembly of 5 quads

• Introducing hardware 
& sensors

Hardware & 
Electrical 

Design

• Implementing linear 
& non-linear controls

• Attitude and position 
feedback

Autonomy 
Development

• Introducing hardware 
to send/receive data

• Ground station 
computing algorithm

Swarm 
Communication

Autonomous 
Cohesive 
Motion

Kf and Km were experimentally determined using a custom mounted bearing and a load cell.
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Current State: Quadrotor Control Loop

• Linear Proportional Integral Derivative (PID)
controllers used for altitude and position control

• Nonlinear Sliding Mode Control (SMC) being
implemented for attitude control
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Rotor mechanical fault (flexing) observed at 
high rotor speeds.
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