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This project aims to build a fixed-wing UAV that T
could autonomously complete flight missions

Including obstacle avoidance, image capture and
recognition, and payload dropping. The project will Ak
compete in the 2019 AUVSI SUAS competition[1].
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Design Approach

A High Level Software Design

» Design a fully autonomous UAV that can takeoff,
cruise, and land.

» Design a ground client that connects with the
remote server hosted by the competition
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» Implement an obstacle avoiding algorithm for the
fixed wing airframe.

» Design computer vision module to process image _ By B e
and identify target object. i CUEWE -
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» Implemented a client to communicate with a
remote server through RESTful API using Qt & *
framework. o

> Implemented utility tools to automate the data ?
stream.

» Researched popular obstacle avoiding algorithms
such as Rapidly-exploring Random Tree[2], and
came with our own naive algorithm.

» Implemented a 3D obstacle avoiding algorithm that
Inserts new waypoint around obstacles to avoid o ®enas o o |
Intersection, and adaptively chooses the altitude of A Interaction between the ground control software (left)

the waypoint. and the server(right)
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Land vehicle at the specified location.
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Challenges and Future Researches

» The current software was designed from a monolithic
perspective which tends to be high coupling and hard to
maintain. A good alternative will be using a microservice
architecture to reduce coupling and improve extensibility.

» The nailve obstacle avoiding algorithm was aimed to
maintain the flight pose of the fixed-wing plane. It was
Implemented without any optimization. Future projects
could be conducted to optimize the algorithm.
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