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Intelligent Control of Autonomous Vehicles: UAVs and UGVs

In today’s world, drones are playing a major role in our lives. The use of drones as
autonomous systems offers several difficulties, primarily because of them being
such highly unstable dynamic systems. In industrial applications, drones offer more
versatility in motion. However, they have short battery life, instability, difficult to
do research on them unless they have open architecture. Their adaptivity to new
environments, complete autonomy, as well as their costs are all concerns about
drones.

Artificial intelligence (Al) and machine learning (ML) have made an ever larger
impact on our lives in 21% Century. One of the prominent impact of AI/ML is on
autonomy and autonomous vehicles, such as driver-less cars and UGVSs, in general
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Models of UAVs and UGVs, being highly nonlinear, are commonly based on
kinematic assumption or are data-based modeling or system identification. Once a
model is obtained, simulation can be used to test and verify their accuracies for pose
control and estimation purposes.

The aim of this presentation is two-folds: One is to solve some of these issues about
UAVs to enable a drone to self-learn to fly employing trial and error with
Reinforcement Learning. This also entails the ability to self-charge and hence also
be aware of its position information, meaning having the ability to self-localize. This
work shows the development of such a drone and a localization system which
provides a self-charging ability to a drone to perform sampling for Reinforcement
Learning methods. The other is to employ Reinforced Learning to plan and
implement a secure navigation paradigm for ground autonomous vehicles (UGV5s).
The implementation needs to provide self-learning capabilities of such vehicles
utilizing Robot Operating System (ROS) within the framework of Network Control
Paradigms followed by performance test.

The presentation will also provide a summary of Al/ML research at the University
of Texas (San Antonio) Autonomous Control Engineering (ACE) Laboratories.
Videos of many implementations are shown.
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