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server, controlled a robot through our website, and deployed parts of the project through our back-end
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security force Figure 3. Dashboard home page web server

* Deploy state-of-the-art machine learning models in novel Raspberry Pi 3B+ with a camera module to perform
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The robot uses a plethora of tools to
perform required functions. The
assembled robot platform is seen to the
right in Figure 5. The robot features:
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rC I ec u re reSOurces, we tralned a custom ObJeCt Rover On-Premises Camera Feed GPASAT_racke.arc

detection model utilizing the YOLOv5 foulr Major o:es ngd be:t de th " "
architecture to detect and label People, ncorporating drones to provide the user with an aeria

Bikes, Angle Grinders, and Bolt Cutters. perspective of th.elrcampus. ,
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can be seen to the right in Figure 4. The Develop a fully autonomous robot system to further decrease
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The architecture is divided into three parts: Front-end, Back-end,
and Robot. Figure 1 below displays a detailed setup of our
architecture, showing the full path that each command takes
from origin to destination. To connect the client interface to all
other parts, we utilized AWS.
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s < N detection model, an algorithm is used to was trained on a dataset containing normal
[ ctoks uttos . check for Intersection Over Union (I0OU) crowd behavior and aggressive individual
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certain threshold, an alert is generated to normal behavior. This determination helps
notify a user that a bike theft is likely in detect behavior that needs to be addressed by
progress. an on-duty officer or other security official.
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The PatrolBot is meant to reduce the strain caused by lack of
cameras or personnel on UNRPD or other security forces. By
utilizing the system’s traversal, camera, and associated models,
security forces, such as UNRPD, will be able to respond quicker to
aggressive incidents and bike theft on their campuses. Students
will be able to focus more on their studies by being in a safer
environment, rather than worrying about different aggressive
incidents or their bicycle being stolen.
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Figure 1. Project architecture
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