DEVELOPMENT OF AUTONOMOUS UAVS FOR PAYLOAD TRANSPORT AND FIRST AID APPLICATIONS
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The University of Nebraska–Lincoln (UNL) Unmanned Aerial Vehicles (UAV) Team is developing advanced drone technologies focused on autonomous payload transport, with a particular emphasis on first aid delivery. Currently, our team is participating in the GoAero Aerospace Competition, which challenges us to design and construct a UAV capable of efficiently transporting payloads under realistic mission conditions. In parallel, we are exploring the use of UAVs for emergency medical response, aiming to develop drones that can autonomously deliver first aid kits to remote or disaster-stricken areas. Our current project involves the construction of a hexacopter, optimized for payload transport and autonomous navigation. The team is in the process of assembling the drone by soldering electronic speed controllers (ESCs), programming an ArduPilot Mega (APM) flight control board, and integrating various sensors for stability and autonomous operation. The hexacopter's design prioritizes durability, lift capacity, and efficiency, utilizing lightweight composite materials to maximize flight endurance while maintaining high thrust-to-weight ratios. Additionally, the drone's modular payload system allows for quick adaptation to different transport missions, including medical supply drops. On the software side, the team is implementing autonomous waypoint navigation using Python and C++ in conjunction with the Robot Operating System (ROS) framework. Sensor fusion techniques, incorporating GPS, inertial measurement units (IMUs), and LiDAR, ensure precise navigation and object avoidance. For first aid delivery applications, we are developing computer vision algorithms using OpenCV and TensorFlow, enabling the drone to identify safe landing zones or detect human presence in emergency scenarios. Future iterations will integrate machine learning models to optimize delivery routes and adapt to dynamic environments. The UAV Team's research and development efforts are funded by the Engineering Student Advisory Board (eSAB), which has provided us with $2,600. However, this funding is insufficient to fully support our research into first response drone applications, which require additional resources for advanced sensors, improved power systems, and real-world testing. We are actively seeking additional sponsorships and grants, including potential funding from NASA Nebraska and other aerospace research organizations, to further our development of autonomous medical response UAVs. Beyond competition and research, our team is committed to STEM outreach and education, engaging with local schools and organizations to promote interest in UAV technology. We conduct hands-on workshops and demonstrations, allowing students to interact with drone systems and learn about aerospace engineering principles. Through these initiatives, we aim to inspire the next generation of engineers while advancing UAV capabilities for real-world humanitarian applications. By participating in the GoAero competition and pursuing first aid UAV research, the UNL UAV Team is at the forefront of autonomous aerial technology, developing drones that not only compete at high levels but also serve practical, life-saving purposes. Our interdisciplinary approach—combining hardware engineering, embedded systems programming, and artificial intelligence—prepares students for careers in aerospace, robotics, and autonomous systems while contributing to the advancement of UAV technologies on a global scale.
