CS592-Drone:
Towards Autonomous Drones for Your Use

Instructor: Chunyi Peng
Time: TTH 12PM LWSN B134 (Spring 2026)

This is a NEW graduate-level seminar course which is approved as MS and
PhD study of plans.

1.  Course Description

Unmanned Aerial Vehicles (aka. drones) are gaining significant momentum.
With unparallel advantages of flying in the low sky (say, small drones below
400ft, regulated by FAA in the USA), drones have moved many existing
activities from the ground to the sky and enabled new thrilling applications
across a wide range of verticals such as aerial photography, surveillance,
smart agriculture, transportation and logistics, public safety and rescue, to
name many.

In this course, we will explore the ongoing revolution to autonomous drones.
Students expect to learn (reproduce and develop) core technologies enabling
autonomous drones, spanning perception, communication, and control, as
well as the integration and field tests. Students also expect to understand the
state-of-art and recent trends, explore emerging technical problems, master a
suite of research skills (e.g., paper reading and discussions, communication
and presentation, report writing, critical thinking, problem solving and
teamwork), and gain experience of carrying out original research through
course projects. Hopefully, through this course, students will generate
publishable results from course projects or find some interesting topics for
long-term research.

We will take an inter-disciplined approach over Al (computer vision, machine
learning, robotics and world models) and systems (edge computing, wireless
sensing, mobile networking and distributed systems).

Throughout this course, students will learn and implement algorithms for
autonomous and intelligent drones, and demonstrate the developed



algorithms in an end-to-end drone system (commercial-of-the-shelf drones
and aerial simulators). Topics include but not limited to

- Aerial perception, mainly on aerial vision (semantic segmentation, object
detection and tracking, depth estimation, drone localization, scene
understanding and modeling).

- Drone control (motion and path planning, obstacle avoidance, trajectory
monitoring and control, drone traffic management)

- Edge-assisted computing (ultra-low latency and reliable communication,
5G/6G in the field, mobile edge computing).

- Integration and field test (demonstrated for one drone application and
use).

2.  Prerequisites

As an advanced topic course, we assume that students already have a basic
understanding on Al and systems. Project experience and good programming
skills are a must, as the course project is an important part of this course.

Many topics in this course are inter-disciplinary and require to apply
technologies in computer vision (CV), LLM/VLM, reinforcement learning (RL),
robotics, edge networking and computing. Prior experience is a great plus but
optional.

3. Textbook and Course Materials

No textbooks are required. The course materials are mainly from research
papers from top conferences like ICRA/IROS/HRI (robotics), CVPR/ICCV/ECCV
(computer vision), AAAI/ICML/ NeurlPS (machine learning), and
MobiCom/MobiSys (mobile systems).

4. Grading Policy

= Lab assignments: 25 %

= In-class presentation and participation: 15%
=  Mid-term Exam: 25 %

= Final Project: 35%

5.  Assignments



Lab assignments. Students will do 2 out of 3 lab assignments which
cover three pillar technologies: perception, control and edge computing.
Students are encouraged to use testbeds developed and operated by
Purdue teams such as AirLab (http://airlab.cs.purdue.edu/) and MI-LAB
(http://milab.cs.purdue.edu/).

In-class presentation and participation. Every student is going to present
one paper and participate paper discussion in class. Papers can be
selected from the reading list (or out of the list but from other top
conferences). It is encouraged to present and discuss papers relevant to
final course project.

Midterm exam: An in-class midterm exam is to cover the lectures, lab
assignments and topics discussed as a regular course.

Final project. One final course project will be done in a team of 2-4
students. Team and topic will be determined in the first few weeks. A
course project report, with an in-class presentation (and demo) in the
final week is required.

Schedule (tentative)

Week 1: Course Introduction and background

Week 2: Hot topics and ongoing research highlights
Week 3-4: Aerial Vision and Perception (basic)

Week 5: In-class presentation and discussion (Lab 1)
Week 6: Drone control (basic)

Week 7: In-class presentation and discussion (Lab 2)
Week 8: Mobile edge computing for drones (basic)
Week 9: In-class presentation and discussion (Lab 3)
Week 10: Midterm (and project mid-term presentation)
Week 11: Drone applications and systems

Week 12-13: advanced topics

Week 14: Final course project presentation and demo
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