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Background
In GPS-denied or degraded environments, unmanned aerial
vehicles (UAVs) require alternative localization methods to en-
sure autonomous operation. Visual Simultaneous Localization
and Mapping (Visual SLAM) has emerged as a lightweight,
real-time solution using only onboard cameras and IMUs. Mod-
ern frameworks such as ORB-SLAM3 and VINS-Mono enable
UAVs to perceive their surroundings, estimate their trajectory,
and build maps in challenging indoor or outdoor scenarios

Project Goal
Each student (or subgroup) will be assigned a different state-
of-the-art SLAM algorithm (e.g., ORB-SLAM3, VINS-Mono,
SVO/DSO). Calibration parameters (camera intrinsics/extrinsics,
IMU) will be provided by the supervisors. The students will
first experiment with their assigned algorithm in a ROS envi-
ronment using pre-recorded datasets. In the second phase, the
algorithms will be deployed on our drone platform for real-time
testing. Finally, the results will be jointly evaluated in terms of
accuracy, robustness, and real-time performance under varying
conditions.

Intermediate Goals
• Familiarization with Visual SLAM: Gain a solid under-

standing of the basic principles of Visual SLAM by studying
and experimenting with state-of-the-art open-source imple-
mentations. Focus is on how features, sensor inputs, and
back-end optimization interact.

• Running SLAM in ROS: Select one assigned algorithm
(e.g., ORB-SLAM3 or VINS-Mono) and set it up within the
ROS environment. Work with the provided camera calibra-
tion files and datasets to reproduce known results and validate
correct functionality.

• Deployment on a Drone: Transfer the SLAM pipeline onto
a real drone platform supplied by the supervisors. Conduct
experiments in GPS-denied scenarios, evaluate localization
and mapping accuracy, and document the results of real-
world performance.

Requirements
• C++ / Python

• ROS (highly recommended) or ROS2

• Ubuntu/Linux

Learning Outcomes
• Gain hands-on experience with standard Visual SLAM

algorithms

• Learn how to run and integrate SLAM systems within a
ROS environment

• Understand strengths and limitations of different SLAM
algorithms through direct comparison

• Apply SLAM methods on a real UAV platform provided
by the supervisors
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Figure 1: Typical Visual SLAM pipeline: feature extraction,
matching, pose estimation, mapping, with our test drone.
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