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In this demo we present a versatile Micro-Aerial Vehi-
cle (MAV) setup demonstrating fully autonomous live 3D
reconstruction in real-world scenarios. With the aim of
reproducability we provide key information on both the
hardware- and software-setup.

The value of vision algorithms for robotic perception has
long been appreciated, but as their deployment onboard real
platforms in real setups is often too cumbersome research
progress is hindered. For this reason, great simulation tools
have emerged, as for example, the work in [1] offering a
far simpler alternative for prototyping new state-estimation
and path-planning algorithms. However, the transition from
simulation to reality is still a big step and of paramount im-
portance for true robustness and applicability.

In order, for example, to reconstruct a structure of inter-
est in 3D, the agility of an MAV can give access to all the
necessary viewpoints much more effectively than using a
tripod, however, a reliable platform and onboard estimation
processes are imperative to accomplish the mission safely
and accurately. In this spirit, we demonstrate autonomous
path-planning with an off-the-shelf MAV and our software
setup.

In a series of real-world experiments we deploy an
adapted version of the autonomous reconstruction path-
planner in [2]. With the overall objective of the planner
to create an accurate and complete 3D reconstruction of an
arbitrary environment, real-world experiments required an
MAV platform with sufficient computational resources, ro-
bust state estimation capabilities, and a way to capture the
3D structure of the environment. Namely, for the MAV
we use the commercially available Holybro X500 quadro-
tor frame with a Pixhawk 4 flight controller. The MAV is
equipped with a stereo Visual-Inertial (VI) sensor featur-
ing a high-quality inertial measurement unit and hardware-
synchronized global-shutter cameras. Low-level motor con-
trol and sensor fusion is handled by the flight controller,
while higher-level state-estimation and path-planning is ex-
ecuted on an Intel NUC companion computer mounted on
the frame. For convenience, we have designed a hot-swap
power controller to keep the computer powered at all times
while switching the main batteries between consecutive
flights.

Although our MAV is equipped with an RTK GPS sys-

Figure 1. MAV capable of fully autonomous flight with on-board
perception during a 3D reconstruction experiment.

tem, we only use the VI sensors for state estimation in our
experiments, demonstrating its applicability in GPS-denied
environments. We use VINS-Fusion [4] for stereo VI state-
estimation. For obstacle avoidance and 3D reconstruction
we calculate a 3D point cloud from stereo images using
dense stereo matching1 and incrementally merge these point
clouds into a global map using Voxblox [3]. With this
setup, shown in Fig. 1, we are able to demonstrate fully
autonomous flights in the accompanying video2 using on-
board sensing and computation exclusively. Detailed in-
structions on the hardware- and software-setup are made
publicly available3.
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1https://github.com/ethz-asl/image_undistort
2https://youtu.be/ytru7-iqqB4
3https://github.com/VIS4ROB-lab/mav_hardware


