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Abstract

This report describes the testing process of the Hydra: a hexacopter drone platform. It is to be used
for the collection of official flight test results. The tests are designed to analyse the functional aspects of
the Fusion Reflex flight controller. All tests are completed succesfully.

1. Introduction

1.1. Fusion Engineering’s Reflex

Fusion Engineering’s goal is to create the most re-
liable, flexible and easy-to-use flight controller that
can be used on any type of multirotor drone: the
Fusion Reflex. Whereas conventional flight con-
trollers use Proportional-Integral-Derivative (PID)
control, the Reflex uses a technique based on Incre-
mental Non-linear Dynamic Inversion (INDI). This
is a novel method designed at Delft University of
Technology (TU Delft). While control algorithms
such as Non-linear Dynamic Inversion (NDI) are
extremely sensitive to inaccuracies in system mod-
els, INDI overcomes this shortcoming by using sen-
sors to reduce its dependency on accurate system
models. It is a more robust algorithm which also
allows for precise and fast responses.

1.2. Experiment goal

The goal of this experiment is to analyse the be-
haviour of the Reflex in flight while mounted on
the Hydra, a large hexacopter. We want to verify
essential safety modes and test flight stability, as
well as position accuracy while hovering and while
following trajectories.

2. Equipment

2.1. Drone overview

The focus of this experiment is on the Fusion Hy-
dra drone. The Fusion Hydra is a copy of the NLR
Hydra drone. It will function as a testing platform
for the Fusion Reflex flight controller.

The maximum take off weight is 5 kg. The
drone frame is a carbon fiber frame using a split
deck configuration. The bottom deck houses the
Power Distribution Board (PDB), 5V regulator,
volt/current sensor and Lidar sensor. The top deck
is a mount for the Global Navigation Satellite Sys-
tem (GNSS) sensor module, with a L1-band patch

antenna (with its base plate) and a magnetome-
ter mounted 10 cm above the top deck on custom
3D-printed mounts. The Reflex flight controller is
also mounted on the top deck using a custom 3D-
printed vibration damping mount. The drone is
powered by a 6S 10000 mAh battery strapped to
a platform below the bottom deck with a Velcro
strap.

2.2. Components

The Reflex has an IMU and a barometer for inter-
nal sensors. The PDB is a custom-made printed
circuit board (PCB) that accepts battery voltage.
The PDB splits the incoming power from the bat-
tery to all the motors and steps down the voltage
to provide a clean 5 V supply for the Reflex and
all the sensors. The external components used on
this drone are:

1. HolyBro v3 telemetry radio

2. Garmin LIDAR-Lite V3

3. A voltage/current sensor

4. Ublox C94-M8P-2 developer board GNSS mod-
ule

5. T-Motor MN501-S KV300 motors

6. Drotek RM3100 magnetometer

7. T-Motor F35A 3-6S BLHeli 32 ESCs

These components and their placements are demon-
strated in figures 1 and 2. As the ESCs are encased
in a cover underneath the motors, they are not seen
in these images. Additionally, the voltage/current
sensor is present but not fully visible on the bot-
tom deck.
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