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DroneDroid – an Autonomous Indoor Drone with 
Thermal Camera

Abstract — This project focuses on the design of a small
quadrotor system, based on commercial off-the-shelf (COTS)
components. The aim of the project is to provide an
autonomous hovering platform for indoor applications or in
GPS denied outdoor environments. In the current stage, by
utilizing the PX4FLOW [1] and Parrot SLAM-DUNK sensor, the
quadrotor is capable of horizontal velocity control and
altitude hold, as well as generating three dimensional (3D)
Octomap in real-time. The core computation was performed
onboard the platform, while 3D visualisation was performed
in ground station through WiFi link. The vehicle is also
equipped with a forward facing thermal camera for human or
heat source detection. The system is suitable for the search
and rescue, military, logistic, or general home security
applications. And the standard Mavlink communication
protocol allows easy integration into a central server for
swarm operation.

rescue, surveillance, exploration, agriculture, monitoring and military
applications in both indoor and outdoor environments. Over the last
decade, due to the proven weakness of the GPS signal and rapid
development of onboard sensing and computation capability, there has
been growing interest in developing and researching alternative
navigation methods for UAVs in GPS denied environments. The successful
implementations will not only improve system robustness under GPS
failure, but also enable a new range of applications out of GPS coverage
(typically in military, disaster, indoor and urban environments) , as shown
in Fig. 1.

Fig.	1.	GPS-denied	Application	Scenarios.

The central plate carries the autopilot and Parrot SLAM-DUNK sensor. The
thin carbon fibre plate on the top protects the sensors on the central
plate. It’s rigid connection to the main frame also act as the
reinforcement. This top plate also carries the downward-facing PX4FLOW
camera underneath the battery.

Platform Hardware Introduction
As shown in Fig.1, the system is equipped with custom-made carbon
fibre frame. The downward facing propulsion system avoids the
downwash blockage, for maximum efficiency.

Future	work
Future work includes develop path
planning algorithm for active obstacle
avoidance. Also considering to add more
proximity sensors 360 degree awareness.
Furthermore, the platform is considered
to be integrated into intelligent
multiagent server for swarm operation.
References
[1]	Honegger,	D.,	Meier,	L.,	Tanskanen,	P.,	
&	Pollefeys,	M.	(2013).	An	open	source	
and	open	hardware	embedded	metric	
optical	flow	CMOS	camera	for	indoor	
and	outdoor	applications.	Proceedings	-
IEEE	International	Conference	on	
Robotics	and	Automation,	1736–1741.	
http://doi.org/10.1109/ICRA.2013.66308
05
[2]	Quigley,	M.,	Conley,	K.,	Gerkey,	B.,	
Faust,	J.,	Foote,	T.,	Leibs,	J.,	…	Mg,	A.	
(2009).	ROS:	an	open-source	Robot	
Operating	System.	Icra,	3(Figure	1),	5.	
http://doi.org/http://www.willowgarage.
com/papers/ros-open-source-robot-
operating-system
[3]	Meier,	L.,	Honegger,	D.,	&	Pollefeys,	
M.	(2015).	PX4:	A	node-based	
multithreaded	open	source	robotics	
framework	for	deeply	embedded	
platforms.	Proceedings	- IEEE	
International	Conference	on	Robotics	and	
Automation,	2015–June(June),	6235–
6240.	
http://doi.org/10.1109/ICRA.2015.71400
74

Fig.	3.	Visualization	of	point	cloud	(left)	and	Octomap (right)	from	ground	station.

Platform Software Introduction
The platform features the newly available Parrot SLAM-DUNK sensor. It is
an integrated navigation sensor, which is capable of performing onboard
Simultaneous Localisation and Mapping (SLAM). It maps the structure of
the scene visible environment, while estimating the motion of the sensor
with respect to the map (6 DoF state estimation) in real-time. The SLAM-
DUNK sensor is then adapted to interfaced the PIXRACER flight controller
(running PX4 flight stack [3]) through Robotic Operating System (ROS) [2]
and Mavlink protocol. The state estimation from the SLAM-DUNK is fused
into the PIXRACER state estimation for vehicle control feedback. The map
generated can be streamed down to ground computer in real-time through
WiFi, as shown in Fig. 3.

Introduction
The quadrotor is one of
the most popular subset
of UAVs. Because of its
ability of agile maneuvre,
vertical take-off and
landing (VTOL) and stable
hover, it is commonly
agreed to be an ideal
candidate for search and

Fig.	2.	Top-down	view	of	the	quadrotor.

Fig.	4.	Video	downlink	from	FLIR	Lepton	thermal	camera.

Fig.	5.	Operating	View.

Additionally, the PX4FLOW velocity
sensor is also equipped, facing
downward to track the movement of
the floor relative to the vehicle. This
additional velocity measurement is also
fused into the PIXRACER state
estimation as a redundant
measurement, in the case of SLAM
failure. Fig. 5 shows the system in
operation.

Thermal Camera
The platform is also equipped with a
custom-made 25 gram thermal camera
based on FLIR Lepton, for heat, human
or animal detection. The real-time
thermal video is streamed down onto a
ground monitor, as shown in Fig. 4.


