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Background and summary

In recent years autonomous vehicles has been a fast growing field.
Today drones are becoming more and more common. There is
a broad range of users including military, police and common
people. New fields of applications are constantly being invented.
One of these fields of application is scouting. Scouting is a wide
field containing among other subfields target tracking and target
following. Target tracking means to search an area for targets
while target following means to be able to follow a moving target.
The goal of this project is to use a drone to perform target track-
ing and target following indoors. Being indoors creates chal-
lenges which would not be faced outdoors. For example no GPS
is available and there are a lot of obstacles.

Association
Both positioning and target tracking requires association between
measurements and projected states of the platform and observed
targets. The association problem is solved with the Nearest
Neighbour algorithm that uses the the Mahalanobis distance to
determine which measurement that is closest to each object. The
Mahalanobis distance is also used for gating, according to (1).

(yk � ŷkjk�1)
TS�1
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Measurement function
In order to convert pixel coordiantes to earth coordinates and
vice versa, rotation and translation is performed according to
(2). The first matrix represents the camera parameters, the sec-
ond and third represents rotation and translation respectively.
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Image processing
Live video is streamed from the camera installed on the platform,
which is seen in Figure 1. The images from the video stream are
processed by the program, which detects targets and landmarks
by distinguishing shapes and colors differing significantly from
the background. The information derived from the image pro-
cessing module is used by the target tracking and the positioning
modules.

Figure 1: Platform

Positioning
There are different types of landmarks placed on the ground to
enable positioning of the platform. The first step is to associate
landmarks detected by image processing to known landmarks
which is achieved as explained in Association. The next step is
for the platform to determine its own position. For this purpose
a particle filter is used. In figure 2 the particles representing the
platform’s position are shown.

Figure 2: Platform position as particles, camera view and land-
marks

Target tracking
To estimate the position and velocity of targets an EKF is ap-
plied. For time update a Constant Velocity motion model is used.
Association of measurements to targets is performed in a similar
fashion as for positioning.

Graphical user interface
A graphical user interface as seen in Figure 3 was developed.
Among other features it lets the user choose different modes and
select which targets to track. A map depicting the positions of
landmarks and the platform’s current position are shown, as well
as the video stream.

Figure 3: GUI

Autonomous and manual fly mode
There is a total of three modes to set the platform to. ”Manual”
where the user steers the platform with the keyboard, ”Scanning
of area” where the platform autonomously searches the area for
targets and ”Target following” where the platform follows a spec-
ified target.
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