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The past two decades have seen a surge of advancements in the field of human activity recog-
nition (Schuldhaus et al. 2015, Slim et al. 2019). As the wearable sensors become cheaper and
more accessible, there is higher demand for efficient and accurate ways to analyse data generated
by them. In football there is an increased need for classification of activities (e.g. pass, shot, turn,
jump, running, etc.) to provide coaches and players with a detailed performance assessment. Cur-
rently classification is done using video and computerized technology, which can often be afforded
by elite teams only. For amateur teams, there is a need for low-cost systems, for which sensors
can be the solution. For elite teams reliability of the system is of key priority. Here sensors offer
the advantage of being possibly more reliable than video images since in video images the view on
players is sometimes obstructed by other players.

In this Master project various football related ac-
tivities will be classified using sensor data. The
supervision will be done jointly by Prof. Kas-
par Jansen from the Department of Design Engi-
neering and PhD student Micha l Ciszewski from
the Statistics group. At the Department of De-
sign Engineering, sensor shorts are being devel-
oped for football, which will be used for the mea-
surements. Measurements are carried out at the
Royal Dutch Football Association (KNVB).

First prototype of the sensor trousers

This Master project is the follow-up of the Master’s Thesis by R. Cuperman Coifman (2021), in
which a deep learning architecture was developed for the purpose of recognizing different football
specific activities. The procedure achieved high accuracy on a dataset with a prescribed protocol
of exercises. In this project we want to classify football related actions in realistic field conditions,
where actions are possibly done in random order or with random intensity and additionally com-
binations of actions can also be present, for example running with the ball and then immediately
shooting or passing. The student will develop smart ways of analysing and classifying the sensor
data during such action sequences.

Part of the project is the development and implementation of classification methods specific to
the sensor data from football. Special emphasis is placed on the integration of movement patterns
for example periodic movements or alternating legs when running. Furthermore, ways to make
the methods scale invariant with respect to time and signal strength will be explored. This will
have the benefit that the methods will work independently of the speed or the intensity of the
performed movement.
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