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Abstract:

Fatigue is an important factor in the occurrence of car accidents. In Germany, there are an average of almost
2000 car accidents with personal injuries due to tiredness of the driver per year [1]. Automatic detection of
fatigue by constantly monitoring a person's condition allows the initiation of emergency braking and therefore
reduces the number of car accidents. In this work, a pressure mat was used to record the movements of a driver,
simulated by a male healthy volunteer. 18 sitting positions were defined and performed by the volunteer. In
total, 103 measurements were evaluated. The results show, that it is feasible to detect movements, when the
torso is moving. Movements of the arms without moving the torso were not clearly detectable. However, small
differences in the quantitative measurements were detected. Using innovative artificial intelligence algorithms
might enable the classification even if there is no torso movement included.
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1. Introduction

Sitting is quite a common action in our daily life. Especially lorry and train drivers are sitting almost their entire

in Germany went up by more than 11 % during the years from 2010 to 2019. Tiredness of the driver causes almost

2,3]. Generally, there
are 3 classes of parameters that can generate risks: the state of the vehicle, the environment (traffic, weather, etc.)

driver. Analysing the movements using a pressure mat to record the pressure distribution overcomes that problem.
In this study, we focus on the evaluation and monitoring of the driver's physiological state. For that, we tried to
recognize mundane movements automatically by analysing pressure changes on a pressure mat, without limiting

was to find out how a person's inclination, posture and
additional weight affected pressure distribution on the pressure mat.

1.1 Related Works

With recent technical advancements, pressure sensors are increasingly used in various devices. Pressure mats can
measure the interface pressure applied to the subject continuously. The approach to distinguish movements is based
on continuous pressure measurements at the hips and thighs of a person.

In our research, we could not find any studies, which dealt with distinguishing movements on a pressure mat for

monitoring system that provides a comprehensive system to avoid pressure ulcers and provide proper care. The
authors obtained promising results, where sleep posture classification achieved 99.6% overall accuracy using feed-
forward artificial neural networks [4]. Authors in [5] achieved 97.9% accuracy for three posture classifications
using artificial neural network. Diao et al. proposed a smart mat system that recognizes sleep posture using deep
residual networks. They reached an accuracy up to 95.08 % for the short-term test and up to 86.35 % for posture
classification [6]. Channa et al. monitored sleeping postures of sleep apnea patients using pressure mats. They used
supervised machine learning algorithms for the collected data and used it for posture identification [7]. Lima et al.









same side. The pressure is distributed over the surface and therefore the maximum pressure decreases. A forward
inclination ensures, that the pressure distribution is less punctual, but more homogenous. The persons weight is
distributed more on the thighs then on the hips. A backward inclination does the same like a forward inclination,
only that the weight shifts to the back instead of the thighs. Adding additional weight increases the pressure on the
entire pressure mat. The pressure distribution on the entire mat becomes more homogeneous and the pressure is
again divided over the entire surface. A movement of the arms without movement of the torso does not change the
pressure distribution significantly. In our research, we could not find many studies, which dealt with distinguishing

areas. Several studies focus on classification of sleeping postures on a pressure mat using machine learning
algorithms [4-7]. In this first exploratory work, our goal was to find out, if it is possible to find out the seating

clude any machine learning algorithms yet but aim to include this
analysis in the future. In addition, there are other difficulties that may bias the measurements. One of them are the

e volunteer can change the pressure
distribution on the mat. If the driver presses the gas pedal, the pressure on the right side of the pressure mat
increases. As a result, the system detects an inclination to the right. Especially for the evaluation of th
health condition who presses the gas and braking pedal regularly, the influence of the foot position needs to be
investigated further. The second difficulty is the angle of the spine during an inclination. For every inclination an
angle has to be defined as a fix value. At the same angle of inclination, the absolute position of two people of
diverse sizes is different. In the case of a tall person, the pressure distribution shift more to the side, than it shifts
in the case of a small person. As a result, an inclination to the side can be evaluated incorrectly. This aspect must
be considered for future work

5. Conclusion

The results of this study are very promising to automatically classify mundane movements. Although movements
of the arms without moving the torso were not clearly detectable in this qualitative evaluation, quantitative
differences in the measurements were recorded. The pressure distribution on the mat has symmetries that can be
described and define descriptors for further quantitative analyses. Furthermore, using machine learning
methodology might overcome this issue and enable the classification of defined movements. Improvements need
to be made for future measurements like more data needs to be collected with a larger study group. In addition,
more postures need to be included. In the future it would be of interest to record measurements of an entire day
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