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Abstract—Nowadays, the trend in System Engineering (SE) is 
shifting more and more into the domains of Wireless Sensor 
Networks (WSN) and Internet of Things (IoT) and will reach new 
height in demand. The complexity of those systems which are 
fundamentally different from those of the last decades in their own 
areas and are furthermore growing. To fulfill all requirements in 
those fields, a wider range of functionalities and components are 
needed, especially for IoT. In the interdisciplinary development, 
many conflicts occur. Thus, the complexity of the product 
demands a change of the development process itself. Most 
approaches lack in aspects of transparency, traceability and 
continuous development in general. Therefore, a neutral 
systematic approach is needed, which model-based systems 
engineering (MBSE) could provide. This paper applied MBSE in 
the domain of IoT in WSN development. Although MBSE emerged 
from system engineering/development, it essentially allows any 
developer in any discipline to understand relations between 
different system components in the central system model. The 
stage of this research is not fully developed yet but a high potential 
is expected. This holistic central system model is described by 
MBSE with tool, modelling language and method. The most 
promising modelling language for an interdisciplinary work in a 
real industrial content is SysML, which will be applied throughout 
the modelling tool following the RFLP principle of the V-model. 
These endeavours will then represent our result to show a more 
transparent continuous traceable solution in comparison with the 
existing application. 
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I.  INTRODUCTION 
The need to measure and monitor different physical or 

environmental conditions, such as temperature, humidity, 
pressure or container status, on a dynamic, infrastructure 
independent level is highly required, not only in an industrial 
perspective but also many other fields [1]. While in industrial 
aspects the global competition resulting into less development 
and production time, the quality must still be meet [2]. A system 
is needed to monitor and probe many points. According to this 
description, a Wireless Sensor Network (WSN) have the 
potential to fulfill these needs of probing and monitoring in not 

only industrial application but also to be applied in many more 
domains [3] [4]. 

Depending on the application location and measurement 
targets, implementing different sensor type into specified WSN 
designs is inevitable. Typically, a WSN contains many sensor 
nodes. Those sensor nodes are equipped with sensors to sample 
the environment, a computing device to process the data, a 
power supply and a transmitter for a wireless communication. 
Nevertheless, the nodes are physically constrained and must 
work after deployment independently of any external inputs. 
The main objective of all nodes of a WSN is to collect 
information of interest and then transmit it to the data-sink or 
base station [5]. The traditional approach for mechatronic 
systems implementations and design are not sufficient for 
sensors in a WSN. Similar to the challenges by changing from 
2D design to parametric 3D modelling, the constraints and 
fundamental differentness must be overworked and newly set 
[6].  

Following the requirements for low complexity with low 
energy consumption, a proper balance must be found [7]. A 
promising method to research and development WSN is the 
MBSE with the SysML, which can lead to potentials in low 
energy devices, computational efficiency and other domains 
which are now untouched. The MBSE describes three domains, 
which are visually described in Fig.1.  

Fig. 1. MBSE Pyramid [8] 

 
















