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Abstract 

Industrial networks now are trying to implement wireless technologies, following the tendencies in communication networks. This task is 
complicated because of the nature of the industrial environment. Wireless connections can hardly achieve the same stable quality of service 
(QoS) parameters as traditional cable ones. Interference is one of the reasons for that and should be developed effective solutions for its 
reducing in order to maximize the throughput of the wireless media. Balanced geometric model, which reduces interferences between end-
users and access points, is proposed. It is based on Nash Equilibrium Theory and gives opportunity to control the output power of wireless 
devices in optimal way. The use of vectors in the model helps to analyse in details, impacts between the neighbour points – their power 
and direction. At the end, there is a sample for using balanced geometric model in industrial network. 
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1 Introduction 

The information translated into modern industrial networks 
is characterised by its multimedia nature.Unlike the indust-
rial traffic in the past, today not only sensor data and com-
mands into a symbol form are transmitted to the actuators. 
The transfer of entire files, sound, voice and video requires 
new approaches and policies for network management. The 
ultimate goals of such management aim maximum benefits 
from the transmission medium, providing a high level of 
security when transfering critical workflow data, adequate 
scaling of services in the terms of variable load and mobility 
endpoints. 

Besides the multimedia nature of transmission, new 
challenges arise from the tendency to replace cable connec-
tions with wireless in the terminal segments of the industrial 
networks.Some of these problems are related to uplink 
power management in such a network. 

2 Traffic management models in industrial networks. 
Priority based models. Equilibrium models 

Some traffic management models for industrial networks 
apply priorities. One part of the data into the network should 
be transmitted with priority for very short periods, because 
is critical for industrial processes. Priorities can be applied 
according to the type or sources of the information stream. 

Priority based models implementation can be additio-
nally complicated by mobility of some end wireless clients. 
Analyses and decision applying in this case require expen-
sive hardware devices. 

Equilibrium models do not use priorities. They try to 
provide equal conditions for all participants in the same 
network segment. This politics are easier to implement, use 
cheaper equipment and provide shorter response time. They 
can be used in a combination with heuristic approaches. This 
can increase the efficiency of a network management. 

3 The influence of interference in wireless industrial 
networks. Prevention 

Interference is a phenomenon that describes the complex 
impact of two or more waves with the same frequency at 
certain points. In the context of wireless industrial networks 
it is affecting the distribution of radio-waves. There are two 
basic types of interference sources – internal and external. 
External sources will not be described in this paper. Internal 
interference appears when two or more devices use same or 
near frequency channels. 

The prevention of interference requires shielding, setting 
remote working channels, using hopping frequency for 
transmission (like Bluetooth) or use of a multi- element 
antenna for the access point. 

4 Vector equilibrium model for uplink power control 

This model prevents participants from interference influen-
ces, generated between them by extra upload power emis-
sion. Figure 1 represents interference between three access 
points in an industrial network. The aim of this model is to 
minimize balance vector IABC , shown on figure 1. 
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FIGURE 1 Vector representation in balanced model  

When uplink power misbalance occurs, there are some 
common scenarios that can be realized. They can be ana-
lyzed on figure 2. 

5 Conclusions 

Equilibrium upload power management is a key factor for 
increasing the efficiency of wireless industrial networks and 
reducing internal interference.  

 

 

 
FIGURE 2 Misbalance start state scenarios 
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