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Abstract— Models are widely introduced and used in various 
spheres as a means to improve the understanding of basic condi-
tions as the spheres may require. Though the types of models 
depend on the particular sphere and though they vary in a broad 
spectrum some common aspects and similarities can be identified 
even for models used in very different areas. This paper de-
scribes some considerations on models used in the areas of elec-
tromagnetic compatibility and communication. These models as 
well as their constituting elements are compared and attempts 
are carried out to assess their common structure. Furthermore 
the role of measures in both areas, to reduce interference on one 
side and to improve communicating on the other, is discussed. 
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I. INTRODUCTION

The term “model” originates from Latin language, i.e. from 
“modulus” which means “measure”. This specific meaning 
had been transferred to a more general one during the last cen-
turies: on the one hand to a means which enables to describe 
the “reality” but at the same time it can be used as a basis for 
the forecast of the type of reality under consideration. In this 
regard, establishing a model has been shown to be a very 
powerful tool in a lot of spheres, such as technical disciplines 
on the one hand but also to social disciplines on the other. 

Even though such disciplines are considered not to be re-
lated to each other in most cases – at least not in an obvious or 
evident way – they can be considered to be related in a certain 
manner as far as they use models as a tool inside their disci-
plines. Not only the fact of using models is a common meth-
odology but also the fact that they use very similarly struc-
tured models to describe fundamental aspects. And in many 
cases correspondences and similarities between those models 
can be identified. This will be shown and assessed for two 
areas of different disciplines: for the area “electromagnetic 
compatibility” (EMC) used in technical sciences and the area 
“communication” (COM) used in social sciences. 

II. BASIC MODELS

A. Types of Models 
The terminus ‘model’ represents a more or less abstract one 

and is used in a wide range of application spheres. Models 
could be distinguished for example into:  

material models: a piece made as a single unit for exam-
ple as master for further replication; 

arts: a particular object (could be a human being, a flower, 
etc.) used as basis for an artistic forming; 
mathematics: a term used to describe for example a set 
which elements and their connections have an abstract 
structure which is defined by some axioms; 
models used to describe a situation (or the facts of a 
‘situation’ or of a ‘relationship’): they represent an ab-
stract image of the nature, reality or world with the em-
phasis on the relevant properties and characteristics. In 
this respect a model is used to describe the experienced 
reality, to generate terms for the description of this reality 
and to use it as basis for the forecast of the future behav-
iour of the type of ‘reality’ under consideration.  

The latter types of models will be discussed in this paper. 
The more realistic or closer to reality the more consistently 
they enable to illustrate the situation under consideration and 
the more their forecasts hold true. They are the more powerful 
the bigger their application range is. 

Such models result from the interaction between building 
up hypothesises and observation of reality. A hypothesis 
guides the observation and the results of it again give evidence 
concerning the verification of the hypothesis. Hence a model 
cannot be assumed to be an ultimate one in any case. It may 
have to be adapted to the reality – or to be rejected if such an 
adaptation is not possible in a consistent way.         

A particular class of models is used to describe the funda-
mental situation of a ‘relationship’ between two items. In this 
context the term ‘relationship’ is used as a general one for any 
kind of connection several items could have and the term item 
also is used here in a general sense and is not restricted to the 
technical area. It can be for example a person, a piece of 
equipment or a process. Since such a situation exists in vari-
ous spheres this class of models represents a very usual one 
which implicitly demonstrates that situations in those various 
spheres can be described by a relative similar model. 

B. Basic interference model in the field of electromagnetic 
compatibility  

The definition of electromagnetic compatibility (EMC) as 
“the ability of an equipment or system to function satisfac-

torily in its electro-magnetic environment without introducing 
intolerable electromagnetic disturbances to anything in that 
environment” [1] 
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inherently shows that there may be situations where this 
ability does not exist in any case. Hence incompatibilities 
have to be taken into account which can be traced back to the 
fact that an item of equipment or a system does not function 
satisfactorily due to harmful electromagnetic interference. 

This seems to be indeed the main work of an EMC engineer, 
i.e. to check any cases of harmful electromagnetic interference, 
to assess them and to provide adequate solutions to prevent 
them [2]. The fundamental approach to investigate such cases 
can be described by means of the basic interference model 
which is schematically shown in Fig. 1.   

It describes the situation that there is an interference source 
which produces electromagnetic emissions possibly acting on 
a victim by analysing the interference situation within five 
elements. This model seems to be a very simple one: nonethe-
less in many practical cases building up this model is chal-
lenging because identification of source and coupling is not a 
trivial process. On the other side: identification of these ele-
ments is stringently required because otherwise it would not 
be possible to conclude on appropriate countermeasures to 
avoid such harmful interference. 

Element no. 1, 3 and 5 represent the pure interference 
model; element no. 2 and 4 are additional elements and they 
result from the fact that the emissions of a source do not nec-
essarily represent the disturbances at the location of the victim. 
They can for example be attenuated on the propagation path. 

Since EMC describes a state which is affected by harmful 
interference the model is given in a more negative representa-
tion, i.e. it describes the process as it is not wanted. This may 
be different in other areas where the relationship between the 
various elements is described for both purposes, i.e. to estab-
lish a good interrelation or to prevent any bad interrelation.  

C. Basic model in communication theory 
In a broad sense “communication” (originating from Latin 

“communico” – “I connect, associate, make it common”) is 
the generic process of translating information from one do-
main to one or more domains through a medium. Human 
communication is the exchange of ideas, opinions and infor-
mation through a common system of symbols, signs, behav-
iour, speech, writing or signals [3] (this definition focuses on 
the active two-way communication process instead of one-
way transmission of information from a sender to a receiver 
which is more usual for the concept of global communication). 
The communication process can be positive or negative ac-
cording to the goals the communicators achieved or try to 
achieve, to the degree of divergence of sense, to the character 
of strategies used, etc. Negative communication (or pseudo-
communication) is a communication process in which diver-
gence of sense of message sent and received takes place. 

A communication model is an abstract, speech or graphic 
representation of the communication process, demonstrating 
interdependence between a sender (communicator), a message, 
medium of communication, means of communication and an 
addressee (communicant). These models can serve to explain 
existing communication pathways, to analyse negative factors 
and failures of communication process and also to recommend 
communication strategies to achieve better results. 

Element 
No. 

EMC COM

1 Source  Sender 

2 Emission  Encoder/Transmitter 

3 Coupling  Channel (message, 
signal, noise)

4 Disturbance  Decoder/Receiver 

5 Victim  Destination 

Fig. 1  Basic interference models in the EMC area and the communication 
area (COM) 

The simplistic basic communication model including the 
main elements of communication (given in Fig. 1) is a biased 
one. It is mainly based on Shannon's information theory 
model [4] and, referred to human communication, it can rep-
resent only a separate distorted step of transmitting informa-
tion from one person to another. According to the information 
theory, communication is a process in which the message at a 
transmitter is reproduced with some errors at a receiver – thus, 
a negative character of communication process and its results 
is implied [3]. This model is intended to facilitate analysis of 
negative communication factors by accurate indication of an 
element causing divergence and also to increase the efficiency 
of communication by thorough development of each element.  

Since this basic model represents a simplistic one only it 
should be mentioned that transmitters, receivers, channels, 
signals, and even messages are often layered both serially and 
in parallel so that there are multiple signals transmitted and 
received, even when they are converged into a common signal 
stream and a common channel. Furthermore some additional 
elements are used to describe the element “CHANNEL” in 
more detail. 

message, which is both sent by the information source 
and received by the destination. The main goal of com-
munication is to avoid any conflict of sent and consumed 
messages.  
signal, which flows through a channel. There may be 
multiple serial signals, with sound and/or gesture turned 
into electronic signals, or words and pictures in a book. In 
face-to-face interaction sound and gesture involve differ-
ent parallel signal systems that depend on different chan-
nels and modes of transmission. In communication stud-
ies signal systems used to encode a message for transmit-
ting are usually called “languages”. 
noise, in the form of secondary signals that obscure or 
confuse the signal carried. In context of face-to-face com-
munication “noise” is used more as a metaphor for prob-
lems associated with communication situation, conflicting 
goals of sender and receiver, effective listening, etc.  

In communication studies identifying the elements of 
communication process helps to identify the changing role of 
each element in concrete situations, to estimate effectiveness 
of different communication tools, steps, recommendations and 
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policies. In case of negative communication it allows to iden-
tify a source of a possible or an actual problem and to solve it 
by correcting a failing element.  

The transactional model, usually referred to face-to-face 
communication, presumes symmetries, with each of partici-
pants creating messages that are received by the other com-
municator. This model shows the cycle of learning between 
participants. Emphasis is given on mutual understanding and 
consensus, on relationships within networks which consist of 
interconnected individuals linked by patterned flows of infor-
mation which provide continuous feedback [4]. It is, however, 
a distinctly interpersonal model that implies equality between 
communicators that often does not exist, even in inter-
personal contexts – so, this is a model of a positive communi-
cation process rather than negative one. 

III. BENEFITS IN USING MODELS

Establishing models does not represent an end in itself. In 
opposite, as mentioned already in the introduction they can 
represent a very powerful means within their sphere. 

In the EMC area it is more or less a basic condition to build 
up such an interference model: the model has to be applied to 
an actual, practical interference situation and only identifica-
tion of the various elements of the model does enable it to 
cope with the interference situation and to solve it. For exam-
ple: only when the interference source is detected and only 
when the “way” is detected how the interference disturbances 
reach the victim it is possible to determine appropriate meas-
ures to reduce or avoid any harmful interference. In this re-
gard the application of the basic interference model to a prac-
tical case is a must when confronted to EMC problems.  

Though modelling in communication studies is challenging 
because of numerous theories, approaches and interpretations 
of basic communication phenomena, various models are 
widely adopted in this sphere, proving their theoretical and 
practical application.

Part of success of communication models, even biased ones, 
is due to their structuralised reduction of the communication 
process to a set of basic constituents that not only explain how 
communication happens, but which are also used to create 
recommendations on effective communication behaviour and 
to analyse and prevent communication failures and mistakes. 

IV. COMPARISON OF MODELS

Though the models given above result from completely dif-
ferent spheres it would be interesting to compare them from a 
general point of view. Particularly their application in spheres 
considered to be very far from each other can be used not only 
as an indication for the overall validity of such simple models 
but also as a sign of their power. Their application in different 
spheres may even be helpful to understand the idea behind 
these models and the familiarity with the model in one sphere 
could improve the understanding of it in the other one. 

Table I gives an idea of the meaning behind the elements of 
the basic interference model when applied to different areas, 
i.e. a technical area on one hand and a social area on the other.     
It should be noted, however, that since these areas are not 

linked directly to each other the comparison of models is car-
ried out in a kind of top-level approach. 

TABLE I
COMPARISON OF THE MAIN ELEMENTS OF THE BASIC INTERFERENCE MODEL 

APPLIED TO DIFFERENT AREAS

 EMC Area COM Area 
1 Source: item of equipment that 

produces electromagnetic emis-
sions

Sender: presumably a person who 
creates and sends a message 

2 Emission: a source can produce 
electromagnetic emissions due 
to its functional principle or due 
to the basic mechanism of a 
physical process (lightning 
stroke, switching actions, elec-
trostatic discharge). The emis-
sions can propagate via differ-
ent paths, i.e. as conducted 
emissions on lines (power or 
signal lines) or as radiated emis-
sions through the air. The emis-
sions are described by various 
parameters such as amplitude or 
frequency in the case of con-
tinuous emissions, or by pulse 
time or rise time in the case of 
transient emissions.    

Encoder, Transmitter: encoding 
a message with any system of sig-
nals available for a human being 
(called a semiotic system or a 
language). “Language” is used in 
COM area in a wide sense as any 
system of signals used by partici-
pants of a communication process. 
In face-to-face communication a 
message is basically encoded into 
sound and gesture language.  
Transmitter is readily generalized 
within information theory to en-
compass a wide range of transmit-
ters. The simplest transmission 
system associated with face-to-
face communication has at least 
two components: the mouth and 
body which create and modulate 
signals. 

3 Coupling: physical mecha-
nisms by which electromagnetic 
emissions find a “way” to reach 
a victim 

Channel: most commonly used 
channels include air, light, electric-
ity, radio waves, paper and postal 
system 

4 Disturbance: the original emis-
sions might be modified in most 
cases by or through the coupling 
mechanism and therefore they 
occur at the victim in a modi-
fied way, for example reduced 
by means of attenuation. 

Decoder, Receiver: the received 
message needs to be decoded from 
the used language (i.e. system of 
signals) into information to be 
consumed. In face-to-face com-
munication a basic receiving sys-
tem includes a set of ears (sound) 
and eyes (gesture). Note that ver-
bal and non-verbal parts of a mes-
sage can be incongruent; 

5 Victim: item of equipment 
which can potentially be af-
fected by disturbances. The de-
gree of being affected is de-
scribed by performance criteria 
indicating how the equipment is 
allowed to react on distur-
bances. Those criteria ranges 
from “no effect allowed”, to 
“certain effect allowed during 
the presence of the disturbing 
phenomenon”, further to “effect 
allowed and operator has to 
reset the equipment”, etc. 

Destination:
Presumably a person who con-
sumes and processes the message. 
At this step the senses of messages 
sent and received are compared 
and the degree of divergence is 
estimated in order to indicate the 
communication as positive or 
negative one. 

V.  COMPARISON OF MEASURES

In the EMC area there are a few basic measures which can 
be used for mitigation purposes, i.e. for reducing the effi-
ciency of any harmful interference between source and victim. 
The actual measure to be applied depends on the various char-
acteristics of the interference emissions but also on aspects 
outside the pure technical interference model, such as eco-
nomic aspects or organizational conditions. Depending on 
these circumstances a mitigation measure can be applied for 
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example to the interference source, to the coupling path or to 
the victim. Furthermore it can be applied to one of these ele-
ments solely or in combination. The basic mitigation measures 
in the EMC area which are discussed in the following are: 
grounding, shielding, filtering, cabling, separation. 

Besides comparing interference models in various areas it 
would also be interesting to understand and compare relevant 
measures in those areas. An attempt to describe those meas-
ures and to identify some similarities and correspondences is 
made in Table II. Though the measures are used in completely 
different areas, their equivalences are quite easily to identify. 

It should be noted, however, that the terminology for de-
scribing the measures is taken from the technical area of EMC. 
This terminology is not directly used in the COM area but can 
nonetheless be used to describe comparable aspects of meas-
ures in both areas. There are no equivalent terms for measures 
in communication studies as measures are grouped according 
to elements or steps of communication process. 

According to the basic communication model, the diver-
gence in communication process is usually caused by noise in 
communication channel. That is the reason why feedback as a 
necessary element of human communication is presented in 
further models – it enables both parties to work towards 
achieving a correspondence of meanings in case the meaning 
of the information or message being transmitted are different 
for sender and receiver.  

Errors, misunderstandings, divergence of messages can be 
caused also by situation of communication – a combination of 
specific conditions and circumstances of performing a certain 
communication. For example, negative communication can be 
caused by communicative distance – a delay or/and an incom-
pleteness of received information, caused by spatial remote-
ness and/or social isolation of an addressee [5]. 

TABLE II
COMPARISON OF MEASURES/COUNTERMEASURES TO COPE WITH THE SITUA-

TIONS OF INTERFERENCE AND COMPATIBILITY

EMC Area COM Area 
Grounding: this measure aims at 
various goals such as to provide a 
common reference, the “ground”, or 
“reference” potential for any signal 
transmission and thus to avoid this 
transmission to be disturbed by elec-
tromagnetic phenomena. It is further 
required as basis for a good effi-
ciency of other measures such as 
filtering or cable shielding. 

Common interpretation of transmit-
ted information is often impossible 
though desired. Effectiveness of 
communication can be obtained by 
stating from a common language – a 
common system of terms, defini-
tions, signals, meanings, used to 
encode and transmit messages - and 
also by understanding of goals and 
purposes of communication. Feed-
back is strongly recommended. 

Shielding: electromagnetic phenom-
ena caused by a source should not 
reach the victim in order to reduce or 
avoid harmful interference. In case of 
radiated phenomena an effective 
shield has to be provided between 
source and victim in order to prevent 
any propagation of electromagnetic 
phenomena between them or at least 
to attenuate them in such a way that 
harmful interference does not occur. 

“Shielding” in communication can 
mean isolation sometimes (that is in 
general controversial to communica-
tion). Shielding against certain peo-
ple, information or communication 
acts can be provided by a person 
himself or can be provided by outer 
circumstances. The idea of “posi-
tive” shielding is more related to 
problem of independence from outer 
negative influence. 

Filtering: electromagnetic phenom-
ena caused by a source should not 

“Filtering” in communication proc-
ess is possible at two levels 

reach the victim in order to reduce or 
avoid harmful interference. In case of 
conducted phenomena a filter has to 
be provided between source and 
victim. Such a filter reduces the 
amplitudes of the input quantities 
with respect to the output quantities. 

- at outer level: protection from 
noises and disturbances providing a 
successful  transmitting of  a mes-
sage through a channel;  
- at inner level: personal filtering of 
information on the basis of any indi-
vidual aims, stereotypes, lines, psy-
chological peculiarities. 

Cabling: this includes both – provid-
ing a channel between items of 
equipment which is relatively im-
mune because of the usage of a 
shielded cable and secondly to spa-
tially separate cables in order to 
avoid any harmful coupling. 

Creation of a communication 
channel which could not be affected 
by any disturbances is practically 
impossible, if presuming negative 
aspect of communication process, 
but it is possible to get rid of outer 
noises and disturbances. 

Separation: the amount of coupling 
between source and victim decreases 
with increasing separation means or 
distances.

Separation from sources of distur-
bances and noises, unwished infor-
mation or harmful influence is possi-
ble by isolation – spatial, social or 
psychological. 

To have effective communication it is needed to take into 
consideration all the factors: the different realities, the space 
the communication takes place in, verbal as well as non-verbal 
messages, the intended meaning versus the perceived meaning, 
etc. Therefore it is practically impossible to describe only sev-
eral basic measures to prevent negative communication – only 
some examples demonstrating the role of each element can be 
given. The comments on possible measures are very abstract, 
that is caused mainly by an intention to disengage from per-
sonal aspect of communication connected to roles of its par-
ticipants with their intentions, attitudes, personal features, etc. 

VI. CONCLUSION

The basic approach to introduce models is a common one 
in various spheres. But as the considerations in this paper have 
shown, not only this approach is commonly used. There are 
areas which can be considered as to be not directly related to 
each other – nonetheless using similar and equivalent types of 
models. This was shown for the areas EMC and COM which 
use a similar model to describe the mechanisms and efficiency 
of interference and communication, respectively. In a second 
step it has been demonstrated that not only the structures of 
the models are equivalent but also some aspects derived from 
those models. Such aspects are for example activities, meas-
ures or countermeasures to be carried out to reduce (to miti-
gate) or to improve the efficiency of the ‘interference’. 
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