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Abstract
This paper includes some possibilities how to solve problems with the improvement of systems
reliability on the field where traditional methods of EMC are not sufficient. Two basic types of
methods will be introduced. First, methods of software redundancy and second methods of time
redundancy will be presented.
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1 Introduction
This article is pointed on the selected
problems
which
be
related
with
electromagnetic compatibility (EMC). The
EMC has fundamental meaning in all fields
of the electrical engineering. The reliability
of the electronic system and EMC are two
basic requests on the system which must
prove the correct function.
EMC explores the influence of
electromagnetic field (EMP) on reliability
technical, technological and biological
systems.
The methods of EMC are concerned
with the radiated and conducted emissions
on systems, predominantly in hardware
platform. In our article we would like to
introduce some methods of elimination of
the influences of emissions on transmission
or computed data by using the software
methods. In most cases it is possible to
detect errors or failures on existing systems
via using these methods. These are always
suitable to improve the communication
between decentralized systems. The methods
which can do that in software area are
methods of software and time redundancy.
The methods of software and time
redundancy possess an advantage of

possibilities to use them without additional
modification of hardware platform. However
in some cases the increase of reliability is
possible only with changing the hardware
platform, or changing the whole conception
of design.
2 Software redundancy methods
The basic idea of these methods is in
using insured code on communication
between decentralized systems or can be
used in processing with signals thus being
able of easy detection of a hardware failure.
From all possible codes we would like to
present only the most preferred ones. Often
the codes with constant of Haming’s
distance (e.g. Hd = 2 or more) are used,
which can detect possible errors on
transmitted data. In case of high value Hd
the correction is possible. For detection and
repair the following equation can be set:
Hd  1+2c+d
Where c - represents a number of bits to be
corrected
d - represents number of errors to be
detected
For example in case of Hd=2, using 3 bits,
we obtain only four cases from eight
possible.

000
011
101
110
However when only one error is detected,
correction is impossible (Figure 1).
In Hd=3, using 3 bits, only two possibilities
remain.
000
111
In this case it is possible to detect two errors
and one error can be corrected.

Another method is using a code with parity
in cases where there are more possibilities of
parity applications:
a) Word parity
One of the easiest ways is simply adding the
parity bit at the end of the word (Figure 2).

b) Parity overlapping
This method offers a possibility of correcting
errors however the redundancy is larger
(Figure 3)

c) other
3 Methods of time redundancy
The basic idea is to do any operation
e.g. measurement or the data transfer
repeatedly - then compare the results. The

advantage of this method is that it is able to
detect short random errors or serious
permanent failures. These methods mostly
do not require any hardware platform
changes. Software changes will usually do.
The disadvantage is the length of the
evaluating time.
The influence of the interference on the
between sensor and evaluate unit could be
difficulty eliminated only by hardware
methods for transfer reliability improving.
However software methods provide easy
way to do this with success.
The accidental difference into the
continuously changing values can be
approximated or eliminated. The
approximation is better for small differences
among values. The previous and next value
must be also known and there must be
enough time for approximation.
For the tension measure into the low carbon
steel 34CrNiMo6 (measured by
magnetoelastic method) the following values
were obtained (Tab.1).
Real force
10
10
10
10
10
[kN]
Measured 10.074 10.009 10.047 9.982 10.006
force [kN]

Tab. 1 – Tension measure for low carbon
steel 34CrNiMo6
Using simple average function the
approximated value is 10.0236 kN. The
measurement error is 2.36% opposite 7.4%
for first value.
3.1 The strategy of random errors
detection
The principle is presented in
Figure 4. Every operation is done repeatedly.
The interpretation of results can be various.
In one case it can be used only as an error
indicator, in other case it may contain the
corrected result (after voting).

Two Rail Logic – in hardware field (Figure
5).

This method is congruous e.g. ultrasonic
distance measure. The random errors can be
easy detected and ignored. In following
example the same distance was measured ten
times (table 2). The second, third and fourth
value are affected by random error (e.g.
falling leaf).
Real distance
97.4 97.4 97.4 97.4 97.4
[mm]
Measured
97.41 53.285 50.462 50.387 97.269
distance [mm]
Real distance
97.4 97.4 97.4 97.4 97.4
[mm]
Measured
97.364 97.323 97.256 97.25 97.417
distance [mm]

Tab. 2 – The ultrasonic distance measure
The simple averaged over values
gives result 83.542 mm. In this case the
measure error is 16.58 %. In the next average
the false value is eliminated and average is
done only with correct values. Thus values
53.285, 50.462, 50.387 were ignored. Then
the result is 97.27 mm. The measure error is
less than 0.08 %.

3.2 The strategy of permanent failure
detection
In this method the evaluation is again
done repeatedly (in most cases two times: second step in calculation is realized with
inverted data). This is a software solution of

To fulfill the previous, the following
equation has to be valid:
f ( x)  f ( x)
in which
f d (x) is the dual function of f (x) function
(if f d ( x)  f ( x1 , x2 ,...xn ) )
If f vd (x) is the function with own duality
and if f vd ( x)  xn1 . f ( x)  xn1 . f d ( x) , then
complementarily
inputs
generate
complementarily outputs, the outputs are
identical by Two Rail Logic.
4 Conclusion
In our article the possibilities for the
improving of the reliability of the existing
system was presented. These methods can be
easily applied into evaluate processes over
measured values when random errors can
appear. Also they can be used for improving
reliability of results in decentralized systems
in surrounding with radiated or conducted
emissions. In such case usual resources of
EMC are not sufficient for preventing the
intersection of emissions into transmission
channel or system itself.
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