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Abstract - It has always been very important for mechanical 

engineers, as well as for all others dealing with driving technics, 

to acquire knowledge of possible ways and means to survey the 

operation of machine electromotor driving systems in the most 

unambiguous and simply possible manner. The paper outlines 

graphic presentation of mechanical characteristics (i.e. diagrams 

torque vs. angular velocity) of all driving system components in 

various forms, and of a complete driving system operation survey 

based on it. Two short examples illustrate the methodic. 
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I. INTRODUCTION  

Analytic description of mechanical (torque) characteristics 
of electromotor driving system components, as well as machine 
operating regimes, albeit precise, often makes understanding in 
teaching process troublesome, as well as slows down finding 
solutions to certain problems arising in driving system technics 
practice. 

The graphic survey of mechanical characteristics of driving 
system components offers very simple way of understanding 
not only their behavior, but also the driving system behavior as 
a whole, during the operation in all possible operating regimes. 
Some problems in practice can be solved simply and fast, too. 

The adequacy of presenting the driving system operation 
invarious regimes in such manner has been affirmed by 
authors‗ experience of many years in design engineering 
students teaching process through the subjects ―Driving 
systems― and "Cranes and hoisting machines" on the Faculty of 
technical sciences in Novi Sad. The paper offers a short 
illustration of it. 

II. GRAPHIC PRESENTATION OF THEMECHANICAL 

CHARACTERISTICS OF DRIVING ELECTRIC MOTOR,POWER 

TRANSMISSION, AND WORKING DEVICE 

Momentary state of machine operation(where 

"state"denotes the set of all machine parameters of interest) 

represents the result of the driving motor (AM), the power 

transmission (MG) and the working device (WD) concurrence. 

In a power transmission system the next parameters (i.e. 

power components) are of special interest: 

 force F and velocity v (for straight line motion), or 

 torque T and angular velocity ω (for rotation). 

On the basis of these parameters, it is possible to represent 

mechanical characteristics of AM, WD, and MG, describing 

the connection between these power parameters. The graphic 

presentation of mechanical characteristic is a line or a surface 

connecting all the points – possible pairs of force F (torque T) 

and velocity v (angular velocity ω or rpmn) values, given on 

the axes of a 2D (less often 3D – for the case of non-stiff 

kinematic relations) coordinate system. Arrangement of the 

axes depends on the branch of technics. In electrotechnics for 

example, horizontal axis often represents T, and vertical axis 

ω or n. In mechanical engineering, reverse arrangement is 

usually adopted, e.g. in representation of internal combustion 

engine mechanical characteristics. Taking into account the fact 

that the paper deals in the first place with electric motors, the 

T-ω (or T-n) axes arrangement is adopted as more suitable for 

use in the field of driving technics. Guidelines for choosing 

between the two are given in [1], in aim to enable the more 

articulated survey of the driving system operation. 

Survey of the driving system operation using the graphic 

representation of mechanical characteristics has considerable 

advantages over the analytical representation, since it offers 

visually supported way of understanding the process of power 

transmission in various phases of motion and loading, easy 

approximate calculations of the transient operating 

regimesduration, etc. Of course, the same conclusions and 

much more precise values can be obtained using the numerical 

procedures, but almost never in such a well laid out and 

obvious manner. The best results are obtained by combining 

the two ways of representing the driving system mechanical 

characteristics. 

As a rule, AM and WD are represented by their steady 

state mechanical characteristics, even for transient operating 

regimes, when they roughly represent the "averaged" pairs of 

momentary T and ω values. 

A. Mechanical characteristic of a driving electric motor AM 

The form of a driving motor mechanical characteristic is one 
of the most important parameters for estimating its convenience 
for the operation in a machine with a known working device 
mechanical characteristic. The form of AM and WD mechanical 
characteristics and the relation between their positions define if: 

 the driving system can start in existing conditions, and 

 the machine operation in the existing regime is stable. 
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Mechanical characteristic of an AM obtained at the rated 

valuesof influencing parameters is denoted as a"natural" 

characteristic.In Fig. 1.a, a pair of rotationally symmetrical 

natural characteristics (for both rotating senses) of a squirrel 

cage electric motor is shown. The 3D form characteristic of the 

same motor for a single rotating sense is shown in Fig. 1.b. 

Fig. 1. 2D and 3D mechanical characteristic of a squirrel cage electric 

motor, [1] 
 

AM mechanical characteristic can be modified by changing 

the value of one or more affecting parameters, and such altered 

characteristics are denoted as "artificial", [1]. 

B. Mechanical characteristic of a power transmission MG 

Mechanical characteristic (T-ω diagram) is indeterminable 
for the most MGs, e.g. gear boxes, as there is no fixed relation 
between T and ω. They transmit power P with parameters 
corresponding to any point throughout the operation area 
defined by the restraints (ωIlim, PlimandTlim), Fig. 2. So, in such 
case mechanical characteristic of a MG is a surface in diagram 

T-, instead of a line.This applies to practically all MGs with 
steady stiff kinematic relations, but also to MGs with non-stiff 
kinematic relations, during intervals when their kinematic 
relation is "almost" stiff. In such cases, normal driving system 

operation is surveyed in a T- diagram as if there was no gear 
box in the system, i.e. driving system operation is completely 
defined by the motion of AM and WD operating points, which 

presents changes of T and  values during operation. 

 

Fig. 2. Restraints of MG's operating area: a) 2D and b) 3D presentation in T-

ω diagram, [1, 4] 

 

At a whole lot of MGs (for example at friction clutches), 

when operating point tends to leave the operating area, there 

emerges no MG failure, but the limiting line of area becomes 

an obstacle that "traps" the operating point on it. In this phase 

the MG moves on into the temporary operating regime that 

doesn't correspond to failure, for example the slipping phase 

of such clutches, with non-stiff kinematic relations in MG. 

But, after the return of operating point into the operating area, 

MG continues with normal operation, "almost" stiff kinematic 

relations in it are restored, and the relation T-is not defined 

any more.In such case, the limiting line becomes some kind of 

"limiting" mechanical characteristic. In Fig. 3,"limiting" 

characteristics of some clutches are shown in 2D and 3D form. 

 

Fig. 3. Limiting mechanical characteristics of some clutches: 

a) 2D and b) 3D form in T-ω diagram, [1, 4] 

 

At some MGs, the relation T-is always, or only in certain 

phases of operation, unambiguously defined. Such MGs have 

the "real" characteristic, e.g. a hydrodynamic coupling (HC) or 

hydrodynamic transformer. Parameters of their characteristics 

depend on the properties of fluid, used as the mediator in the 

power transmission inside the MG. Mechanical characteristic 

of a HC has the form:T = f(I, O), with I–input angular 

velocity, and O –output angular velocity, Fig. 4. 

 

Fig. 4. Mechanical characteristic of a HC in 3D and 2D form, [1, 4] 

 

C. Mechanical characteristic of a working device WD 

Due to the variety of WDs and their working tasks, it is 

practically impossible to make the full classification of WD 

mechanical characteristics depending on influencing factors. 

WD operation resistance value depends often on its velocity, 

but also on time, momentary position, sense of motion, etc. 

Also, it can be often regarded as nearly costant. Mainly, five 

main forms of WD characteristics are defined, as follows: 
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 resistance independent of velocity:TWD ≠ f(ω); e.g. for 

hoisting mechanisms of cranes, elevators, etc, 

 resistance dependent on velocity:TWD = f(ω); e.g. for 

centrifugal pumps, fans, etc, 

 resistance dependent on velocity and explicitly on time: 

TWD = f(ω, t); e.g. for metal rolling mills, etc, 

 resistance dependent on velocity and explicitly on 

position (length/angle): TWD = f(ω, α); e.g. for piston 

machines, mine elevators, etc, and 

 resistance dependent on velocity and various factors: 

TWD = f(ω, t, ...); e.g. for processing machines, etc. 

 

For survey of typical WD steady state characteristics, see [1]. 

III. SURVEY OF DRIVING SYSTEM OPERATION - EXAMPLES 

The survey of the whole machine driving system operation 
demands the knowledge of state of all machine components in 
the regarded interval of operation. By putting mechanical 
characteristics of AM, WD, and also of MG if needed, into the 
same diagram, a clear and well laid out survey of the whole 
machine in various operating regimes is enabled. Joint diagram 
is presented in 2D (rarely in 3D; its usage for calculation as a 
rule demands its shift back to 2D form) coordinate system T-ω. 

Of course, the influence of velocity ratio through the MG 
has to be previously taken into account by reducing values of 
T, ω and masses in motion of AM, WD, and MG onto the same 
(arbitrary chosen) shaft, using the well known procedure based 
on the energy conservation law. For unambiguous graphic 
presentation of machine operation, some rules are demanded. 

Following two examples are given to illustrate the machine 
operation survey. 

A. Hoisting mechanism 

Survey of machine operation based on the operating point 
motion through the T-ω diagram is presented on an example of 
a hoisting mechanism with AM, MG, mechanical brake B, and 
WD (load gravity force and losses), Fig. 5. For MG without 
mechanical characteristic, momentary state of AM, B, and WD 
is defined by the position of operating points (pairs of T and ω 
values) on their steady state mechanical characteristics. 

Two parts of mechanical characteristic AM correspond to 
the two rotor rotation senses (load hoisting AM↑ and lowering 
AM↓). Load hoisting mechanisms are obligatorily equipped 
with mechanical brake(s) with given characteristic B. Braking 
is produced by friction (reactive) forces, so, the sign of braking 
torque is always opposite to the sign of velocity. Assuming the 
constant braking torque value (acceptable for an approximate 
consideration), characteristic B can be presented with a pair of 

straight lines in quadrants II and IV, parallel to -axis. By 
connecting them with a straight line along the T-axis, brake 
characteristic B is integrated. In a hoisting mechanism, brake B 
automatically starts in the moment when AM supply is cut-off, 
and vice-versa. Mechanical characteristic WD origins mostly 
from the load gravity force (potential force), so it can be 
presented with sufficient accuracy by the function TWD = const. 
(independent of ω). In Fig. 5, it is shown as 2 parallel shifted 
parts in quadrants I and IV, with almost, but not quite the same 
values of TWD, due to the influence of losses in the power 
transmission (friction etc.), added to the load gravity force, in 

quadrantI with sign +, and in IV quadrant with sign -, because 
the force corresponding to losses is a reactive force, [1]. 

 

Fig. 5. Survey of hoisting mechanism operation, [1] 

 
Hoisting starts at AM operating point 1M on the T-axis. In 

that moment, the torque of AM TAM is larger then the resistance 
torque of WD TWD, positive difference of their values defines 
the inertial torque Tin=J·ώ>0, that "surplus" torque accelerates 
the mass J"upwards" (i.e. in the sense that corresponds to load 
hoisting), so the operating points of AM and WD (each along 
its characteristics), move synchronously upwards. Motion of 
operating points (i.e. system acceleration) continues as long as 
there exists "surplus" torque. In the crossing point of 
characteristics TAM = TWD, there exists no "surplus" torque, so 
Tin=J·ώ=0, → ώ=0, hoisting continues withω=const, so the 
steady state operating point during hoisting SOP↑ is achieved. 

The next rules can be defined on the basis of the described: 

 when the operating point of AM is on the right side (in 

this arrangement of axes) of the operating point of WD, 

system accelerates, in the opposite case decelerates, 

 intensity of acceleration/deceleration is proportional to 

the horizontal distance between operating points of AM 

and WD, 

 steady state motion exists only when operating points 

of AM and WD are in the crossing point SOP (steady 

state operаting point) of characteristics; they can leave 

SOP only if TAM or TWD changes its value (disturbance), 

 if the position of SOP is stable, after any short-lasting 

disturbance both operating points return to SOP, in the 

opposite case they go away from SOP, 

 operating points of AM and WD always tend to reach 

the crossing point of their characteristics. 

Stability of the steady state operation is discussed in [1]. 

Duration of the time period between the moments of AM 
supply cut-off and braking start is brake time delay. When AM 
supply is cut-off, AM operating point "jumps" horizontally in 
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the point 1M0 on the ω-axis,whichnow plays the role of AM 
characteristic. Hoisting motion decelerates untilthe operating 
point reaches point 2M0, which corresponds to the change of 
angular velocity Δωduring brake time delay. Assuming that the 
brake momentarily develops full braking torque, operating 
point horizontally "jumps" in the point 2B on the brake 
characteristic, becomingthe brake operating point. Eventually, 
steady state point SOP02 corresponds to the motionless state of 
load hanging in the air, in case of nonselfbraking MG. 

Load lowering with the opposite sense of AM rotor rotation 
→ AM↓ can be explained and surveyed in an analogous way. 
The diagram shows also characteristic WD↓1, corresponding to 
the selfbraking mechanism of MG. Steady state point SOP01 
corresponds to the grounded load. 

B. Driving mechanism with a hydrodynamic coupling HC 

HCs are used in driving mechanisms of transporting, earth 
moving, mining and agriculture machines. HC enables the 
short-lasting start of AM (more precisely: fast passing through 
the region of operating regime unfavorable for AM), and 
favorable slowed down start of WD (considerably smaller 
inertial forces and loadings of WD). In a HC, an operating fluid 
has the role of go-between element in power transmission from 
the HC input part (pump impeller) to the output part (turbine 
impeller), in the process where power is transmitted mostly by 
the fluid kinetic energy. HC breaks the stiff kinematic relation 
between AM and WD, Fig. 6, enabling different lasting of AM 
acceleration (and components between it and HC), and WD 
acceleration (and components between HC and WD). More 
detailed description can be found for example in [2, 3]. 

 

Fig. 6. Scheme of a machine driving mechanism with a HC 

 

Representing the mechanical characteristics of such system 

only in quadrantI (motor regime of AM operation, tractive 

regime of HC operation) is suitable only for the analysis of 

steady state driving mechanism operation. For the calculation 

of starting period duration, such presentation is inconvenient 

due to totally differentangular velocities of input and output 

impellers, thus, sinchronous survey of operating points motion 

in 3 diagrams is necessary. Therefore, for the comprehension 

of HC operation in transient regimes, operation of the whole 

driving system can be presented in a joint diagram, Fig. 7, [4]. 

HC torque characteristic is defined by 3 

parameters:THC,IandO, so it has to be presented in the form 

of spatially distorted surface KHC in 3-axes coordinate 

system.Torque characteristic of AM, as independent of O, 

ispresented by a cylindric surface KAM orthogonal to the plane 

O = 0, and the characteristicof WD, as independent of I, is 

presented by acylindric surface KWD orthogonal to the plane 

I=0. Thus, the operation of the whole driving mechanism 

during starting is described by the AM operating point motion 

over its (surface) characteristic.The line of its projection onto 

the plane T = 0 penetrates the surfaces KHCand KWD in their 

operating points HC and WD. All 3 operating points 

eventually stop in the joint crossing point of surfaces KAM, 

KWD and KHC: EWD EHC EAM,as the whole driving system 

steady state operating point. 

In case of calculations, the diagram has to be projected into 

the plane O = 0, with curves O = const as parameters, [4]. 

 

Fig. 7. Motion paths of AM, HC and WD operating points, presentedin the 

joint diagram of characteristics KAM, KHC and KWD 

IV. CONCLUSION 

Comprehension of electromotor drive operation is of great 
importance in the teaching process of mechanical engineers – 
machine designers, but also in multidisciplinar education, e.g. 
mechatronics. The procedure of the machine operation graphic 
survey in T-ω diagram only represents a visualization of the 
basic equation of dynamics, but in useful and easy-to-survey 
way. It is always applicable when the characteristics of AM 
and WD are known.Its application is not restricted to a certain 
AM or WD (although it is advisable for some MGs, e.g. for 
HC, to use the 3D diagram and characteristics in the form of 
3D surfaces). The graphic survey of mechanical characteristics 
facilitates the comprehension of power transmission process 
through the machine drive systems, machine operation in all 
the possible (especially transitive) regimes, stability analysis of 
drive system operation, etc. 
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Abstract— Autonomous systems depend heavily on their 

information systems. Time and energy consumption, even the 

probability of reaching the predicted result requires constant 

information flow & information processing according to 

underlying information infrastructure, i.e. hardware and 

software. Because irregular dynamics has finite probability of 

occurrence it is important to establish measures which, as much 

as possible, preserve functionality of the whole autonomous 

system in case of occurrence of several errors. In this article we 

concentrate on the autonomous robotic systems, starting with the 

following hypothesis: there are errors in automatic system 

dynamics which can be traced to larger deviations in their 

regular dynamics. What is meant by larger deviation, and what 

are examples of such systems are given in the text. As the method 

of tracing these errors we utilise information entropy. It is 

applied onto modelled information flows, simplified 

representation of realistic information flows taking place within 

functional autonomous system. We prescribe algorithm for 

determining the proper information entropy and use it to 

formulate a criteria of acceptability of deviations in information 

flow. 

Keywords—information entropy, information flow, automatic 

robotic system, error 

I.  INTRODUCTION 

An algorithm that makes possible earlier detection of 

failure in autonomous robotic systems (ARS) contributes to 

their better functioning. 

Typical autonomous systems are configured in such a way 

that their information-communication subsystem (ICS) 

governs information flow1-5. That information flow consists 

of pieces of information sent by embedded systems (linked to 

sensors and other peripheral units) to central processing unit(s) 

as well as of pieces of information sent in the other direction. 

Preserving regular conditions is by no means trivial for ABS 

6-8. Certainly, failure in some of the hardware or software 

sub-systems, not necessarily the ICS, will be revealed 

following data within the ARS. However that may occur with 

a considerable delay or by amount that prevents reliable and 

prompt extraction of the failure and its causes along with 

appropriate measures for preserving needed functionality of 

the ARS. 

Extracting possible precursors of larger deviations 
including failures, from the constantly updated flow of sensory 
information, could contribute to earlier detection of 
approaching failure. From one point of view, that is real-time 
data fusion. From another point of view, that is about 
extracting statistically deviations, of highly improbable 
random character, from the set of constantly updated sensory 
information. 

We formulate a generic model having showing developing 

failure5, 9. Statistical character of deviations is analysed 
using the notion of information entropy in the following way: 
temporary set of data with unlikely large deviation is 
considered as a precursor of propagating failure and is 
analysed, immediately after detection, using additional 
intensity of processing unit. 

In section two we formulate the model, in section three 
simulate a simplified development of failure and in section 
four conclude the paper. 

II. MODEL 

The model consists of the following elements: two, 
mutually independent sensors, one processing unit and 
accompanied algorithms for data analysis. 

Sensors provide the central unit with regularly sampled 
data. Sensors operate independently one of another in regular 
mode. Central unit analyses data and, among the quantities 
which are determined on the basis of sensors‘ outputs, 
calculates appropriately averaged information entropy. Using 
moderate assumptions, we prescribe range of information 
entropy values which belong to the interval of regular 
conditions. In that sense, value of information entropy which 
exits the interval of regular conditions, marks occurrence of 
the failure. Since entropy changes are of gradual character, 
one can follow augmentation of the failure and relatively slow 
degradation of the regular state. 

There is a myriad of examples of sensors to which listed 

approach is applicable2, 3, 7, 8. If ARS represents unmanned 
aerial vehicles, or aircrafts which is in autopilot mode or 
which utilises fly-by-wire system, then diverse sensors for 
sampling air-data are examples of two aforementioned 

sensors1, 5, 6, 9. For aerial, terrestrial or underwater ARS 
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the two sensors extracted could be related to sensors about 
engines, fuel quantity, kinematic parameters, etc. 

In regular conditions, constant flow of data from sensors to 
processing unit is assumed to occur through ideal 
communication channel, thus without additional error in data 
transfer. Set of data from two sensors in regular conditions is 
assumed uncorrelated. 

Let us concentrate now on the case of failure and model it 
appropriately. It is assumed that the effect of failure will be 
traceable in modified outputs of both sensors. That is not the 
only case, as one can have modification of sampled data in 
only one sensor, or in more than two sensors. On the on hand, 
the case of failure in which output of only one sensor is 
modified was analysed previously. On the other hand, we 
expect that the case of failure which modifies outputs of many 
sensors within the same time interval is not substantially 
different from previously stated case of two modified sensor 
outputs. 

Information entropy is considered a robust enough 
measure to reveal possible regularities among variations in 
statistical properties of different sensor outputs, even if they 
are of different order of magnitudes, or with different 
characteristic delay. 

For numerical simulations the transferred types of data are 
denoted as x1 and x2. The amount of the realistic quantity that 
they represent is an analogous quantity. Yet, in accordance 
with the modern, prevalent case, we assume that x1 and x2 are 
digitalised, thus discrete variables. Their resolution is 
considerably larger than resolution by which we will 
differentiate different states of the system later in the 
formalism. Overall, we denote time series of these variables as 

xi,k with i = 1, or 2 and k being the (discrete-)time interval. 
Averages and accompanied standard deviations of measured 

data are  ̅i and xi, respectively, and we further consider that 
these quantities do not differ significantly from the expected 

values E(xi) and square rotes of variances (xi), respectively, 
of normal distributions which we use as underlying 
distributions of measured data. In other words, all time series 
are sufficiently representative to be considered as statistically 
equivalent data series. 

For random variable y and z having joint probability 
distribution p(y, z) the information entropy is determined as 
follows [5] 

  








 ydzzypzypH yz d),(ld),( , (1) 

with ld(•) denoting log2(•). For mutually independent 
variables that entropy transforms into sum of entropies of 
individual variables, Hyz = Hy + Hz. Following previous 
assumptions all written entropies can be determined without 
significant differences from the corresponding, finite time 
series 
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withfn being the relative frequency of occurrence of the state n 
of a random variable. Summation in (2) is performed by all 

achievable states of the underlying random variable, or 
variables. For discrete variables x1 and x2 states are self-
defined while for originally analogous variable, prior to 
summation its domain needs to be made discrete. Since in 
implementation usually an analogue-digital converter is 
implemented it is often the case that we calculate the entropy 
directly using summation for digital variable. If data are 
regularly updated, in such a way that newly received data 
enter the time series and the oldest data in that time series are 
removed from it, one can determine a new value of 
information entropy for each change of time series. If there is 
a relatively large number of data in a series then changes 
between successively determined information entropies will 
also be relatively small, yet in time there can be a trend in 
changing their values. For a set of information entropies 
determined for a time series in N consecutive time units, the 
accompanied average values and standard deviation of these 
information entropies are, respectively, as follows: 
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Time window N for averaging the information entropy is 
somewhat arbitrary. It needs to be sufficiently larger than 1 
time unit yet sufficiently smaller than original time series. 

After determining (3) and (4) one can represent the 
original random variable with its statistical measures, which 
are also time dependent. Any trend, i.e. systematic deviation 
of underlying random variable from original distribution will 
be revealed in occurrence of systematic change in (3). It is 
then opportune to constantly determine (3) for one, two or 
more variables and check whether there is non-regular trend 
observable in it. 

For any change observable in time dependence of (3), or 
possibly in (4), there needs to be applied additional statistical 
measures. These are statistical tests which provide one with a 
definite confidence level regarding whether the observed 

changes are significant or insignificant 10. Which test is 
appropriate depends on the context, underlying distributions 
which do not have to be normal distributions, etc. and in 
generally out of the scope of this paper. 

III. RESULTS 

A. Case of one variable 

As an introductory example let us consider the case of air-
speed indicator measuring speed of an unmanned aerial vehicle 

(UAV) 6. We characterize the regular state with average 
speed of 370,4 km/h = 200 kt, and standard deviation of 5,56 
km/h = 3 kt which implements several diverse influences. In 
regular state the average information entropy is 5,18 bit, and its 
standard deviation 0,06 bit. We use time series of 1000 data 
and combine them in 60 different categories. 
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For irregular state we consider the hypothetical case in 
which measured speed erroneously measured in the limit of 
larger than average speeds, as follows: 

 










.,

,,

GregG

Gregreg

nonreg xxx

xxx
x  (5) 

One illustration of such a modified distribution is shown in 
Fig. 1. 

frequency 

 

airspeed, kt 

Fig. 1. Histogram showing frequency of a given measured airspeed in time 

series of measured speed with 1000 data in irregular state with xG = 201,0 kt. 

Width of categories is 0,1 kt. 

If we simulate time series for different values of xG one 
obtains relative change of average information entropy (3) as 
shown in Fig. 2. 

 

 

 

 

Fig. 2. Relative change of entropy with scaled error level in case of one 

measured variable. 

B. Case of two variables 

In case of two variables, mutually independent, one starts 
similarly to case of one variable. Technical difference is that 
number of states is considerably larger than in case of one 
variable. Yet, there is a substantial difference in that an error 
which propagates in diverse measuring channels introduces a 

correlation to modifications of original distributions. We will 
consider representative cases in further publications. 

IV. DISCUSSION 

The cases considered are defined within a context of 
unmanned aerial vehicles, one representation of a large 
number of different types of ARS. Specifically their speed of 
flight was considered as a representative variable which is, on 
the one hand important for regular functioning of a single unit 
or a group of units, and on the other hand subject to different 
external influences which possibly result in measurement 
errors. The formulated change in otherwise constantly 
measured data is by no means restrictive as it represents one of 
many possible changes in data, which can be straightforwardly 
implemented in the presented formalism. Information entropy 
was shown sensitive to relatively small changes in the 
measured variable. 

V. SUMMARY& CONCLUSIONS 

The approach to analysis of possible occurrence of errors, 
based on analysis of information entropy attributed to 
corresponding data series, has a potential in applications in 
autonomous robotic systems, as a software-implemented part 
of their processing unit. 
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