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1. Introduction 

Demands for machining and metrology over a rel-

atively large range have recently increased in a variety of 

industries and sciences such as aerospace, electronics, en-

ergy, and astronomy [1], [2] and [3]. In particular, such de-

mands result in the development of innovative table systems 

which achieve long range positioning with a nanometer res-

olution [4]. Although many studies on ultra-precision posi-

tioning table system have been performed so far, there were 

only few studies on table system which could achieve posi-

tioning with sub-nanometer resolution in a long travel 

range [5]. 

In his work, scientist Roy S. Colby presents the re-

sults of acoustic research [6]. In the paper, he points out how 

the levels of vibrations and sound depend on the rotational 

speed and the frequency of vibrations. The goal of the work 

carried out by Eduardo Rubio and Juan C. Jauregui was an 

establishment of the condition of a mechanism required for 

avoiding random breakdowns of such a mechanism upon 

applying the methods of periodic monitoring and analysis of 

vibrations [7]. In scientific papers (by Ching Yuan Lin, Jui 

Pin Hung and Tzuo Liang Lo), dynamic characteristics of 

vertical milling machines were established and their struc-

tural characteristics were examined [8, 9]. The said works 

are relevant because guides and other structural elements 

used in CNC milling machines are assembled of different 

elements connected with each other by threaded junctions. 

For linear shifts, slideway bearings with carriage (usually 

with grooves with balls in the latter) are used. In the work 

on a dynamic analysis of machine [10], the influence of a 

preload setting by a ball screw on the axle stiffness was cal-

culated upon applying Hertz contact theorem. The effect of 

the preload torque on the connection of the screw, when dy-

namic stiffness and dampness of linear guides are identified 

according to optimum models was examined. The same 

problem is important in investigation of movement trajecto-

ries of robot manipulators [11–18]. 

In the presented paper, an analysis of dynamic pa-

rameters of a linear positioning table system upon applying 

the theory of random functions is carried out. 

The temporal dependence structure of a stationary 

stochastic process characterized by the auto-covariance 

function, or equivalently by its Fourier transform was de-

scribed by Proietti and Luati [19]. The spectral density func-

tions are defined in scientific work by Siljak and Subasi 

[20]. Dutkay and Jorgensen described Fourier series fractals 

[21]. Model-based filtering method for data reconciliation, 

introduced by Narisimhan and Jordache [22], applies mod-

est process models to advance the precision and reliability 

of gauged data. In favourable observation circumstances, 

data reconciliation also enables the evaluation of ungauged 

process data. These capabilities are appreciated for process 

productions since in many practical cases strategic data are 

gauged only with imperfect accuracy or just are not gauged 

because of mechanical or financial restraints. Data reconcil-

iation has been used for a great quantity of processes as sum-

marized by Narasimhan and Jordache [22]. Other topics [23, 

24] are linked to the data reconciliation, such as sampling 

fault and reconciliation weighing factor assessment, re-

signed value correctness estimation, use of resigned data to 

determine and to define plant performance directories, such 

as focus score and recapture. 

The reconciliation of process fathoming subject to 

linear restraints includes definition of the least weighted 

sum of squares of modifications to the measurements. Lin-

ear values settlement by maximizing the data entropy to get 

probability of value spreading with the lowest integration of 

former knowledge was reformulated in the paper by Crowe 

[23]. Two occasions were deliberated by researchers, the 

first, with only the boundaries on the data being quantified 

and, the second, with the variance-covariance vector of the 

data being quantified additionally. The first occasion pre-

sents an instrument for executing data reconciliation in the 

deficiency of information on the variance-covariance matrix 

mailto:vytautas.turla@vgtu.lt
mailto:arturas.kilikevicius@vgtu.lt
mailto:mindaugas.jurevicius@vgtu.lt
mailto:antanas.fursenko@vgtu.lt
mailto:kristina.kilikeviciene@vgtu.lt
mailto:zhetesova@mail.ru
mailto:zharkevich82@mail.ru
http://dx.doi.org/10.5755/j01.mech.26.5.25064
http://www.sciencedirect.com/science/article/pii/S000785061100028X#bib0005
http://www.sciencedirect.com/science/article/pii/S000785061100028X#bib0010
http://www.sciencedirect.com/science/article/pii/S000785061100028X#bib0015
http://www.sciencedirect.com/science/article/pii/S000785061100028X#bib0020
http://www.sciencedirect.com/science/article/pii/S000785061100028X#bib0025


 427 

of the data. In the second case, reconciliation using maxi-

mum probability is formally identical to the conventional 

the least-squares solution [22]. The least-prejudiced likeli-

hood distribution is an abbreviated normal distribution, 

which for reasonably accurate data matches with the multi-

variate normal distribution. 

Different data reconciliation techniques proposed 

are based on various assumptions concerned with the pro-

cess dynamics and depending on the subsequent application 

of the reconciled data [23]. Steady-state data reconciliation 

is generally used to assess the fundamental normal regime 

of a plant in applications, such as decrease accounting, on 

process audit, or survey analysis presented by Poulin et al. 

[24]. Then, progressive process control, error recognition al-

gorithms, and real-time optimization need the assessment of 

right dynamic states of a process, and are usually coupled to 

dynamic data reconciliation. Nevertheless, different meth-

ods could be used for reconciliation of dynamic data. The 

selected process model influences on the range of filtering 

algorithm complexity. It could vary from a modest mass 

conservation restraint sub-model to a comprehensive causal 

dynamic model. The choice of the most proper procedure 

effects on a compromise between modelling efforts, re-

quired to progress and adapt the observer and to improve the 

evaluation correctness. 

Researchers Puigjaner and Heyen [25] have rea-

soned the features of steady-state observers and related 

problems, such as steady-state definition and redundancy 

analysis (RDA), as well as substantial fault finding-out. Re-

searchers Narasimhan, Jordache and Crowe considered 

steady-state data reconciliation which functional on a real-

time basis [22, 23]. They have determined that, despite the 

solution’s simplicity, the assessment precision maybe be 

less than measurement accuracy itself depending on plant 

dynamics. The proposed method as modified stationary one 

that has progress of the correlation of node imbalances to 

advance assessment performances. 

Wavelet analysis recognized recently as a tool for 

important applications in time series, function estimation 

and image analysis. According to the recently developed 

wavelet methods, the fundamentals are not yet widely un-

derstood, and the guidance on their practical application is 

hard to find. Wavelets are an increasingly and widely used 

tool in numerous applications of signal and image pro-

cessing. Adjustments in distant detecting include the group-

ing of different resolution pictures, picture compression, and 

the delivery of frame recognition methods. Researcher Hor-

gan [26] has reviewed the basic ideas of wavelets in order 

to represent the information in signals, such as time series 

and images, and described how the wavelet shrinkage is ap-

plied to smooth these signals. This was illustrated by the ap-

plication to a synthetic aperture radar image. 

Researchers Ekstrom and McEwen [27] improved 

adaptive box-filtering measures to eliminate random bit 

faults (pixel values in case if they are not related to the pic-

ture) and even noise data, i.e. pixels of the picture related 

with an adulterant or multiplicative noise element. For both 

cases, they used the standard deviation of these pixels within 

a local box surrounding each pixel, after that they used adap-

tive filters. This method effectively reduced speckle in radar 

pictures without removing important details. 

The assessments of the cross-covariance function 

of two numerical data massifs of the distortion signals or the 

evaluations of auto-covariance function of a distinct massif 

calculated by alteration of the numerical vibration massifs 

into vectors. For treatment of the numerical signals, discrete 

Fourier transform described by researchers Ekstrom, 

McEwen [27] and the theory of wavelets were applied in 

scientific papers of Antoine [28], Berczynski and Wroblew-

ski [29]. 

2. Theoretical and experimental research 

2.1. A covariance model of parameters of vibration signals 

The linear positioning table system has been inves-

tigated in two operating modes. In the first mode, lubricant 

Loctite 8103 was used and in the second mode, lubricant 

Braycote 601EF was used. In each of the said operating 

modes, four speeds of the carriage of positioning table were 

used: 0.25; 1.25; 2.5; and 3.75 mm/s, respectively. 

For a theoretical model, we’ll apply an assumption 

that errors in measuring the intensity of digital vibration sig-

nals of the system are random and possibly systematic. 

In each vector of the vibration intensity measure-

ment data array, the trend of the measurement data of that 

vector is eliminated. As one of parameters, the time interval 

of electromagnetic spread is used. 

We’ll consider the random function (formed ac-

cording to the data arrays of measuring the intensity of dig-

ital vibration signals) a stationary function (in a broad 

sense), i.e.  its average value    const,M t   and the co-

variance function depends only on the difference of argu-

ments – ( ).K  The auto-covariance function of a single 

data array or the cross-covariance function of two data ar-

rays ( ).K   will be expressed as follows [30]: 
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here: 1 1δφ ( ), δφ ( τ)u u   – the centered estimates of meas-

uring the intensity of vibration signals; u – vibration param-

eter; k    – variable quantization interval; k – the num-

ber of units of measurement;  – the value of a unit of meas-

urement; T – time. 

The estimate ( )K   of the covariance function ac-

cording to the available data on measurement of vibration 

parameters is calculated as follows: 
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here: n – the total number of discrete intervals. 

The formula (2) may be applied in a form of an 

auto-covariance function or a cross-covariance function. 

When the function is an auto-covariance function, the arrays 

1( )u  and 2 ( )u    are parts of single arrays and when the 

function is a covariance function, they are two different ar-

rays. 

The estimate of a normed covariance function is: 
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here: 
 – the estimate of the standard deviation of a ran-

dom function. 

For elimination of the trends of columns in the i-th 

digital array of measurements, the following formulas are 

applied: 

 

 1,..., ,T
i i i i ime       

 (4) 

 

here: i is the i-th array of reduced values of the i-th digital 

array where a trend of columns is eliminated; i is the i-th 

array of vibration intensity; e is a unit vector with the sizes 

(n  1); n is the number of lines in the i-th array; i is the 

vector of averages of the columns in the i-th array; ij is 

the j-th column (vector) of the reduced values in the i-th ar-

ray. 

The vector of the arithmetic mean of columns of 

the i-th array is calculated according to the following for-

mula: 
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The realization of the random function of the j-th 

column in the i-th array of vibration intensity measurement 

data in the vectorial form is expressed as follows: 

 

,1 ,( , ... , ) .ij ij ij m     (6) 

 

The estimate of the covariance matrix of vibration 

intensity in the i-th array is expressed as follows: 

 

 
1

.
1

T
i i iK

n
    


 (7) 

 

The estimate of the covariance matrix of two arrays 

of vibration intensity expressed as follows: 
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here, the sizes of arrays ,i j   should be the same. 

The estimates ( )iK    and ( , )i jK     of co-

variance matrices are reduced into the estimates of ( )iR   

and ( , )i jR    of matrices of correlation coefficients: 
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   1/2 1/2, , ,i j ij i j ijR D K D        (10) 

 

here: ,i ijD D  – the diagonal matrixes of the principal diag-

onal members of the estimates  iK    and  ,i jK     

of covariance functions, respectively. 

The accuracy of calculated correlation coefficients 

is defined by the standard deviation .r  It is evaluated ac-

cording to the following formula: 

 

 21
1 ,r r

k
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here: 8,000 ,k   r – correlation coefficient. The maximum 

estimate of the standard deviation is obtained, when the 

value of r is close to zero: in such a case, 0.01 ,r
   when 

0.5 ,r   so 0.008 .r
   

2.2. The experimental equipment 

Herein, the linear shift device 8MT175-100 with a 

step motor 4247 produced from LTD „Standa“ is discussed 

upon. 

The technical parameters of the system are follow-

ing: the pitch of thread – 0.5 mm; full pitch resolution – 2.5 

µm; maximum speed – 10 mm/s; stroke – 100 mm; horizon-

tal load – 80 N; vertical load – 30 N. 

For improvement of movement conditions, various 

lubricants are used in the kinematic pair “table – guide”. The 

accuracy of movement of the carriage and its vibrations 

highly depend on the properties of the lubricant used, i.e. on 

its intended purpose and its viscosity. 

For the investigation, two tables (Fig. 1a, b) were 

chosen; for them, different lubricants were used: universal 

Loctite 8103 and lubricant Braycote 601EF for working in 

vacuum. 

LOCTITE 8103 is heavy duty for use on the mov-

ing parts at different speeds. It is a universal mineral grease 

consists of MoS2. It is used in roller bearings, socket and 

high stressed joints, plain, splines and and slideways sub-

jected to heavy loads and vibration. Typically operating 

range for use –30 °C to +160 °C. This grease is not recom-

mended for use in oxygen rich systems, pure oxygen sys-

tems and should not be used as a lubricant for strong oxidiz-

ing materials. 

Braycote 601 EF is mineral grease designed to op-

erate in high vacuum, in the presence of rocket oxidizers and 

fuels. It is used in satellites and other space applications. 

Typical applications include gears, O-rings and elastomers, 

ball and roller bearings and any applications where extreme 

environmental conditions would preclude the use of an or-

dinary grease. Greases such as this exhibit excellent shelf 

life due to their intrinsic inertness. 

The principal elements of a table are shown in 

Fig. 2. 

As it may be seen from the scheme of principal 

movable elements, the system operates as follows (see Fig. 

1): the step motor generates a torque, the torque through the 

coupling is transmitted to the screw, the screw rotates inside 

the screw-nut (thus forming a screw pair). In such a way, it 

transforms rotational motion into translational motion of the 

screw-nut, the screw-nut through the movable part of the 

positioning system transmits the translational motion to the 

carriage that moves in the longitudinal direction along the 

slideway bearings. 

2.3. The test bench 

The experiment had been carried out using the lin-

ear shift system 8MT175-100 fixed to the optical table 
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through an aluminium plate. The step motor and the micro-

switches were controlled by controller 8SMC4-USB-B8-1 

(from LTD “Standa”) using ILab software. The device is 

connected to the controller by cable with joints DB9(M) and 

HDB15(M); the controller itself is connected to PC by USB 

cable. In addition, 36V power supply block was used. For 

measuring vibration parameters, the means from Denmark 

company “Brüel & Kjær” were used. In Fig. 2, the test bench 

used for investigation of dynamic properties of the position-

ing table, including the data collection and processing 

equipment 3660D with DELL computer, the three-axis ac-

celerometer 4506 and the linear positioning table under in-

vestigation, is shown. The measurements of vibrations of 

the linear positioning table were carried out in three direc-

tions, for analysis used results of vertical direction measure-

ments. 

 

a 

 

b 

Fig. 1 The scheme of principle movable elements of positioning 
table system 8MT175-100: a – standard linear position-
ing system 8MT175-100 (where lubricant Loctite 8103 is 
used); b – linear positioning device 8MT175-100 for 
working in vacuum (where lubricant Braycote 601EF is 
used) 

 

Fig. 2 The test bench for investigation of dynamic proper-

ties of positioning tables 

 

The experiment was repeated five times to make 

sure about the reliability of the experimental data. The cal-

culated statistical characteristics showed that they differ up 

to 5 percent. Based on this the data was taken from one 

measurement for further analysis. During the experiments, 

the speed of device 8MT175-100 was 100, 500, 1,000 and 

1,500 steps per second that correspond to 0.25, 1.25, 2.5 and 

3.75 mm/s, respectively. To ensure a reliability of the re-

sults, the tests were repeated for five times. As it was men-

tioned above, in each operating mode another lubricant 

(Loctite 8103 or Braycote 601EF) was used. 

2.4. The results of the measurements and their analysis 

Figs. 3–6 shows the vibrations in vertical direction 

(Z direction in fig. 2) of the carriages of the tables at move-

ment speeds of 0.25, 1.25, 2.5 and 3.75 mm/s. In graphs a – 

times signals of acceleration of carriages, b and c – spectral 

graphs in which red curve – the table with the standard lub-

ricant, the blue curve – the table with the lubricant for work-

ing in vacuum. 

 

a 

 

b 

 

c 
Fig. 3 Speed of 0.25 mm/s (the red curve – the table with the 

standard lubricant Loctite 8103, the blue curve – the 
table with the lubricant for working in vacuum Bray-
cote 601EF), a – time signal; b – spectrum; c – spec-
trum extended to 400 Hz 
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At first were compared the RMS values of a single 

temporal vibration signal at different lubricants. Further 

were compared RMS values at specific frequencies at dif-

ferent lubricants. As can see, the amplitudes RMS of the ac-

celerations at 0.25 mm/s increases by 17% when evaluating 

the time signal using a standard lubricant (Loctite 8103) for 

the carriage (Fig. 3a, red curve), this happens at a frequency 

of 200–280 Hz (Fig. 3b, c). At the speed of 1.25 mm/s, the 

type of lubricant does not effect to the acceleration ampli-

tudes (Fig. 4, a). At the speed 2.5 mm/s the accelerations 

amplitude decreases by 33% (Fig. 5a), this occurs at fre-

quencies of 1,000 and 1,250 Hz (Fig. 5b). And at the speed 

3.75 mm/s this amplitude decreases by 17 % (Fig. 6a), this 

occurs at frequencies 250, 1,000 and 1,250 Hz (Fig. 6b). All 

of these data are used for further analysis. 

 

a 

 

b 

 

c 

Fig. 4 Speed 1.25 mm/s (the red curve – the table with the 
standard lubricant Loctite 8103, the blue curve – the 
table with the lubricant for working in vacuum Bray-
cote 601EF), a – time signal; b – spectrum; c – spec-
trum extended to 400 Hz 

 

The vectors of vibration signals were measured in 

the relevant points of the positioning table and the measure-

ment data were obtained for 4 vectors in each of two oper-

ating modes. The signals were fixed in time intervals 

 = 1.22070310 · 10–4 s within the range of 2.0 s. Each 

vector of the array included  n = 16,386 values of vibration 

signals. 

In each operating mode, four speeds were used dur-

ing the measurements and a measurement data vector was 

formed for each speed. So, 4 measurement data vectors were 

formed in each operating mode. For simplification of the 

vector numbering,   the new  numbering  in the consecutive  

 

a 

 

b 

 
c 

Fig. 5 Speed 2.5 mm/s (the red curve – the table with the 

standard lubricant Loctite 8103, the blue crve – the ta-

ble with the lubricant for working in vacuum Braycote 

601EF), a – time signal; b – spectrum; c – spectrum 

extended to 400 Hz 



 431 

order (1, 2, 3, 4) was used in the calculation procedures. 

When the vectors of both conditions were united into a sin-

gle system, their numbering was (1, 2, 3, 4; 5, 6, 7, 8). 

The measurement data arrays were processed ac-

cording to developed software upon applying operators of 

Matlab 7 package. 

The values of the quantization interval of normed 

covariance functions vary from 1 to n/2; here n = 16,386 – 

the number of lines (values) of vectors in the array of vibra-

tion signals. The vibration signal measurement array was 

formed of 4 vectors (columns). For each vector, the estimate 

' ( )K    of the normed auto-covariance function ( )K   was 

calculated and 4 graphical expressions of normed auto-co-

variance functions were obtained for each mode. In addi-

tion, the estimates ' ( )K    of the normed cross covariance 

functions for vectors of all 4 points in each operating mode 

were calculated and 28 graphical expressions of them were 

obtained. 

In both operating modes, the normed auto-covariance 

functions are the ones of periodic character. In the first operat-

ing mode, variation of estimates of the auto-covariance func-

tion depends on the speed of movement of the carriage of the 

positioning table. If the said speed increases, the value of the 

correlation coefficient r decreases. In both modes, the estimates 

of normed auto-covariance functions rapidly “damp” from r = 

0 to the respective value of r dependently on the speed of the 

carriage in the relevant operating mode (at k = 0). In the first 

operating mode, we have the following values of correlation 

coefficients for 4 speeds of the carriage: 

 

1. 1r  ; 

2. 1 0.7;r r    

3. 1 0.6;r r    

4. 1 0.2r r   .  

 

In the second operating mode, we obtain the fol-

lowing results for 4 speeds of the carriage: 

 

1. 1r  ; 

2. 1 0.8;r r    

3. 1 0.8;r r     

4. 1 0.8.r r    

 

So, the second operating mode, the speed of car-

riage movement inconsiderably affects the estimates of 

auto-covariance functions. 

In a majority of cases, the estimates of normed 

cross-covariance functions are close to zero when 

0.01 0.3.r    However, the values or correlation coeffi-

cients are considerably higher in cases when the same 

speeds of the carriage are used for calculation of correlation 

in both operating modes. For both operating modes, it may 

be written: 

1. at the speed 1 of the carriage (0.25 mm/s): the cross-cor-

relation of signals 0.6;r   

2. at the speed 2 of the carriage (1.25 mm/s): the cross-cor-

relation of signals 0.7;r   

3. at the speed 3 of the carriage (2.50 mm/s): the cross-cor-

relation of signals 0.7;r   

4. at the speed 4 of the carriage (3.75 mm/s): the cross-cor-

relation of signals 0.03r   (in this case, correlation is 

considerably less). 

In addition, a considerable correlation takes place 

in the second mode between the signals corresponding to 

speeds 3 and 4 of the carriage. 

The most important graphical expressions of 

normed auto-covariance and cross-covariance functions are 

provided in Figs. 7–15 below. In Fig. 16, the graphical ex-

pression of the generalized (spatial) correlation matrix of the 

array of 8 vectors of the positioning system in two operating 

modes is provided. The expression of the correlation matri-

ces turns into blocks of 8 pyramids where the values of cor-

relation coefficients are shown by tints of the colour spec-

trum. The chromatic projection of the pyramids is shown in 

the horizontal plane. 

 

Fig. 7 The normed auto-covariance function of vibration 

signals at the speed 1 of the carriage in the first oper-

ating mode 

 

Fig. 8 The normed auto-covariance function of vibration 

signals at the speed 4 of the carriage in the first oper-

ating mode 
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Fig. 9 The normed auto-covariance function of vibration 

signals at the speed 1of the carriage in the second op-

erating mode 

 

Fig. 10 The normed auto-covariance function of vibration 

signals at the speed 4 of the carriage in the second 

operating mode 

 

Fig. 11 The normed cross-covariance functions of vibration 

signals at the speed 1 of the carriage in the first and 

second operating modes 
 

 

 

Fig. 12 The normed cross-covariance functions of vibration 

signals at the speed 2 of the carriage in the first and 

second operating modes 

 

Fig. 13 The normed cross-covariance functions of vibration 

signals at the speed 3 of the carriage in the first and 

second operating modes 

 

Fig. 14 The normed cross-covariance functions of vibration 

signals at the speed 4 of the carriage in the first and 

second operating modes 
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Fig. 15 The normed cross-covariance functions of vibration 

signals at the speeds 3 and 4 of the carriage in the 

second operating mode 

 

Fig. 16 The graphical expression of the generalized (spatial) 

correlation matrix of the array of 8 vectors of the 

positioning device 

3. Conclusions 

The purpose of this experimental work was to 

show (investigate) how different lubricants affect the vibra-

tion characteristics of the table, i.e. to investigate the vibra-

tion characteristics of the table and the correlation between 

operation under normal and vacuum (space) conditions. 

The normed auto-covariance and cross-covariance 

functions of vibration signals of a linear positioning table 

system enable establishing changes of the correlation be-

tween the data vectors according to quantization intervals of 

the vibration signals. The value of correlation allows esti-

mating the quality and accuracy of the system under analy-

sis. In the first operating mode (where lubricant Loctite 

8103 is used), variation of estimates of the auto-covariance 

function of vibration signals depends on the movement 

speed of the positioning table’s carriage. If the said speed 

increases, the module of the correlation coefficient r de-

creases. If the speed of the carriage is increased 15 times, 

the value of the correlation coefficient decreases 5 times. So, 

the quality and accuracy of measurements carried out by the 

positioning system are improved. 

In the second operating mode (where lubricant 

Braycote 601EF is used), the movement speed of the car-

riage very slightly influences the estimates of the auto-co-

variance functions of vibration signals. The values of corre-

lation coefficient fall down from 1.0r   to 0.8.r   

The estimates of the normed cross-covariance 

functions are small, when 0.01 0.03r    except of cases, 

when the same speeds of the carriage are chosen in both op-

erating modes. In case of the same speeds of the carriage, 

the values of correlations coefficients between signals in 

both modes  0.6 0.7r    (practically do not depend on 

the speed of the carriage). 
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V. Turla, A. Kilikevicius, M. Jurevicius, A. Fursenko,  

K. Kilikeviciene, G. Zhetessova, O. Zharkevich 

ANALYSIS OF DYNAMIC PARAMETERS OF A 

LINEAR POSITIONING TABLE SYSTEM 

S u m m a r y 

In the paper, the spread of intensity of linear posi-

tioning table system vibrations is examined and an analysis 

of their parameters upon applying the theory of covariance 

functions is carried out. For the investigation, two linear po-

sitioning tables were chosen; for them, different lubricants 

were used: universal lubricant Loctite 8103 and lubricant 

Braycote 601EF for working in vacuum. The results of 

measurements of the vibration intensity in four fixed points 

upon varying the speed of the carriage were recorded on the 

time scale in form of arrays (matrices). The estimates of 

cross-covariance functions of the arrays of results of meas-

urements of the digital vibration intensity were calculated. 

The estimates of auto-covariance functions of single arrays 

upon changing the quantization interval on the time scale 

were calculated too. For the calculations, the software de-

veloped upon using Matlab7 package of procedures was ap-

plied. 

Keywords: positioning table system, vibration signals, co-

variance function, quantization interval 
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