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The Possibility of Using Wavelet Analysis to Describe Computer-Modelled Surfaces

Katarzyna RASZKA

Abstract: The paper presents the issue of computer modelling of the surface after machining. The modelowanie_skr program, whose operation is based on subtracting
simple geometric solids from a flat surface to create a given structure, was used. A front-milled surface was modelled, and two types of wavelets were placed on it; then the
obtained surface image and parameters of the 3d structure were compared. The comparison was extended to cases where the surface disturbance occurred. Four types of
disturbances, with a variable percentage, were distinguished. Conclusions determined the usefulness of selected wavelets in computer modelling and changes of the surface

along with the application of disturbances and wavelets on it.
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1 INTRODUCTION

Designing the technological process to obtain specific
functional features of the surface is a difficult and labour-
intensive procedure. Therefore, the ability to predict the
behaviour of the workpiece during machining and obtained
results is a frequently used facilitation [1]. Using 2d
profilometric analysis, there is no special need to use such
solutions because this kind of measurement is simple and
quick to perform. However, obtaining a complete
topographic picture can be complicated, time-consuming,
and expensive. Therefore, methods of functional surface
analysis, such as mathematical modelling of surfaces, are
used.

In general, we can divide surface modelling into
2 groups - FEM methods in which numerical approach is
used to design the whole process of cutting, and simpler
programs to model only the surface after machining.

The first one is widely known and has been used in
many studies. It allows obtaining lots of results from
different groups, e.g., forces during cutting [2, 3], chip
breaking [4], temperature [5, 6], residual stresses [7]. The
process of modelling has been changing through years.
Depending on the current state of knowledge and
techniques, different approaches were used. Most solutions
focus on applying the Lagrangian and Euler techniques.
The first one tracks discrete material points [8], the second
one tracks volumes of material rather than single points [9].
Euler techniques may cause difficulties obtaining reliable
results, e.g., the right course of chip form, because their
algorithms assume constant chip thickness. Lagrangian
algorithms also have imperfections, but most of their
problems can be solved by remeshing and adaptive
meshing [10, 11]. FEM methods may be used for
optimizing the cutting process, extending tool life,
reducing the time process, but at the same time, they
require specialist software, which is often expensive,
requires more computing memory, and can be difficult to
learn.

Programs in which only surfaces are modelled are
typically cheaper and easier to use. An example of this kind
of program may be, as used in this paper, program
modelowanie_skr. The program functions in the Matlab
environment (version R2007b in the presented work), but
it is opened as a separate module, so it does not require in-
depth knowledge. Basic operations that can be performed

in the program are discrete/continuous modelling, folding
and deformation of profiles/surfaces, and profilometer
needle filtration of profiles/surfaces. The surface creation
is done intuitively - similar to the real cutting process, some
material is subtracted from a flat surface. What we control
is a cutting tool, in this case, a simple solid: an ellipsoid, a
cone, a torus. The shape is properly formed, duplicated,
and cut from the cuboid, which is the input material. At
each stage of modelling, there are many variables, which
allows obtaining various types of surfaces.

The simplest analysis of the surface is the parametric
analysis, during which the values of given surface
parameters from different groups (height, spatial, hybrid,
functions, related to segmentation [12]) are assessed. Such
tests have already been performed, and it has been
positively stated that it is possible to correctly reproduce
the surface after treatment through the modelled surface
using modelowanie_skr program [13]. In this work, one
can find a broader description of the program's operation
and research confirming its correct operation. In addition,
the software was used in conference lectures, where the
focus was on selected types of surfaces: after grinding [14],
determined [15], random [16] and plateau [17].

In the current research, it was decided to study the
application of wavelet analysis on computer-modelled
surfaces. Wavelet analysis may be a tool for topography
research. It allows to extract the data of surface/profile
components [18], characterize the surface [19], filter out
disturbances/irregularities in measurement [20-22], or it
can be a tool for assessing the condition of the surface of
the tool [23]. By definition, wavelets are functions
generating orthonormal bases of the L%(R) space [24] due
to the shifting and scaling operation. They derive their
name from the characteristic "waving" - they are variable,
and their runs are dominated by values close to 0. Only in
small sections, they have noticeably different values. The
basic task of wavelet analysis is the approximation of the
studied phenomenon. The wavelet transform is similar to
the Fourier transform. They both use a dot product, where
one element is the function being examined, and the other
is the kernel of the transformation. For wavelet analysis, it
is a wavelet function, for Fourier's method, a sinusoidal
function. Moreover, the Fourier transform is mainly good
for frequency analysis of series of a stationary nature and
finding the characteristics of global signals. These are
features different from the wavelet method, in which local
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features are also often examined, and the conducted time-
frequency analysis is used to study non-stationary series
[25]. Wavelet analysis is based on the description of the
investigated function by wavelet functions that are
generated by the parent (basic) wavelet w(f) through its
translation and scaling (scaling function ¢(f)). The basic
wavelet meets the following assumptions:
- it has a zero mean value,
- it can take non-zero values only in a certain closed
range - otherwise it is called a compact medium,
- its duration (frequency response) is finite,
- it is orthogonal, so it cannot be written as a linear
combination of any remaining elements of the set [26].
So far, no studies combining the advantages of using
wavelets and surface modelling have been conducted. In
this work, simple software for modelling the surface with
the occurring disturbances was used, and then the wavelet
analysis was performed. Modelling is a mathematical tool
that allows separating the effects of the cutting tool on the
directions of operation of individual components of the
cutting forces. This is possible thanks to the before
mentioned parameters, which are a quantitative assessment
tool. Modelling also can help in predicting the functional
properties of the treated surfaces. It shows how the
machining process should proceed without the need for
many previous tests on real surfaces. As for the wavelets,
they allow for extending the possibilities of a qualitative
description of the surface. The requirements for surfaces
are so high they should be analysed in many aspects, and
the classical Gaussian analysis does not show all their
features. Therefore, wavelet analysis may be a useful tool
for surface analysis. The combination of modelling and
wavelet analysis can provide a tool for qualitative
description of any structures with distinguished (or
superimposed) features occurring in different directions of
the surface.

2 PARAMETERS

In the work, the surfaces after face milling were
modelled. For this purpose, it was found that the shape of
the torus would work best. In the program, this figure
additionally has the option of changing the cross-section,
from an ellipse to any designed and loaded. Using some
approximation, the shape of the ellipse can successfully
imitate the milled surface; however, in order to better
reflect the shape of the cutting insert, the cross-section was
changed to the one shown in Fig. 1.

-0.02 0 002 004 006 008 01

Figure 1 The shape of the cross-section of the torus

Selecting the right dimensions of the torus and the step
of its shift, several surfaces were obtained, among which,
due to the best compliance with the typical course of the
milling head along the surface, it was decided to carry out
further research on the surface presented in Fig. 2.

Figure 2 Image of the analysed surface (area 4 x 4 mm, highest point Sp =
25,63 pm, lowest point Sv = 4,24 ym)

The high concentration of traces in one axis and much
less frequent on the other clearly illustrate the assumed
movement of the tool along the surface.

Another factor that was taken into account during
modelling was the size of the elements. Large dimensions
of the torus were associated with the need to increase the
area section, which significantly burdened the computer's
memory and slowed down the modelling process. On the
other hand, too small a section of the surface did not allow
for a presentation of the right amount of details.

During modelling, there were 4 types of disturbances,
which were introduced gradually, increasing their
percentage value (Tab. 1). This resulted in 24 surface
images with different disturbances and one original
without any disturbances.

Table 1 Distortions of the surfaces

Type of disturbance Subsequent values / %

Shape of the cutting insert 1 2 3 4 5 6
Noise 0,5 1 1,5 2 251 3

High 5 10 | 15 20 25 | 30

Length 5 10 | 15 20 25 30

Among the wavelets available in the surface analysis
software, two were selected to be applied to each surface:
Daubechies 6 and Symlet 8.

The Daubechies family of wavelets is characterized by
the compactness of the carrier with a length of 2N —1 (N is
the row of wavelets), a relatively simple form and an exact
approximation of a function. It is an extension of the Haar
wavelet family [27]. Dbl means Daubechies of the first
order. As the order of the wavelet increases, the number of
coefficients describing it increases, and its course is
smoother. Fig. 3 [28] shows the sixth order Daubechies
used in the paper. The Symlet wavelet family is an
extension of the Daubechies wavelets and was created by
the Belgian mathematician Ingrid Daubechies as well.
Symlet wavelets are almost symmetrical and show great
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similarity to their prototypes - Daubechies wavelets. Fig. 4
shows the eight order Symlet.
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Figure 4 Symlet 8 wavelet [28]

Due to their characteristic shape, similar to the
topography of the treated surface (good mapping of peaks
and valleys), these two functions will be used in the
presented work. Wavelets with such great similarity were
selected in determining whether they can be used
interchangeably or whether they will show differences in
operation and, if so, how big the differences will be.

3 MEASUREMENTS

The measurements chapter of the paper is divided into
4 sections according to the type of disturbance. In each of
them, the change of the surface image with the introduction
of disturbances and wavelets and their influence on the
obtained surface height parameters were considered.

3.1 Shape of the Cutting Insert Disturbance

The value of the deformation of the cutting insert shape
was increasing 1% up to 6%, which was a critical value for
maintaining the correct shape of the cutting insert, Fig. 5.

Six surface images were obtained, and the extreme one
(6% disruption) is shown in Fig. 6. The surface images
were analysed after applying the Daubechies 6, Symlet 8

wavelets (Fig. 7), and the height parameters of the surface:
Ssk, Sku, Sa, Sq, Sv, Sp, Sz.
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Figure 5 Shape of the cutting insert disturbance

Neither the noise of the plate nor the subsequent
application of wavelets affected the general shape of the
processing traces, which after introducing the disturbance
became more jagged but still legible. The wavelets
noticeably affected the area of the valleys between the
successive passes of the tool, but still, the course of the
milling head can be easily noticed in the form of
periodically repeated surface irregularities.

Figure 6 Surface with a 6% shape of the insert disturbance (area 4 x 4 mm,
highest point Sp = 26,76 um, lowest point Sv = 6,74 um)

Fig. 7 presents the operation of the Db6 (top row) and
Sym8 wavelets in extreme cases of disturbance (1% and
6%). Surface images show minimal differences in noise
filtration. The action of both wavelets focused on the valley
areas between successive passes of the tool, removing the
traces of the tool passes resulting from the disturbance.
Comparing both wavelets, the most "residue" after passes
was left by the case of Sym8 with 6%.

The parametric analysis took into account the way of
changing the values of subsequent parameters along with
the disturbance increase, the behaviour of these changes
when wavelet is applied, and the decrease/increase in the
average values of the given parameters after the
introduction of the wavelets.
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Figure 7 Surface images with 1% (left side) and 6% (right side) shape insert
disturbance after using Db6 (top row) and Sym8 (bottom row) wavelets

During the analysis of the given parameters, two
coefficients were used - the correlation and the significance
of the change. In the tables, they are abbreviated as r -
correlation coefficient and p - the significance of the
change. Three conditions were adopted according to which
the change of a given parameter was considered
significant:

- correlation coefficient 7 > 40%,
- p factor > 30% for values below 1,
- p factor > 8% for values above 1.

If any of the conditions have not been met (no
correlation/small change in value), it has been marked in
grey in the tables.

Table 2 Changes for the height parameters during the introduction of the
disturbance in the shape of the insert and wavelets Db, Sym8

Increase/decrease /% p/%
w/o | Db6 | Sym8 | w/o | Db6 | Sym8 | w/o | Db6 | Sym8§
Ssk | v % v 90 | 90 91 18 | 21 21
Sku | Vv \ v 83 | 80 30 19 | 16 16
Sa A A A 82 85 86 12 14 14
Sq A A A 87 | 87 86 9 9 10
Sv A A A 98 | 94 100 | 59 | 38 25
Sp A A A 93 | 96 96 4 7 7
Sz A A A 100 | 98 99 12 | 16 12

Table 3 Changes for the Sv parameter during the introduction of the disturbance
in the shape of the insert and wavelets Db6, Sym8
Subsequent values / %
0 1 2 3 4 5 6
w/o a wavelet | 4,24 | 5,08 | 544 | 5,78 6,11 6,43 6,74
Db6 9,13110,79 | 11,15| 11,49 | 11,84 | 12,22 | 12,6
Syms8 9,91110,47] 10,9 | 11,31 | 11,69 | 12,06 | 12,43

Sv/pm

Tab. 2 presents a comparison of changes in
parameters with the increase of the disturbance. The first
column shows whether there has been an increase or
decrease in the value of a given parameter with the
introduction of a stronger disturbance. It can be seen that
the nature of the course did not change with the
introduction of wavelets, and the disturbance itself
increases the values of most of the altitude parameters,
except for those related to the ordinate distribution Ssk,
Sku. The second column shows the correlation of changes
in individual parameters. It can be seen that in all cases,
there was a well-correlated course. The last column tells
how much the increase/decrease in value occurred. The

highest increase in value occurred for the parameter Sv, the
course of which is additionally presented in Tab. 3. On the
other hand, the smallest increase was the Sp parameter,
where the changes were so small that they were considered
insignificant.
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Figure 8 Averaged values of height parameters for surfaces without wavelets
and surfaces with wavelets Db6 and Sym8

Fig. 8 presents a graph showing the change in average
values with the introduction of wavelets. It shows that the
wavelets cause a decrease in the value of most of the height
parameters, with the exception of Sv and Sz, among which
Sv is again distinguished (Tab. 3), whose increase is the
highest.

3.2 Noise Disturbance

Another case of disturbance was the change in the
noise value introduced on the entire surface, not locally on
the insert. Fig. 9 presents changes in the appearance that
occurred at the highest level of the introduced disturbance,
3%. In this case, even at low values, there were big changes
in the appearance of the model, so it was changed every
0.5%. It can be seen that as the noise increases, the surface
loses its original appearance and the original surface
irregularities gradually disappear.

Figure 9 Surface with a 3% noise distLirbance (area 4 x 4 mm, highest point Sp
= 69,24 pym, lowest point Sv = 57,68 um)

Fig. 10 shows what changes have occurred in the
appearance of the surface after the introduction of
Daubechies 6 and Symlet 8 wavelets on the surface with
the lowest and the highest noise. Comparing the images, it
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can be seen that both of these wavelets gave very similar
results. The level of the valleys between successive
passages was raised, but the basic shape of the unevenness
did not change.

pm pm

'_T‘T_'- uit‘v"' O Q‘I
N R AN
B R )

0000000000

LR

IKARARAARAAAAARA,

004 o |2

R 5.5 6 b b b b bbb b b 30

R

000 I

L 6606860600600 0 L5

010101 0RO 0N ORON O OKONG 10 || 1o - R R R R
< WU |-
0.0 MAAAARAAAANN
0 0 1 2 3 4 mm [}
m | ym
- 40 el L W 120
R R R R PP RPETTH O
| A |-
RlE 5.6 0.6.6.0.6.8 6.6 0.6 30 R R A o
1010101010107 05010101040 S v res s e v
T DA -
1010101 0B RO ONbN G OROND 1.5 JCECNIIE NN o
 ‘grorgronotgrorergrgnone 10 | oSO R
| « (UL |-
1.0 MAAAAAAAAAAAA
0 1 2 3 4 mm o o 1 2 3 4 mm o

Figure 10 Surface images with 0,5% (left side) and 3% (right side) noise after
using Db6 (top row) and Sym8 (bottom row) wavelets

Table 4 Changes for the height parameters during the introduction of the noise
disturbance and wavelets Db6, Sym8

Increase/decrease r/% pl%
w/o | Db6 | Sym8 | w/o | Db6 | Sym8 | w/o | Db6 | Sym8
Ssk | v v v 99 | 100 | 99 83 87 87
Sku | v v v 97 | 97 90 33 22 20
Sa | A A A 92 | 98 94 82 |>100 | >100
Sq | A A A 93 | 99 93 81 92 84
Sy | A A A 98 100 | 97 |[>100|>100 | >100
Sp | A A A 97 | 99 97 | >100 |>100 | >100
Sz A A A 97 1100 | 97 | >100 |>100 | >100

The changes caused by the introduction of surface
noise (Tab. 4) follow a very similar course to the changes
caused by the cutting insert shape noise. The main
differences are focused on the scale of these changes. For
example, again, the greatest increase in value was for the
maximum plunge depth Sv, but this time there was more
than a 10x increase between the initial value and the
maximum value. In this case, all parameters changed
strongly, except for Sku, which slightly decreased during
the introduction of the disturbance.
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Figure 11 Averaged values of height parameters for surfaces without wavelets
and surfaces with wavelets Db6 and Sym8

The diagram in Fig. 11 shows that most of the
differences between the average values of the given

parameters depending on the application of the Db6 and
Sym§8 wavelets are small and of a decreasing nature. We
observe a slightly greater decrease in value for Sp, which
is complementary to Sv, which in turn has the greatest
increase between the absence of a wavelet and a Symlet
wavelet.

3.3 Height Disturbance

In the case of disturbances in height and length, the
disturbances were introduced every 5% up to 30%. Fig. 12
shows the surface with 30% height disturbance. Again, it
did not change the basic shape of the inequality. The
individual traces of the torus became clearer, and in several
places they were more deeply sunk into the surface.

Figure 12 Surface with a 30% heigh disturbance (area 4 x 4 mm, highest point
Sp = 29,78 um, lowest point Sv = 18,82 um)

Comparing the images with the use of wavelets (Fig.
13), it can be noticed that they managed to partially remove
the changes resulting from the disturbance, but left a few
places with clearly darker areas in which the effect of the
disturbance was not reduced. In the central area of the
images with 30% interference, the wavelet Db6 focused
strongly on one segment of the torus, causing a large
change in height there, while Sym8 introduced a more
delicate change on a larger area of the torus.
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Figure 13 Surface images with 5% (left side) and 30% (right side) height
disturbance after using Db6 (top row) and Sym8 (bottom row) wavelets
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Table 5 Changes for the height parameters during the introduction of the height
disturbance and wavelets Db6, Sym8

Increase/decrease /% p/%
w/o | Db6 | Sym8 | w/o [ Db6 | Sym8 | w/o | Db6 | Sym8
Ssk | v v v 100 | 100 | 100 92 73 71
Sku | Vv % v 97 | 96 97 48 35 32
Sa A A A 98 | 100 | 100 54 46 47
Sq A A A 99 | 99 100 51 35 36
Sy A A A 100 | 100 | 100 | >100 | 100 | >100
Sp A A A 99 | 96 100 16 23 30
Sz A A A 100 | 99 100 63 44 56

The introduction of altitude disturbances resulted in
stable, well-correlated increases in most of the altitude
parameters (Tab. 5). The largest increase in value was
recorded for Sv, and the smallest for Sp. The measure of the
skewness Ssk also changed dynamically, approaching 0,
which is tantamount to the equalization of the share of
valley ordinates and elevations. Changes in the values of
all parameters caused by the disturbance decreased with the
introduction of wavelets.
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Figure 14 Averaged values of height parameters for surfaces without wavelets
and surfaces with wavelets Db6 and Sym8

Fig. 14 shows the change in the average values of
individual parameters applying the Db6 and Sym8
wavelets. Ssk, Sku, Sa and Sq slightly decrease due to the
introduction of wavelets, while the average values of these
parameters do not show any noticeable differences
between Db6 and Sym8. Larger differences occur in the
case of indicators directly referring to the highest
elevations and depressions, wherein all three other (Sv, Sp,
Sz) Symlet gave a value greater than Daubechies.

3.4 Length Disturbance

The last disturbance, length, brought the biggest
changes to the appearance of the surface. Reaching the
maximum value of the disturbance (30%), the traces were
completely deformed, and only individual peaks retained
their original shape. There is also a visible place where no
cutting took place due to the occurrence of a large tool shift
(Fig. 15).

As in the previous cases, the greatest changes caused
by the action of wavelets occurred in the areas of valleys
between individual inclines (Fig. 16). Minor surface
irregularities were leveled out, but the distribution and
shape of the remaining elevations did not improve.

Figure 15 Surface with a 30% length disturbance (area 4 x 4 mm, highest point
Sp = 44,49 um, lowest point Sv =5,51 pm)

Figure 16 Surface images with 5% (left side) and 30% (right side) lenght
disturbance after using Db6 (top row) and Sym8 (bottom row) wavelets

The length disturbance introduced the most
unregulated changes occurring when increasing the
percentage of disturbance and introducing wavelets
(Tab. 6).

The way of changing the values of given parameters in
most cases was not established; in a few cases, after the
initial increase of a given value with the introduction of a
small percentage of disturbance, a given parameter began
to decrease again when introducing a larger disturbance
(A/V). Part of the courses changed around 20% of the
disturbance. At this point, inequalities began to appear / the
increase in value often stopped / or began to decline.

Table 6 Changes for the height parameters during the introduction of the length
disturbance and wavelets Db6, Sym8

Increase/

d rl% pl%
ecrease

w/o | Db6 | Sym8 | w/o |Db6 | Sym8| w/o | Db6 | Sym8
Ssk| A | AV | VIA 91 47 1 23 46 14

Sku | NV | ANV | VIA 91 41 74 44 26 27

Sa | N | AV A 91 16 96 31 18 24

Sqg | A AV A 95 3 98 38 22 | 28
Sy [AV AV A 89 | 92 | 100 30 | >100 | >100
Sp | AV ANV A 94 36 | 96 77 50 59
Sz | A AV A 95 [ 72 1 99 67 67 71

While for the situation without the wavelet and the
Sym8 wavelet, courses had single irregularities, which had
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only a slight impact on the correlation of the results, for the
Db6 wavelet, these changes were difficult to
unambiguously characterize, and the course of values was
often not only increasing or increasing-decreasing. These
course changes were more, which influenced the
correlation of Db6 parameters and one SymS8, Ssk
parameter.

An example of a parameter with a disturbed
distribution may be Sv, which behaves differently for each
of the three cases (Tab. 7): in the situation without the
wavelet, it takes an inflated value during the initial
disturbance introduction (5%), for the wavelet Db6 after
the initial increase it decreases for the disturbance
maximum (30%), and for the Sym8 wavelet it has a
steadily increasing course.

Table 7 Changes for the Sv parameter during the introduction of the length
disturbance and wavelets Db6, Sym8
Subsequent values / %
0 5 10 15 20 25 30
w/o a wavelet | 4,24 | 4,53 | 4,38 | 4,40 4,69 5,12 5,51
Db6 9,13110,24 | 11,17 13,07 | 16,64 | 20,47 | 17,17
Sym8 9,9111,35]12,45| 14,37 | 16,30 | 18,25 | 19,90

Sv/pm

Sv is also the parameter that changes the most after
applying wavelets, which is visible in the graph with
averaged values of given parameters for the case of w/o a
wavelet, Db6 and SymS - Fig. 17.
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Figure 17 Averaged values of height parameters for surfaces without wavelets
and surfaces with wavelets Db6 and Sym8

Apart from Sv and Sz, all other parameters decrease
after applying wavelets. A particularly large decrease in the
value can be observed for the maximum height of the peak,
Sp. The average values of the parameters Db6 and Sym§
differ slightly from each other.

4 CONCLUSIONS

Summarizing the observations presented in point 3,
three issues were highlighted:

- The smallest changes after introducing wavelets were
observed for noise disturbance, where neither
noticeable changes in parameter values nor changes in
the waveform with the disturbance increase occurred.
This gives information that these wavelets will not
work well for this type of modelled surface
disturbance. The randomness and small size of the
changes in inequality do not allow for proper filtering
by the presented wavelets.

- In each case, the action of the wavelets was
concentrated in the valley areas, which is confirmed by
the surface images and the obtained altitude
parameters. In the case of disturbance of the height,
most of the parameters after introducing the wavelets
reduce the value of the coefficient of the significance
of the change p, which gives the information that the
disturbance has been dampened to some extent.

- In case of disturbances in length, the introduction of
wavelets "flattened" the surface, reducing its
maximum peak height Sp and increasing the height of
the greatest depth Sv. Some of the irregularities
resulting from the disturbance and the shape of the
irregularities themselves remained unchanged.

- The application of disturbances and wavelets
influenced the values of individual parameters but
mostly did not change the shape of the surface.

To summarize, the presented wavelets in milling
modelling are the best for reducing height disturbances.
Although the presented results did not fully eliminate them,
they allow the conclusion that this may be an area for
further research. Lack of changes in the general shape of
the structure allows replacing the Gaussian filter with
wavelets, which allow emphasizing the given surface
features, which is visible in the aforementioned changes in
parameter values.

Both Sym8 and Db6 cope poorly with minor
disturbances in the form of noise. Therefore, if using
wavelet analysis in modelling, changes in the entire
process should be made.

The operation of both wavelets was very similar. The
differences can be seen in the slightly less focused action
of the Symlet wavelet. Changes in the appearance of the
surface were more subtle, but also they were more stably
distributed over the entire area. Whereas, due to its less
symmetrical appearance, Db6 showed a tendency to focus
on a selected area, which made its action slightly more
concentrated. In addition, Db6 turned out to be highly
sensitive to length disturbances, small shifts easily changed
the value course, which strongly influenced the r
correlation for this case.

Wavelet analysis in surface modelling is still an area
for further research; however, preliminary studies have
shown that it is possible to model a mechanically treated
surface taking into account any disturbances that may
occur in the process, and at least partially visualize whether
the wavelet analysis will be able to remove these
disturbances from the surface image.

NOMENCLATURE
Db6  mother wavelet Daubechies - order 6
P significance level
r correlation level
Sa arithmetical mean height
Sku kurtosis
Sp maximum peak height
Sq root mean square height
Ssk asymmetry
Sv maximum recess depth
Sym8 mother wavelet Symlet - order 8
Sz maximum height
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