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The questions of designing a complex quality index of yarn appearance are

considered.

It has been established that the improvement of finished product quality in tex-
tile enterprises directly depends on systematic and effective quality control of semi-
finished products and raw materials at all stages of textile production. When de-
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termining the quality of the product obtained in spinning production, the appear-
ance of the yarn is evaluated. The consumer properties of the finished product de-
pend in many cases on the appearance of the yarn. The yarn purity class is deter-
mined by the composition of external defects in the yarn. The existing methods of
determining the yarn purity class based on organoleptic and mechanical methods
are not efficient enough. As a result of the conducted researches by methods of
qualimetry, single indices characterizing the yarn appearance were determined.
The attribution of this or that investigated image to a particular class of objects in
accordance with the found values of signs is made according to the decisive rules
formulated by the authors.

On the basis of the method of expert assessments, the dependencies between the
values of single indicators and the point expert assessment, which are represented
by linear functions, have been established. The value of the concordance coeffi-
cient of 0.86 was obtained for the survey carried out in the course of the work,
which indicates good consistency of expert opinions. As an indicator of the desira-
bility of each of the proposed single quality indicators, the average value of the
scores on the indicator was used.

The weighting of single indices was determined, and expressions for the com-
plex evaluation of the quality of appearance of the most widespread types of cotton
yarns with linear densities of 50 and 20 tex were obtained.

Paccmompensl 6onpocel npOeKmMupoeanus KOMNIEKCHO20 noKa3amensa Kaue-
CMea 6HeuiHe20 6U0a NPANCU.

Yemanoeneno, umo nosviuenue kauecmea 20moeoil npoOyKuuUu HA MEK-
CMUIbHBIX NPEONPUAMUAX HANPAMYIO 3A6UCUM OM CUCHMEMAMUYECKO20 U -
dhexkmuenozo Konmpona Kauecmea nojyhadpuKamos u cvlpbsi HA 6cex IMANAX
mexkcmunvnozo npouzeoocmea. Ilpu onpedenenuu xauecmea npooykma, nojiy-
YeHHO20 6 NPAOUNLHOM RPOU3BOOCHEE, OUCHUBAIOM GHEeWHUN Ul npsaxcu. Ilo-
mpebumensbcKkue ceolucmea 20moeo20 U30eaus 60 MHOUX CAYUAAX 3AGUCAN OM
eénewinezo euda npsycu. Knacc uucmomwl npsasxcu onpedensemcsa cocmagom
eénewHux oeghexmos npaxcu. Cyujecmeyroujue memoost onpeoesieHusn Kuacca 4u-
CMombl npadécu, 0CHOGAHHbBIE HA OP2AHOIENMUYECKUX U MEXAHUYECKUX MEeMo0ax,
Hedocmamouno Ippexmusnvl. B pesynomame npoeedennvix ucciedoeanuil me-
mooamu Keéanumempuu onpeoesienvl eOUHUYHble NOKa3amenu, XapaKmepusyio-
wue eHewnull 6uo npaxcu. Omuecenue mozo uiu UHO20 UCCae0yemo20 00pasua K
KOHKpEemHOMY Kaaccy 00beKmoe ¢ cOOmeenmcmeuu ¢ HamoeHHbIMU 3HAYeHUAMU
NPU3HAKOE NPOU3ZEOOUMCA NO CHOPMYIUPOCAHHBIM ACMOPAMU PEUIAIOUUM NPa-
sunam.

Ha ocnoséanuu memooa IKcCnepmHblX OUEHOK YCHMAHOBIECHbl 3A6UCUMOCMU
MedxHcOy 3HAYEHUAMU eOUHUUHBIX noKazamenell u 0alnbHOll IKCNEPMHOI OUeH-
Koil, Komopbvle nPeocmasienvl NUHEUHbIMU QyHKUuamu. /nsa npoeedennozo 6
npouecce GbINOJHEHUA pPAdOmMbl ONPOCA NOYHYEHO 3HauYeHue KoIPguuyuenma
KonKopoauuu, pagnoe 0,86, umo zo6opum o xopouieii co2n1aco6aHHOCHMU MHEHU
IKcnepmos. B kauecmee nokazamens ncenamenvHocmu Kaxcoo2o u3 npeoso-
HCEHHBIX eOUHUUHBIX NOKa3amesleil Kauyecmea UcChoib306a10Ch cpeoHee 3Haue-
Hue 6an108 no noKazamenio.

Onpeodenena éecomocms eOUHUYHBIX NOKA3amesell U NOJIYYEHbl GbIPAIHCEHUA
0711 KOMNJIEKCHOII OUEHKU Ka4yecmea 6HeuiHez0 euda Haubonee pacnpocmpamnen-
HbIX MUNO0E XJIONYAMOOYMa)cHoil npaxcu aunennoi naomnocmoio S0 u 20 mexc.
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Introduction

The use of instruments makes it possible to
determine the presence and count the number
of defects of a certain type on the yarn, as well
as to assign the yarn under examination to a
certain purity class. The final result must be an
assessment of the suitability of the examined
yarn for the production of a particular fabric or
knitted fabric. When using instruments and
methods, such a judgment must be made by
the technologist on the basis of his/her experi-
ence. The use of computer analysis with pat-
tern recognition methods allows this task to be
automated to a greater or lesser extent.

In [1], it is shown that the purity class of
cotton yarn has a significant influence on the
seam quality.

Such a task is solved in the Yarn Profiler
[2] device by Lawson-Hemptill Company
(USA), which is designed to measure the
number of defects in air-textured threads. It is
noted that the standard method of yarn and
thread classification involves winding them
on a cardboard plate and comparing them
with reference samples. However, no such
reference samples are available for air-
textured threads. There are also no means of
quantifying these threads to determine their
grade.

The following EIB-S modification instru-
ment from Lawson-Hemptill Company (USA)
[3] can be used in the spinning mill and in the
production of air-textured yarns. It detects the
presence of defects in the yarn or filament and
evaluates their influence on the fabric’s ap-
pearance. It is integrated with instruments for
measuring hairiness and classifying defects.
The EIB-E instrument is designed for optical
measurement of the degree of plexus of chem-
ical filaments and can be operated in three
modes. It provides statistical data and a
graphic image of the filaments, showing their
influence on the appearance of the fabric. The
device can be used in the production of
smooth, partially oriented, and textured yarns.

The same company has produced an elec-
tronic device called the Electronic Inspection
Board [4], which sorts yarns by appearance.
The device scans every millimeter of the sur-
face of the moving yarn twice. The optical
system of the device allows to obtain an im-
age of the yarn profile with a resolution of 3.5
um [5], data on diameter changes and to rec-
ord yarn vices. The device provides the num-
ber of yarn blemishes and calculates the yarn
grade based on the number of blemishes.
Moisture, color, and composition of the fiber
blend have no influence on yarn inspection
results. The device allows the influence of
twist on yarn diameter to be determined.

Instruments utilizing optical measurement
methods are mainly being developed, gradual-
ly replacing competing methods for the con-
trol of external defects in yarn and raw mate-
rials. It should be noted that manufacturers
are endeavoring to equip their developments
not only with control means but also with
means of improving the quality of raw mate-
rial. For example, the yarn cleaner [6],
through which yarn winding from one bundle
(cob) to another bundle (bobbin) passes, is
equipped with a measuring head that
measures a number of yarn characteristics.
These characteristics include yarn thickness,
hairiness, yarn color, and yarn line density.
For their determination, the measuring head is
equipped with appropriate sensors. The sig-
nals generated by the sensors are sent to the
calculation unit, where they are processed to
obtain the numerical values of the respective
characteristics.

The devices in question searched for and
counted yarn defects in one way or another,
providing numerical values for the person to
analyze. The next step was the emergence of
analyzing the collected data in a variety of
graphic forms.

Equipping the USTER TESTER 4-SX [7]
device from ZellwegerUster (Switzerland)
Company with additional modules allows not
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only to record the obtained data but also to
analyze them and to classify the yarn accord-
ing to the results. The device allows to obtain
a diagram of yarn quality indices in the form
of colored sectors of a circle.

The Yarn Structure Tester G585 device
[8] produced by Zweigle (Germany) Compa-
ny us-ing the Oasys application software
package can be used to build visual images of
the yarn as it would appear in the fabric. The
device uses optical sensors that register the
location of thick and thin spots along its
length, regardless of the mass distribution
within the yarn.

The G 580 GYROS device, produced by
Zweigle (Germany) Company [9] with an op-
tical sensor registers thickened and thinned
sections of the controlled yarn regardless of
their weight. The system makes it possible to
create a woven or knitted product from vari-
ous yarn combinations on the computer in a
few minutes. It also selects the optimal vari-
ant.

These devices have a high cost and are de-
signed primarily for research laboratories. It is
not possible to equip the quality control de-

partments of textile plants with them. Digit-
ized yarn images obtained by scanning can be
used for the quantitative assessment of yarn
quality under production conditions.

In this connection, it seems relevant to
conduct a study aimed at designing a compre-
hensive quality indicator of yarn appearance.

Materials and methods

The qualimetric method of quality as-
sessment on the basis of a complex indicator
involves an analysis, the purpose of which is
to identify single indicators significantly af-
fecting the level of product quality, determine
the weight of these indicators, and construct a
complex quality indicator on their basis.

The most widespread, well-proven in
practice is the differential evaluation method
[10], which consists in comparing the values
of the indicators of the evaluated products
with the basic ones. Let's analyze and select
single indicators for yarn grade evaluation by
"machine vision" methods. Let's single out
from the set of yarn defects those which pres-
ence is inadmissible in any class or limited
according to GOST 15818-70. The results are
summarized in Table 1.

Table 1
Yarn grade Conte_nt c_)f external defects in thg yarn
Knots Thinnings Thickenings Specks
A small not admissible not admissible not admissible
b more than in A small small not admissible
B more than in B more than in B more than in B admissible

As can be seen in Table 1, the standard for
the evaluation of the yarn grade provides four
single indicators — these are "the number of
knots", "the number of thin spots”, "the num-
ber of thick spots"”, "the number of specks".

The attribution of this or that investigated
image to a particular class of objects in ac-
cordance with the found values of attributes is
made according to the decisive rules.

Let's form decisive rules on the selected
features: thickening - has the color of thread,
is longer than a centimeter, and is thicker than
thread by more than 40%; Thinning: has the
color of thread but is thinner than thread by
40%; knot - has the color of thread, the length
is shorter than a centimeter, exceeds the
cross-section of the thread by 140%; speck -

darker than thread; length and width not more
than one thread diameter.

Results and discussion of the study

The single indicators and the formulated
decisive rules do not allow the yarn appear-
ance quality to be assessed as a whole. As a
matter of fact, their influence on yarn quality
is not equal. In addition, there may be cases
when some types of yarn have a low value for
some indicators and a high value for others. In
this case, it is difficult to compare their quali-
ty. To resolve this situation, it is necessary to
design a generalized complex indicator. This
will make it possible to consider the degree of
influence of each single indicator on yarn
quality. To assess the degree of influence of
each of the above-mentioned single indica-
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tors, the method of expert assessment was
used.

To implement the expert evaluation pro-
cedure, a group of experts was formed. The
gen-eral requirement for the formation of a
group of experts was the possibility of effec-
tive problem-solving. The validity of the
group expert evaluation depends on the total
number of experts in the group. It also de-
pends on the proportion of different special-
ists in the group and the characteristics of the
experts. The expert group for assessing the
influence of the single yarn quality parame-
ters defined above consisted of specialists in
spinning and weaving. When forming the
group of experts, the length of service in the
specialty related to the area of expertise, con-
ducting scientific work in the field of as-
sessing the influence of semi-finished prod-
ucts quality on the warping and weaving pro-

cesses and the ability of the experts to make
independent judgments were taken into ac-
count. According to the classification of the
types of tasks solved during expert interviews
given in [11], the task solved refers to the
quantitative assessment of given objects.

Of the types of surveys used in collective
expertise the survey in the form of question-
naires without feedback was chosen, i.e., the
survey was conducted in one stage and the
experts were not informed about the survey
results. The choice of such a variant of the
survey is explained by the fact that the ques-
tionnaire survey is the most effective and
widespread type of survey. This is because it
allows the best combination of information
provision of experts with their independent
creativity. When conducting the survey, the
experts were offered a questionnaire as shown
in Table 2.

Table 2

Indicate on a nine-point scale the degree of negative influence of each of the named yarn defects on the

Sequence suitability of the yarn for further processing in warping or as weft in weaving.
number S
The defect’s name Score
1 Number of thickenings per 100 meters of yarn 50 125 200
2 Number of thinnings per 100 meters of yarn 10 30 50
3 Number of knots per 100 meters of yarn 50 125 200
4 Number of specks per 100 meters of yarn 5 10 20

The information obtained from the indi-
vidual expert survey [12] for 20 tex cotton

yarns is summarized in Table 3 and for 50 tex
cotton yarns in Table 4.

Table 3
:\I’l]l;]rsn[k))gll" %(t)hrlﬁelﬁ?g Number of thinnings Number of knots per 100 | Number of specks per

Expert of yarn per 100 meters of yarn meters of yarn 100 meters of yarn
50 | 125 200 10 30 50 50 125 200 5 10 20

1 1 5 9 1 3 6 1 2 3 3 5 8
2 2 8 9 4 9 9 2 4 7 5 9 9
3 1 3 7 1 5 7 1 4 7 5 7 9
4 2 4 9 1 2 5 1 2 3 2 4 8
5 1 7 9 2 9 9 1 3 7 3 9 9
6 1 4 8 4 5 6 2 4 8 9 9 9
7 2 7 9 7 8 9 1 2 3 9 9 9
8 1 5 7 2 6 8 1 2 4 7 8 9
9 2 6 8 1 4 9 3 6 9 5 7 9
10 1 5 8 1 6 9 1 3 5 3 7 9
11 2 6 9 3 7 9 2 4 7 3 6 8
12 2 4 7 2 5 9 1 3 6 3 8 9
13 2 6 9 1 3 8 2 4 6 5 7 8
14 1 5 9 2 5 8 1 3 6 6 7 9
15 1 4 7 1 6 9 1 2 5 4 7 9
16 2 5 9 3 7 8 3 5 7 5 8 8
17 2 5 8 3 7 9 1 3 5 6 8 9
18 1 6 9 2 5 9 1 4 6 7 8 9
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Table 4

: : Number of thinnings Number of specks
Number of thickenings Number of knots per

Expert per 100 meters of yarn per 103£pﬁters of 100 meters of yarn per 103;:'?”5 of
50 125 200 10 30 50 50 125 200 5 10 20

1 3 7 9 3 7 8 4 6 8 2 5 7
2 3 6 9 4 5 9 2 6 9 1 5 6
3 4 7 9 2 5 7 3 4 8 2 4 7
4 2 7 9 3 7 8 2 5 6 2 4 8
5 4 8 9 2 8 9 3 5 9 1 5 7
6 3 7 8 4 5 7 2 7 9 4 5 9
7 2 7 9 5 8 9 4 6 8 3 5 7
8 3 6 9 3 6 8 3 6 8 4 7 8
9 2 6 8 2 7 9 3 6 9 3 5 6
10 4 7 8 2 6 8 2 5 7 2 4 7
11 3 6 8 3 7 9 2 6 9 3 5 6
12 4 7 9 2 5 9 3 5 7 3 6 9
13 3 6 9 4 6 8 2 4 6 3 5 7
14 4 5 9 2 7 9 4 6 8 2 4 7
15 3 7 8 4 6 9 3 7 9 3 6 7
16 2 5 9 3 7 8 3 6 7 2 6 7
17 2 8 9 4 7 9 2 5 9 4 6 8
18 4 6 9 2 7 9 3 5 7 2 4 7

When compiling the questionnaire, four
parameters (criteria) were selected to assess
yarn quality in terms of the presence of ap-
pearance defects. For each criterion, three
fixed values of a single indicator were set.
The expert had to rank each of these criteria
according to a nine-point system. This is due
to the fact that criteria influencing yarn quali-
ty may not only be absent or present but may
also take a quantitative expression subject to
a certain functional dependence, which in
turn influences yarn quality assessment.
Therefore, to construct a generalized index of

the package's quality according to its shape, it
IS necessary to have as much complete in-
formation as possible for each criterion. For
this purpose, the average rank values for each
fixed value were calculated. These values
were paired with the corresponding values of
the criteria used for interpolation by a
straight-line equation based on the least
squares method. The functions obtained as a
result of interpolation performed using the
built-in MS Excel function are shown in Ta-
ble 5.

Table 5

Sequence _ o Equations of d_ependgnce o_f th_e score as-

Name of a single indicator sessment Yi on a single indicator Xi
number

20 tex yarns 50 tex yarns

1 Number of thickenings per 100 meters of yarn Y1=0,05x1-0,66 Y1=0,04x1+1,4

2 Number of thinnings per 100 meters of yarn Y2=0,15x2+0,98 Y2=0,14x2+1,88

3 Number of knots per 100 meters of yarn Y3=0,03x3-0,1 Y3=0,03x3+1,13

4 Number of specks per 100 meters of yarn Y4=0,2x4+4,56 Y4=0,3x4+1,48

For this purpose, the coefficient of con-
cordance or agreement of experts is calculated
[11].

As a result of the calculation for the con-
ducted survey, the value of the coefficient of
concordance was obtained: W=0.86, which
allows us to consider the experts' opinions as
co-consistent.

In order to construct a comprehensive in-
dicator characterizing yarn quality by appear-

ance defects, it is necessary to establish the
desirability of taking into account each of the
single indicators. Since the desirability of
each indicator is not specified by experts, the
average value of the indicator scores can be
used as such a characteristic. Table 6 summa-
rizes these values. Then the weighting coeffi-
cients of indicators were calculated according
to the methodology given in [11].
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Table 6

Sequence Scoring of the accounting
number The name of a single indicator of the indicator
20 tex yarns 50 tex yarns
1 Number of thickenings per 100 meters of yarn 5,04 6,11
2 Number of thinnings per 100 meters of yarn 5,35 5,96
3 Number of knots per 100 meters of yarn 3,52 5,43
4 Number of specks per 100 meters of yarn 6,89 4,48

The weighting coefficient of the indicator
is equal to:
a

i
n ]
.8
i=1

where m; — weighting coefficient of the i-th

m. =

1)

indicator; aj — score assessment of the i-th
indicator; n — the number of indicators that
can be taken into account when assessing
product quality.

The obtained weighting coefficients are
presented in Table 7.

Table 7
Ne The name of a single indicator Weighting coefficient
20 tex yarns 50 tex yarns
1 |Number of thickenings per 100 meters of yarn 0,24 0,28
2 [Number of thinnings per 100 meters of yarn 0,26 0,27
3 [Number of knots per 100 meters of yarn 0,17 0,25
4 |INumber of specks per 100 meters of yarn 0,33 0,20
A comprehensive assessment of product
quality can be obtained by the weighted aver- q = xi/x6, (3)

age method [11]. The weighted average indi-
cator is constructed as a dependence, the ar-
guments of which are quality indicators and
their weighting parameters:

Q:F(mi’qi)’ (2)

where m; — weighting coefficient of the i-th
indicator; gi — relative value.

The relative value gi is chosen based on
the meaning of the indicator. If the indicator
is positive, i.e. quality improves with its
growth, then

For yarns of 20 tex

where X — value of the i-th quality indicator
of the evaluated product; Xs — is the value of
the i-th basic indicator; and if the indicator is
negative, then by the inverse relationship.

Based on the data in Tables 5, and 7, it is
possible to express a complex quality indica-
tor. It will be equal to the sum of indicators,
because each of the indicators affects the
quality of the product regardless of the value
of the other indicator. The value of the basic
indicator is set as the lower limit of the scale
on which the parameters were measured.

0,24-50 0,26-10 0,17-50 0,33:5
= + + + : (@)
0,05X1 - 0,66 0,15X2 +0,98 0,03X3 -0,1 0, 2X4 + 4,56
For yarns of 50 tex
0,28-50 0,27-10 0,25-50 0,2-5
= + + + . 5)
0,O4X1+1,4 0,14X2+1,88 0,03X3+1,13 0,3X4 +1,48 (

Ne 6 (408) TEXHOJIOTMSI TEKCTUJIBHOM [TPOMBIIIIJIEHHOCTH 2023 69



The greater the value of this indicator, the
higher the quality of the controlled pack. It
should be noted that the criteria values are
always greater than zero. The stated method-
ology for determining the complex indicator
is an algorithm for its calculation, which was
implemented in software.

CONCLUSIONS

1. It has been found that the yarn appear-
ance quality assessment instruments available
on the market are expensive, complex and not
suitable for use in production conditions.

2. The use of a yarn image digitized by
scanning on a black board together with ap-
plication software allows to obtain a simple
and affordable instrumental method of yarn
appearance evaluation.

3. Equations of dependence of the score
evaluation on the corresponding unit indica-
tors are obtained by the method of expert
evaluations.

4. On the basis of the qualimetric method
of quality assessment an algorithm for calcu-
lation of the complex index characterizing the
yarn appearance was developed.

JUTEPATVYPA

1. Mahmuda Akter, Md. Mashiur Rahman Khan.
The effect of stitch types and sewing thread types on
seam strength for cotton apparel // International Journal
of Scientific & Engineering Research, Volume 6, Issue
7, July-2015 https://www.researchgate.net/publication
/330986073_The_effect_of stitch_types_and_sewing_
thread_types_on_seam_strength_for_cotton_apparel

2. Bhakar S., Dudek S.K., Muse S., Sharman L.,
Hortop E. Textiles, Patterns and Technology: Digital
Tools for the Geometric Analysis of Cloth and Culture
/I TEXTILE Cloth and Culture. Volume 2, 2004. Issue
3. Pages 308...327. - https://doi.org/10.2752
/147597504778052702

3. Li Ch., Liu zh., Dong Y., Tang Sh., Weng D.
Fabric defect detection based on deep-handcrafted fea-
ture and weighted low-rank matrix representation //
Journal of Engineered Fibers and Fabrics. Volume 16,
2021. -
https://journals.sagepub.com/doi/epub/10.1177
/15589250211008453

4. Yapi D., Allili MS., Baaziz N. Automatic fabric
defect detection using learning-based local textural
distributions in the contourlet domain. IEEE Trans Au-
tom Sci Eng 2018; 15(3): 1014-1026. Crossref.
https://www.researchgate.net/publication/316949051

Automatic_Fabric_Defect_Detection_Using_Learning-
Based Local Textural Distributions_in_the Contourl
et Domain

5. Rasheed A., Zafar B., Rasheed A., Nouman A.,
Sajid M., Hanif Dar S., Habib U., Shehryar T., Tariq
Mahmood M. Fabric Defect Detection Using Computer
Vision Techniques: A Comprehensive Review // Math-
ematical Problems in Engineering Volume 2020, Arti-
cle ID 8189403, 24 p. -
https://www.hindawi.com/journals/mpe/2020/8189403/

6. Rudovsky P.N., Nuriyev M.N., Recebov I.S.
Preparation of flax roving for spinning in electro-
chemical activated solutions // Fibres and Textiles in
Eastern Europe, 2019, 27(6). P. 34-38. -
http://www.fibtex.lodz.pl/issue138.html

7. Pyoosckuu I1.H., Berosa HM.C. Apnre3moHHBIE
CBOWCTBa KieeBOW mpsoku // Xwumus BojokoH. 2022.
53(6). C. 418...420.

8. Alper Selver M, Avsar V, Ozdemir H. Textural
fabric defect detection using statistical texture transfor-
mations and gradient search // J Text Inst 2014; 105(9):
998...1007. — https://www.tandfonline.com/doi/abs
/10.1080/00405000.2013.876154

9. Sakhare K., Kulkarni A., Kumbhakarn M. et al.
Spectral and spatial domain approach for fabric defect
detection and classification // Proceedings of the 2015
international conference on industrial instrumentation
and control (ICIC 2015), Pune, India, 28-30 May
2015, P. 640-644. -
https://ieeexplore.ieee.org/document /7150820

10. Grechukhin A.P., Rudovskiy P.N. New geomet-
rical model of woven fabric taking into account the
change of its form, size and lateral bending // Fibres
and Textiles in Eastern Europe. 2021, 29(2). P.
20...24.— http://www.fibtex.lodz.pl/article2279.html

11. Enoxos A.M., Apbyzoea T.A. YupaBieHue ka-
yecTBOM. Yacth |. OCHOBBI KBamuUMeTpuHU: ydeOHOE
nocobue. B 2 u. 3-e uzn., mepepab. u gom. I[lepmb:
TIr'HAY, 2020. 111 C. —
http://www.psu.ru/files/docs/science/books/uchebniepo
sobiya/eloxov-arbuzova-upravlenie-kachestvom-
osnovykvalimetrii-chl1.pdf

REFERENCES

1. Mahmuda Akter, Md. Mashiur Rahman Khan
The effect of stitch types and sewing thread types on
seam strength for cotton apparel // International Journal
of Scientific & Engineering Research, VVolume 6, Issue
7, July-2015. — https://www.researchgate.net/ publica-
tion /330986073_The_effect_of stitch_types_and_
sewing_thread_types on_seam_strength_for_cotton
apparel

2. Bhakar S., Dudek S.K., Muse S., Sharman L.,
Hortop E. Textiles, Patterns and Technology: Digital
Tools for the Geometric Analysis of Cloth and Culture
/I TEXTILE Cloth and Culture Volume 2, 2004. Issue
3 Pages 308...327. - https://doi.org/10.2752
/147597504778052702

3. Li Ch., Liu zh., Dong Y., Tang Sh., Weng D.
Fabric defect detection based on deep-handcrafted fea-

70 Ne 6 (408) TEXHOJIOI'MSI TEKCTUJIBHOM ITPOMBIIIIJIEHHOCTH 2023


https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.tandfonline.com/toc/rftx20/2/3
https://www.tandfonline.com/toc/rftx20/2/3
https://doi.org/10.2752%20/147597504778052702
https://doi.org/10.2752%20/147597504778052702
https://journals.sagepub.com/doi/epub/10.1177%20/15589250211008453
https://journals.sagepub.com/doi/epub/10.1177%20/15589250211008453
https://www.researchgate.net/publication/
https://www.hindawi.com/journals/mpe/2020/8189403/
http://www.fibtex.lodz.pl/issue138.html
https://link.springer.com/article/10.1007/s10692-022-10318-1#auth-P_N_-Rudovsky-Aff1
https://link.springer.com/article/10.1007/s10692-022-10318-1#auth-I_S_-Belova-Aff1
https://www.tandfonline.com/doi/abs%20/10.1080/00405000.2013.876154
https://www.tandfonline.com/doi/abs%20/10.1080/00405000.2013.876154
https://ieeexplore.ieee.org/document%20/7150820
http://www.fibtex.lodz.pl/article2279.html
http://www.psu.ru/files/docs/science/books/uchebnieposobiya/eloxov-arbuzova-upravlenie-kachestvom-osnovykvalimetrii-ch1.pdf
http://www.psu.ru/files/docs/science/books/uchebnieposobiya/eloxov-arbuzova-upravlenie-kachestvom-osnovykvalimetrii-ch1.pdf
http://www.psu.ru/files/docs/science/books/uchebnieposobiya/eloxov-arbuzova-upravlenie-kachestvom-osnovykvalimetrii-ch1.pdf
https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.researchgate.net/publication%20/330986073_The_effect_of_stitch_types_and_sewing_%20thread_types_on_seam_strength_for_cotton_apparel
https://www.tandfonline.com/toc/rftx20/2/3
https://www.tandfonline.com/toc/rftx20/2/3
https://doi.org/10.2752%20/147597504778052702
https://doi.org/10.2752%20/147597504778052702

ture and weighted low-rank matrix representation
fJournal of Engineered Fibers and Fabrics Volume 16,
2021. — https://journals.sagepub.com/doi/epub/10.1177
/15589250211008453

4. Yapi D., Allili MS., Baaziz N. Automatic fabric
defect detection using learning-based local textural
distributions in the contourlet domain. IEEE Trans Au-
tom Sci Eng 2018; 15(3): 1014-1026. Crossref.
https://www.researchgate.net/publication/ 316949051 _
Automatic_Fabric_Defect_Detection_Using_Learning-
Based_Local_Textural_Distributions_in_the_Contourl
et Domain

5. Rasheed A., Zafar B., Rasheed A., Nouman A.,
Sajid M., Hanif Dar S., Habib U., Shehryar T., Tariq
Mahmood M. Fabric Defect Detection Using Computer
Vision Techniques: A Comprehensive Review // Math-
ematical Problems in Engineering. Volume 2020, Arti-
cle ID 8189403, 24 p. -
https://www.hindawi.com/journals/mpe/2020/8189403/

6. Rudovsky P.N., Nuriyev M.N., Recebov I.S.
Preparation of flax roving for spinning in electro-
chemical activated solutions // Fibres and Textiles in
Eastern Europe, 2019, 27(6). P. 34-38. -
http://www.fibtex.lodz.pl/issue138.html

7. Rudovsky P.N., Belova I.S. Adhesion Properties
of Glutinous Yarn // Fibre Chemistry, 2022, 53(6).
P. 418...420.

8. Alper Selver M., Avsar V., Ozdemir H. Textural
fabric defect detection using statistical texture transfor-

mations and gradient search. J Text Inst 2014; 105(9):
998-1007. - https://www.tandfonline.com/doi/abs
/10.1080/00405000.2013.876154

9. Sakhare K., Kulkarni A., Kumbhakarn M. et al.
Spectral and spatial domain approach for fabric defect
detection and classification. In: Proceedings of the
2015 international conference on industrial instrumen-
tation and control (ICIC 2015), Pune, India, 28-30
May 2015, P. 640-644. -
https://ieeexplore.ieee.org/document /7150820

10. Grechukhin A.P., Rudovskiy P.N. New geomet-
rical model of woven fabric taking into account the
change of its form, size and lateral bending // Fibres
and Textiles in Eastern Europe. 2021, 29(2). P.
20...24. — http://www.fibtex.lodz.pl/article2279.html

11. Elokhov A.M., Arbuzova T.A. Quality control.
Part I. Basics of qualimetrics: textbook. 2 hours. 3rd
ed., revised. and additional. Perm: Perm State National
Research University, 2020. 111 p. -
http://www.psu.ru/files/docs/science/books/uchebniepo
sobiya/eloxov-arbuzova-upravlenie-kachestvom-
osnovykvalimetrii-ch1.pdf.

PexomennoBana kadenpoit HHKCHEPHX U TIPUKIIA/I-
HBIX HayK A3epOaliPKaHCKOTO TOCyJapCTBEHHOTO 3KO-
HoMuueckoro yuuBepcureta. [loctynuna 08.08.23.

Ne 6 (408) TEXHOJIOTMSI TEKCTUJIBHOM [TPOMBIIIIJIEHHOCTH 2023 71


https://journals.sagepub.com/doi/epub/10.1177%20/15589250211008453
https://journals.sagepub.com/doi/epub/10.1177%20/15589250211008453
https://www.researchgate.net/publication/
https://www.hindawi.com/journals/mpe/2020/8189403/
http://www.fibtex.lodz.pl/issue138.html
https://www.tandfonline.com/doi/abs%20/10.1080/00405000.2013.876154
https://www.tandfonline.com/doi/abs%20/10.1080/00405000.2013.876154
https://ieeexplore.ieee.org/document%20/7150820
http://www.fibtex.lodz.pl/article2279.html
http://www.psu.ru/files/docs/science/books/uchebnieposobiya/eloxov-arbuzova-upravlenie-kachestvom-osnovykvalimetrii-ch1.pdf
http://www.psu.ru/files/docs/science/books/uchebnieposobiya/eloxov-arbuzova-upravlenie-kachestvom-osnovykvalimetrii-ch1.pdf
http://www.psu.ru/files/docs/science/books/uchebnieposobiya/eloxov-arbuzova-upravlenie-kachestvom-osnovykvalimetrii-ch1.pdf

