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Annotasiya: Maqolada birlamchi qayta ishlash jarayonida matoning texnologik 

parametrlarini nazorat qilishning dolzarb muammosi yoritib berilgan. To‘qima 

qobig‘ining intraspotini boshqarish uchun vizual-optik va radiasion usul va 

qurilmalarning strukturaviy diagrammalari va ishlash prinsipi keltirilgan. 

Koërsatkichlarning texnologik parametrlarini kuzatish uchun optoelektron usullar va 

qurilmalar koëproq istiqbolli yekanligi aniqlandi. 

Kalit so‘zlar: akslantirishlar, to‘qimalar, nuqsonlar, fotodetektor, o‘lcham, puls, 

ko‘p kanalli sxema. 

Аннотация: Освещена актуальная проблема контроля технологических 

параметров ткани при их первичной обработке. Представлены структурные 

схемы и принцип действия визуально-оптических и лучевых методов и 

устройств для контроля внутри почечной тканевой оболочки. Установлено, что 

оптико-электронные методы и устройства для контроля технологических 

параметров со конусов являются более перспективными. 

Ключевые слова: отражения, ткани, дефекты, фотоприемник, размер, 

импульс, многоканальная схема. 

Abstract: The current problem of controlling the technological parameters of 

the fabric during their primary processing is highlighted. The structural diagrams and 

the principle of operation of visual-optical and radiation methods and devices for 

controlling the intraspot of the tissue shell are presented. It has been established that 

optoelectronic methods and devices for monitoring technological parameters of co-

cones are more promising. 

Key words: reflections, tissues, defects, photodetector, size, pulse, multichannel 

scheme. 

Introduction. Photoelectric methods for detecting fabric surface defects (stains, 

dirt, banding, integrity violations, etc.) are based on the fact that the reflection 

coefficient of the fabric surface in the area of the defect, as a rule, differs from the 

reflection coefficient of the fabric surface without defects[1]. 

Literature review. Designating the radiation flux incident on the surface of the 

fabric, Фо and the reflection coefficients of the surface of the fabric without defects 

and with a defect, respectively, ρо and ρд, it is possible to represent the tissues, when 

moving from a section of the surface of the fabric without defects to a section of the 

surface with a defect 

Ф = Фо (1- ρд / ρо) ρо. 

Thus, the appearance of a sufficiently significant defect in the field of view of 

the photodetector is accompanied by a change in the illumination of the 

photodetector, and, consequently, by a change in the voltage level at the output of the 

circuit of the latter[2]. 
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The level of this voltage, like that of a photodetector illuminated by a stream 

passing through a moving tissue, even in the case of a complete absence of defects on 

the controlled tissue segment, cannot remain strictly constant, because when the 

tissue moves, the conditions for the reflection of the radiation flux from its surface 

periodically change due to the fact that the tissue is a more or less complex periodic 

structure consisting of many threads, the spectral composition of the variable 

component of the output voltage of the photodetector circuit in the absence of defects 

in the tissue, which can be considered as noise[3], is determined by the speed of 

movement of the tissue and its structure. 

The ratio between the variable and constant components significantly depends 

on the ratio between the transverse dimensions of the weft threads, and for complex 

weaves, between the size of the inhomogeneity of the fabric structure and the field of 

view of the photodetector along the length. The smaller the field of view of the 

photodetector, the weaker this noise. 

On the other hand, changes caused by a defect in the level of the output signal of 

the photodetector remain the same with increasing the latter, until their sizes become 

close to each other. With a further increase in the field of view, the effect of the same 

defect on the output signal of the photodetector decreases. Therefore, the correct 

choice of the field of view of the photodetector is important[4]. 

Experimental part. 

 
Fig. 1. Cases of photodetector operation 

In fig. 1 shows three possible cases: 1) if the field of view of the photodetector is 

too small, then the level of the signal arising when a defect passes in front of the 

photodetector is close to the noise level F, and both of them are above the sensitivity 

threshold of the circuit; 2) if the field of view of both the noise level and the signal 

level is too large, then it lies below the sensitivity threshold of the system; 3) with a 

proper choice of the field of view of the photodetector, the signal level lies above the 

sensitivity threshold, and the noise level is below the signal sensitivity threshold. 

Multichannel detection devices defects in the surface of the fabric. 

The movement of the tissue in the X direction can be controlled by installing a 

series of photoelectric sensors located on a straight line perpendicular to the X axis 

and parallel to the tissue plane. In this case, each photoelectric converter looks at a 

relatively narrow strip of tissue moving in front of it[5]. Such a multichannel scheme, 

despite the large number of primary transducers used, is quite simple, does not 

contain moving elements, and its use for monitoring tissue of any width is not 

associated with any special difficulties. The simplest multichannel device for 

detecting holes in tissue is a device consisting of an illuminator and a number of 

photodetectors (Japanese patent No. 49-16674, class G01N21 / 32). The controlled 
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tissue moves between them so that the radiation flux from the illuminator, passing 

through the tissue, enters the photodetector.  

Therefore, the illumination of the photodetectors periodically changes 

depending on how many threads and gaps between the threads are at a given moment 

in front of the input slit of the photodetector. When a hole appears in the tissue in 

front of this slit, the illumination of the corresponding photodetector increases 

sharply and the device gives a signal. To reduce the noise level at the output of the 

photodetector, due to the structure of the fabric, the input slits of the photodetectors 

are oriented at an angle to the direction of the weft threads of the fabric. 

Research methodology. At TsNIHBI, a control unit for inter-workshop sorting 

of cotton fabrics has been developed. Depending on the number and type of detected 

defects, this setting classifies the controlled fabric into one of two groups: 1) fabrics 

suitable for all types of processing; 2) fabrics suitable only for dark dyeing or printing 

with a dark pattern[6]. 

This setup uses a series of germanium photodiodes located on a straight line 

perpendicular to the direction of tissue movement. Each of them, receiving a stream 

of light reflected from the fabric, controls a narrow strip of its surface. An 

electroluminescent lamp is used as an illuminator, which evenly illuminates the tissue 

along its entire width. 

Analysis and results. Defects of the tested tissue vary in size and reflectance. 

To assign a tissue to one or another group, it is necessary to take into account the 

number and type of detected defects, therefore, 4 different channels for processing 

the output signal are connected to the output of each photodiode to detect defects of a 

certain type. 

For the detection of defects producing high amplitude pulses, a discriminator 

followed by a pulse shaper. To detect defects that give weak, periodically repeating 

pulses, an optimal filter is connected to the photodetector, followed by a threshold 

device that generates a standard output pulse at a certain voltage at its input. 

To detect defects, yes, pulses of small amplitude, but significant duration 

(defects with a large area, but with little changed reflection coefficient), an integrator 

is connected to the output of the photodetector, followed by an amplitude 

discriminator and a pulse shaper[7]. 

To detect defects that give scattered pulses (randomly scattered small spots, 

some of which are considered acceptable over a certain segment of tissue length), an 

amplitude discriminator is connected to the output of the photodetector, followed by 

an HC storage counter and a pulse shaper. 

By the combination of signals at the outputs of these four fabrics, it is possible, 

in principle, to assess the quality of the tissue using an appropriate logic circuit. For 

simultaneous monitoring of tissue integrity violations and surface defects, a number 

of photodetectors are installed on both sides of it and in a direction perpendicular to 

the direction of tissue movement. Throughout the width of the fabric, a radiation flux 

is directed to it from the emitter, the length of which is equal to the width of the 

fabric. The tissue rays reflected from the stream fall accordingly to a group of 

photodetectors, one of which is used to detect integrity, and the other to detect 

surface defects in tissue. 
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When a defect appears in the field of view of one of the photodetectors at the 

output of the corresponding pair, the difference signal takes on a value other than 

zero[8]. Deviation from zero value of the output signal of any pair of photodetectors 

leads to the action of the relay signaling the defect. The largest length of a defect is 

determined by the distance between the photodetectors, which form a pair, at the 

output of which a signal due to this defect appears, so the pairs are made up not from 

neighboring photodetectors, but from decomposed at a sufficient distance from each 

other. 

Discussion. The device consists of a number of identical channels located one 

after the other along the width of the controlled tissue. Each channel has a radiation 

source 4, from which three radiation streams are directed to the controlled tissue 5. 

The first of them, on the tissue site in the place where it slips, bending over the 

support 10, forms an illuminated loop 1 mm long in the direction of tissue movement. 

The radiation reflected by this tissue section enters the photodetector 2, which is used 

as a cadmium-selenium photocell. This photodetector is used to measure the 

coefficient of tissue release[9]. 

The second radiation flux from the source 4 is directed to the mirror 6, from 

which it is reflected on the mirror 12, casting it onto the photodetector 1. On the way 

between the mirrors 6 and 12, this radiation flux passes through a narrow slit between 

the support 10 and the partition 3, along the normal to the plane this slit, partially 

covered by tissue 11 by the amount of its thickness, therefore the output signal of the 

photodetector 1 can be used to measure the thickness of the tissue. 

   
Fig. 2. Functional and schematic diagram of the device 

The third radiation flux from source 4 passes through the tissue and enters the 

photodetector through the slit. The screen can be installed obliquely to the cross-

sectional plane of the radiation flux at different angles, turning it around point 8 using 

the control knob 7. Measuring the effective area of the slit in the screen in this way, it 

is possible to set up the equipment for monitoring tissues with very different 

transparency[10]. 

Identical circuits are connected to the output of each of the photodetectors. 

Power supply of photocell 1 with direct current is made through a divider from 

resistances R1 and R2. The output signal from the resistance R2 is fed to the input of 

the US amplifier[11].  
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A load resistance R3 is connected to the output of the amplifier, followed by two 

branches representing an anti-parallel connection of two diodes[12], each of which is 

mixed into the circuit, which allows, by changing the values of the resistances R4 and 

R5, to set the threshold for its unlocking. 

Conclusion.  

This scheme allows you to set the limits of the tolerance field for the parameter 

of the fabric. 

References: 

[1] Akhmedov N.A. and others. Basics of sericulture. Tashkent: Fan, 2008. –P.274. 

[2] Mirsaatov R.M., Burkhanov Sh.D., Kadirov B.Kh. Method for determining the 

silkiness of living cocoons without cutting them. / Achievements of science and 

education, Moscow, 2017, No. 5, p. 6-9. Access mode: 

https://scientifictext.ru/images/PDF/2017/DNO-5-18/DNO-5-18.pdf 

[3] Mirsaatov RM, Burkhanov Sh.D., Determination of silkiness through the stiffness 

of the shell of cocoons. // Scientific discussion: questions of technical sciences. Sat. 

Art. based on materials XLVI int. scientific-practical conf. - No. 5 (35). –M., Ed. 

Internauka, 2016. - .Pp. 77-83., 136.  

[4] Development of design documentation and production of a prototype machine for 

sorting cocoons by shell rigidity. / NIR No. 11860201, TsNIIPPNSH, 1986.  

[5] Rubinov E.B. Silk technology. -M.:Light and food industry, 1981 –P. 392. 

[6] Handbook. Silk raw materials and cocooning. / Rubinov E.B., Mukhamedov 

M.M., Osipova L.Kh., Burnashev I.Z. - 2nd ed. revised and add. -M.: 

Legkoprombytizdat, 1986, - P.312. 

[7] Fazilov N.F. Automation of technological processes. -Tashkent, 1985.-P.208  

[8] Yu.V. Fedotov, O.A. Matrosova, M.L. Belov, V.A. Gorodnichev, V.I. Kozintsev. 

Laser remote sensing method for classifying oil pollution. Vestnik MGTU im. N.E. 

Bauman. Ser. “Instrument making”. 2011. No. 3, -P. 17-25. 

[9] N.V. Baryshnikov, V.V. Karachunsky, O.A. Svigitch. Modern methods of 

designing auto-alignment systems for high-precision optoelectronic devices. Vestnik 

MGTU im. N.E. Bauman. Ser. "Instrument making". 2011. No. -S.128-142. 

[10]Mamasodikov Y., Qipchaqova G. M. Optical and radiation techniques 

operational control of the cocoon and their evaluation //ACADEMICIA: An 

International Multidisciplinary Research Journal. – 2020. – Т. 10. – №. 5. – P. 1581-

1590. 

[11] Kipchakova Gavkharoy Mirzasharifovna. "MEASUREMENT OF PHYSICAL 

PARAMETERS OF A THREAD"//EPRA International Journal of Multidisciplinary 

Research (IJMR) - Peer Reviewed Journal Volume: 6 | Issue: 8 | August 2020, -P. 80-

83. 

[12] G.M. Qipchaqova. “BASIC ERRORS OF OPTICAL MOISTURE METERS” 

//ACADEMICIA  A n I n t e r n a t i o n a l M u l t i d i s c i p l i n a r y    R e s e a r c 

h J o u r n a l. Vol. 11, Issue 3, March 2021. –Pp.686-690. 


