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An optoelectronic converter based on a hollow fiber (Figure 1) consists of a concentrated radiation source 1,
a hollow fiber 2, a radiation receiver 3 and a longitudinal moving reflective disk 4 that modulates the light
flux @0 (x) during movements and is rigidly connected to the rod 5, on which displacement X is affected.
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Figure 1 - Physical model of an optoelectronic displacement transducer
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The luminous flux @0 propagating from the radiation source 1, located at a distance x0 from the radiation
receiver 3, passing through the hole falls on the light-sensitive surface of the disk 4 and reflected from it falls
on the light-sensitive surface of the radiation receiver 3.

In the initial position at x=0, the disk 4 is pressed against the radiation receiver 3 and the light flux @ does
not pass to the light-sensitive surface of the radiation receiver 3 and the output voltage of the bridge
measuring circuit in the arm that the receiver 3 is connected to is equal to zero (Uout = 0).

The luminous flux @0 propagating from the radiation source 1, located at a distance x0 from the radiation
receiver 3, passing through the hole falls on the light-sensitive surface of the disk 4 and reflected from it falls
on the light-sensitive surface of the radiation receiver 3.

In the initial position at x=0, the disk 4 is pressed against the radiation receiver 3 and the light flux ® does
not pass to the light-sensitive surface of the radiation receiver 3 and the output voltage of the bridge
measuring circuit in the arm that the receiver 3 is connected to is equal to zero (Uout = 0).

In the presence of displacement x (x*O), the luminous flux ®0 entering the hole of the radiation receiver 3 at
an angle UO falls on the disk 4 and, being reflected from it, falls on the radiation receiver forming an
illuminated annular surface with a diameter of Dos equal to

Dosv \u003d DO + 4y,

where: DO is the diameter of the aperture of the radiation receiver 3, y is a parameter depending on the
displacement x.

Taking into account the fact that the tangent of the angle UO is equal to:

2x0 X (l)
the y parameter is determined from the expression
y:x& V ﬂoce =ﬂ0+2x&_
2x; X

2
The illuminated surface of the radiation receiver 3 when the disk 4 is moved over a distance will be
determined from the expression

4 2 2 5 ;
So@=TA B L enp-m]

An annular radiation receiver in the form of a photoresistor Rfr is included in the bridge measuring circuit
[4, 6].

The output voltage of the converter bridge circuit is determined from the formula

U =U K __ ARy
8vIX m > 2
(K+1)* R,

(4)
where: k is the symmetry factor of the bridge circuit; ARfr - increase in the resistance of the photoresistor
with a change in x.

The formula for calculating the change in the resistance of the photoresistor is obtained as:
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where: Ufr - voltage on the photoresistor; Ic - current in the photoresistor circuit;
at low illumination current

I,=1,=K,D(x)

(6)
where: If - thermistor photocurrent; Kf - coefficient of proportionality;
S X -k, (xp+2x
(D(x):lo——"“( )2 e )
(x, +2x) (7)

where: 10 - light intensity of the radiation source; p1 is the reflection coefficient of the surface of disk 4; kx
is the absorption coefficient of the light flux;

Figure 2 shows the design and measurement scheme of an optoelectronic converter for automatic control of
the thickness of tape materials that are transported using rolls or other devices [14].

w 50,045

Figure 2 - Design and measurement scheme of the displacement transducer

The main structural elements of this optoelectronic converter are: radiation source (incandescent bulb) 1;
hollow fiber 2; ring photoresistor 3; reflective disk 4; rod 5; stops 6 and 7; spring 8; guide tip, 9; roller 10;
measuring support 11; tape material 12; roll 13; base 14.

In order to control the thickness of the tape material 12, the optoelectronic converter is set to a certain
thickness (nominal), which is determined by the standard and the requirements for this material. During
thickness control, deviations of the thickness (size) are automatically recorded and the output signal is used
both for continuous control and for automatic control of the material thickness [3, 7, 13].

Figure 3 shows the static characteristics of the optoelectronic converter at different reflection coefficients pr
of disk 4. The maximum sensitivity is achieved with the following parameters: p1=0.1;
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Figure 3 - Comparative characteristics of the dependences of the output voltage on displacement; 1 —

pl1=0.1;2 - p1=0.4;3 - p1 =0.6;4—-p1 =0.9

Literature

1.

Gordon A.A., Nikulin L.N., Tikhonov A.F. "Automation of quality control of products from concrete
and reinforced concrete”, M: Stroyizdat, 1991 - 300 p.

Borzenko I.M. Adaptation, forecasting and choice of solutions in control algorithms for technological
objects. - M: Energoatomizdat, 1984 - 184 p.

Sobirovich, K. V., Mirzapulotovich, E. O., & Mirzaolimovich, S. M. (2022). Advantages of using LMS
as a System for Monitoring, Evaluating and Monitoring Learning Outcomes. International Journal of
Development and Public Policy, 2(2), 1-5.

Shipulin, Y. G., Khusanov, A. M., Khalilova, P. Y., & Ergashev, O. M. (2020). INTELLIGENT
OPTOELECTRONIC DEVICE FOR MEASURING AND CONTROL WATER FLOW IN OPEN
CHANNELS. Chemical Technology, Control and Management, 2020(5), 58-63.

Munynuu, 1O. T'., MaxmymgoB, M. HW., Dprames, O. M., & Xynoitbepaues, 3. @. (2020).
VHTEJJIEKTY AJIbBHOE MUKPOITPOITECCOPHOE YCTPOMCTBO KOHTPOJIS ITAPAMETPOB
CTOYHBIX BOJ. In 3¢pexmusnocmv npumenenuss uHHOBAYUOHHBIX MEXHONOSUU U MEXHUKU 8
cenbekom u 600Hom xozaicmee (pp. 421-423).

Kamupos, O. X., Munymun, 0. I'., MaxmymoB, M. U., & Oprames, O. M. (2019). CUHTE3
MHOI'OKAHAJIBHBIX  MH®OPMAILIMOHHO-YIIPABJIAOIINX  CUCTEM  KOHTPOJIA
TEXHOJIOTUYECKHUX [TPOLIECCOB OYUCTKM CTOYHbLIX BOJI. Hayka. O6paszosanue.
Texnuka, (3), 5-11.

Oprame, O. M. (2018). OGecneuenue wWHHOPMAIMOHHOW OE30MACHOCTH PATUOTEXHUUYECKHUX
cucreM. Teopust u npakmuxa cospementnou nayku, (6), 689-691.

Oprames, O. M. (2018). PASPABOTKA METOJOB 3ALIUTHI MTHO®OPMAIIMU B BOJIC HA
OCHOBE UCIIOJIB3OBAHUA KOHLEITHNN KOJAOBOI'O 3ALLIYMIIEHUSA. Teopus u npakmuxa
cospemennoil nayku, (6), 686-688.

MIunynux, 1O. I'., Maxmynos, M. U., & Oprames, O. M. nouentr TUTJIII PY3. ObPA30OBAHUE T E X
HUKA,S.

© 2023,CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 37



CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES  Vol: 04 Issue: 05 | May 2023

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ergasheva, S. (2021). RELATIONAL BASICS AND MANIPULATION OF DATA IN THE
DATABASE. Hnumepnayka, (5-2), 54-55.

Oprames, O. M., & Opramesa, [II. M. (2020). AIroput™Mbl AWHAMHYECKON (DUIBTPALUU C YIETOM
HHEPIUH H3MEPHUTEIBHOTO yeTpoiicTBa. Universum: mexnuueckue nayku, (2-1 (71)), 24-27.

Oprames, O. M., & Opramesa, [II. M. (2020). Perynsipabie anropuTmbl KOPPEKIHH IUHAMUYECKOMN
MOTPENIHOCTH CPEACTB u3Mepenuii. Universum: mexnuueckue nayku, (2-1 (71)), 20-23.

Kodirov, E., Turgunov, B., & Muxammadjonov, X. (2019). IN THE WORLD REFUSES TO USE
FACE RECOGNITION TECHNOLOGY. Mupogas Hayka, (9), 34-36.

AbGnypaxmonoB, C. M., Kymmamo, O. X., ToxuboeB, U. T., & Typrynos, b. X. (2019).
OMNTO3/IEeKTPOHHBIA JIBYXBOJIHOBBIH METOJA ISl JAUCTAHIIMOHHOTO KOHTPOJIS COJCPXKAHUS MeTaHa B
armocdepe. [Tucema B XKypHan rexuuueckoit ¢pusuku, 45(4), 11-12.

Toxupos, P., Typrynos, b., & MyxammamxoHoB, X. (2012). CTPYKTYPHAA CXEMA BJIOKA
PACIIO3BHABAHINSA PEUM B ABTOMATU3MPOBAHHOW CUCTEME VYIIPABJIIEHUS. ®opym
MOJIO/IBIX YUeHBIX, (7), 322-324.

Kodirov, E., Muxammadjonov, X., & Turgunov, B. (2019). INDUSTRIAL" INTERNET OF THINGS":
THE BASIS OF DIGITAL TRANSFORMATION. Teopus u npaktuka cOBpeMeHHOH Hayku, (9), 3-5.

Nafisaxon, T. U., Jamshidbek To‘xtasin o‘g, U., Arsenevna, D. E., & Azimjon o‘g‘li, A. O. (2022).
AVTOMATLASHTIRILGAN AVTOTURARGOH IMKONIYATLARI VA QULAYLIKLARIL.
INNOVATION IN THE MODERN EDUCATION SYSTEM, 3(25), 45-48.

Nafisakhon, T., & Axrorbek, R. (2022). MODERN SOLUTIONS OF PARKING AUTOMATION.
Journal of new century innovations, 11(1), 110-116.

Turg‘unov, B., Turg‘unova, N., & Umaraliyev, J. (2023). AVTOMOBILSOZLIKDA
AVTOMATLASHTIRISHNING O‘RNI. Engineering Problems and Innovations. u3BiedeHo oOT
https://fer-teach.uz/index.php/epai/article/view/200

Turgunova, N., Turgunov, B., & Umaraliyev, J. (2023). AUTOMATIC TEXT ANALYSIS. SYNTAX
AND SEMANTIC ANALYSIS. Engineering Problems and Innovations. m3Bnedeno ot https://fer-
teach.uz/index.php/epai/article/view/46

© 2023,CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 38


https://fer-teach.uz/index.php/epai/article/view/200

