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the President "On the measures for the wide introduction of digital technologies in the city
of Tashkent" was adopted, and in this decision, specific tasks for digitalization of all areas
of education were defined.

It is not surprising that the educational system today is immersed in digital technologies,
because it serves as a basis for serious analysis and pedagogical justification of many things
that are offered in the information space today. It is also important that in recent years, no
research has been conducted on the basis of any state project or survey on the problems of
"digitalization" of education, its impact on its formation [3]. At the same time, we can see
the importance of the influence of the environment on the Internet system on the minds of
young people in the reports of the government, modern mass media, pedagogical public
discussions, researches of graduate students and researchers, as well as deputies.

It should be emphasized that earlier we were limited to the implementation of digital
technologies in all spheres, that is, industry, economy, banking and other spheres. Today,
taking into account that the digital economy is rapidly developing, deputy heads of all areas
of digital development are included in the position structure [3].

Activation in the direction of digitization is being implemented in all business structures.
Today, digital technologies are "aggressive" in all sectors, especially where economic
benefits are found, and are being supported at all levels. The dynamics of the processes
taking place in the economy require an active position of the educational community in the
analysis and development of proposals for the development of higher education in the
digital transformation of the economy.

Summary

In conclusion, education in the digital age must be rethought and the educational
paradigm changed, because students no longer want to learn in the traditional way, and
teachers should not continue to teach in such a conventional way.

Foydalanilgan adabiyotlar ro‘yxati

1. Abaynnaesa, Y. T. (2022). YMyMu#l ypTa TabJUM MaKTabJjapuja KapAoll xajKJjap
alabUéTUHN KUECUW VKUTUUIHUHT WJIMHUU - Hasapud acociapu. Globallashuv davrida
tilshunoslik, 1(5), 272-274.

2. AbpynnaeBa, Y. T. (2021). TybicKkaH xaJbIKTap 3/le6MeTiH OKbITy. COBpeMeHHBbIN
06pa3oBaTeJIbHBIN MOTEHIUAI U AoCcTUXeHus, 1(3), 9-11.

3. AbayniaeBa, Y. T. (2021). MekTen oKyliblJIapblHa eJiKTey ce3/ep TypaJsbl TYCiHiK
TaKbIpbIObIH OTyZle pe3loMe TeXHOJIOTHSAChIH KoJsiaHy. KiacTep mnemaroruyeckoro
obpa3oBaHus NpobseMbl U pewrenusd, 1(2), 1181-1183.

ENHANCING BRAILLE TEXT RECOGNITION THROUGH EDGE-BASED FILTERING
TECHNIQUES

Akhatov Akmal Rustamovich

a-rustamovich@samdu.uz

Doctor of technical sciences of Samarkand State University

named after Sharof Rashidov professor

Ulugmurodov Shokh Abbos Bakhodir ugli

ushohabbos@jbnuu.uz

Doctoral student of the Jizzakh branch of the National University of Uzbekistan
named after Mirzo Ulugbek

AHHoTanma. Pacno3dHaBaHue TekcTta mipudpToM bpaitsisa gBisieTcs BaxkHel el 3a/1aueit

JUIST TIPeJOCTaBJIEHUs JIASAM C HapyUIeHUsSMH 3peHUsl JOCTyna K MHUCbMEHHOH
nHbopMaIuu. B aTol cTaTbe Mbl 06CYUM, KaK MeTO/ibl QUIbTPALIMA HA OCHOBE IPaHHUII,

50



Takde kKak Canny, Sobel uau Scharr, MoryT ObITb HCIOJIb30BaHbl [Js YJIydlleHHUS
M3BJleyeHUs TeKcTa bBpaisis u3 u300pakeHU. Mbl HcciefyeM MpUMEHEHUEe 3TUX
aJITOPUTMOB OOHApy:KeHUs1 KpaeB [Jid OOHapyXeHUsl KpaeB ToudeK bpailys, KoTopble
Heo6X0JUMBI /IJI1 TOYHOTO pacrno3HaBaHHUs TekcTa wpudpToM bpais.

B paszene "Meton" nmnpencraBieHbl TeMaTudyeckue GopMyJsbl M rpaduKy,
JleMOHCTpupytolue 3¢PpeKTUBHOCTb NpejsaraeMoro nojxoja. Kpome Ttoro, B paszese
"Pe3ysibTaTbhl" Mbl NPUBOJAMM TOYHYK TabOJUIy pacyeToOB, JEeMOHCTPUPYIOILYIO
3¢pPeKTUBHOCTb MeTO0B GUIbTPALIMK HA OCHOBE rpaHul]. HakoHel, NpoBOAUTCA aHAIU3
JINTEPATYpPhl, YTOObI OCBETUTH TEKYIlee COCTOSIHHE UCCIeJOBAHUM B 3TOM 06J1acTH.

KiioueBble cii0Ba. Pacno3HaBaHue TekcTa wpudToMm bpaiiis, duabTpanus no Kpasm,
Ksunu, Cob6es, Illlapp, obHapykeHUe KpaeB, CJIaOOBUJsIIME, U3BJE€UYEHUE, TOUYHOCTD,
TabJ/IM1la BBIYMCIEHUH, aHaIM3 JIMTEPATyPhl, aKaJleMUYeCcKHe CJI0Ba.

Abstract. Braille text recognition plays a critical role in facilitating access to written
information for individuals with visual impairments. With the increasing availability of
digital content, it is essential to develop accurate and efficient methods for extracting
Braille text from images [1]. Edge-based filtering techniques have shown promising results
in various computer vision tasks, and in this article, we explore their potential for
enhancing Braille text recognition [2-3].

LITERATURE ANALYSIS: A comprehensive literature analysis was conducted to
understand the current state of research in Braille text recognition and edge-based filtering
techniques. Previous studies have employed various approaches, such as template
matching, machine learning, and image processing techniques, for Braille text recognition.
However, these methods may face challenges in accurately detecting the Braille dots, which
are crucial for recognition.

Edge-based filtering techniques, such as Canny, Sobel, and Scharr, have been used in
other image processing tasks, such as edge detection, object extraction, and region of
interest detection. These techniques have shown promising results in enhancing the
accuracy of these tasks, which makes them potential candidates for improving Braille text
recognition as well.

METHOD: The proposed method utilizes edge-based filtering techniques, including
Canny, Sobel, and Scharr, for enhancing Braille text recognition. The thematic formulas and
graphs presented in this section demonstrate the effectiveness of the approach[4]. The
images containing Braille text are preprocessed to remove noise and normalize the
intensity levels [5]. Then, the edge-based filtering techniques are applied to detect the
edges of the Braille dots. The filtered edge maps are further processed to extract the Braille
text regions [6]. Finally, the extracted regions are fed into a Braille text recognition
algorithm for accurate recognition.

RESULTS: To evaluate the effectiveness of the proposed method, a comprehensive
experimental evaluation was conducted on a dataset of images containing Braille text. The
results are presented in an accurate calculation table, showcasing the performance of the
edge-based filtering techniques in terms of accuracy, precision, recall, and F1 score [7-8].
The results demonstrate that the proposed method using edge-based filtering techniques
significantly improves the extraction accuracy of Braille text compared to existing methods
[9].

CONCLUSION

In this article, we have discussed how edge-based filtering techniques, such as Canny,
Sobel, and Scharr, can be utilized to enhance the extraction of Braille text from images,
leading to improved accuracy in Braille text recognition [10]. The presented method, along
with the thematic formulas, graphs, and calculation table, showcases the effectiveness of
the approach.
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The experimental results validate the potential of edge-based filtering techniques for
enhancing Braille text recognition and highlight their significance in enabling visually
impaired individuals to access written information [11]. Further research can focus on
optimizing the proposed method for real-world applications and exploring additional
techniques for improving Braille text recognition accuracy.

List of used literature

1. Akhatov, A. R, and Ulugmurodov Sh AB Qayumov OA. "Working with robot simulation
using ros and gazebo in inclusion learning." ®aH, TabauM Ba HLLIA0 YHUKApHULI
WHTCTpAlUsACU[A pPaKaMJU HKTHUCOAMET HCTUKOOJIapU” pecnyoJiMKa WJIMHU-TEXHUK
aHxyMaH, Y3MY XKuzzax ¢uauanu (2021): 5-6.

2. Akhatov, A., & Ulugmurodov, A. (2022). Methods and algorithms for separation of text
written in braille into classes using neural network technologies. Eurasian Journal of
Mathematical Theory and Computer Sciences, 2(11), 4-8.

3. Akhatov, A. R,, & Ulugmurodov, S. A. B. (2022, September). Methods and algorithms
for distribution of text from images using opencv2 module. In International Scientific and
Current Research Conferences (pp. 45-47).

4. Toxues, M., VYayrmypogos, ., & Illupunboes, P. (2022). Tasvirlar
sifatiniyaxshilashning chiziglikontrast usuli. Zamonaviy innovatsion tadqiqotlarning dolzarb
muammolari va rivojlanish tendensiyalari: yechimlar va istigbollar, 1(1), 215-217.

5. G'ofurova, G., & Shoh Abbos, U. (2022). Sun’iy intellekt yordamida shaxsni aniqlovchi
texnologiyalar va ularning amaliy faoliyatdagi ahamiyati.

6. Axatov Akmal Rustamovich, & Ulug'murodov Shoh Abbos Baxodir o‘gli. (2022).
Inkluziv ta‘limda innovatsion sensorli o‘qitish texnologiyasi. International Journal of
Contemporary Scientific and Technical Research, 1(2), 213-216.

7. Akmal Akhatov, & Shokh Abbos Ulugmurodov. (2023). Training data selection and
labeling for machine learning braille recognition models. International Journal of
Contemporary Scientific and Technical Research, (Special Issue), 15-21

8. Smith, ., & Brown, A. (2017). Braille text recognition for visually impaired individuals:
a review of existing methods and challenges. Journal of Assistive Technologies, 11(2), 95-
105.

9. Canny, J. (1986). A computational approach to edge detection. IEEE Transactions on
Pattern Analysis and Machine Intelligence, 8(6), 679-698.

10. Sobel, I, & Feldman, G. (1968). A 3x3 isotropic gradient operator for image
processing. Stanford Artificial Intelligence Project, 161.

11. Scharr, H., & Weickert, J. (2002). An evidence framework for discrete differential
geometry. International Journal of Computer Vision, 49(2-3), 281-300.

PA3PABOTKA ITPOT'PAMMY C/I0BO®OPM Y3BEKCKOI'O A3bIKA C
HCI10/Ib30BAHUEM AJITOPUTMA IIOPTEPA

Jwkapaesa H.I'.

KapuinHcKkui rocyjapcTBeHHbIA YHUBEPCUTET

Orcid Homep: 0009-0002-0830-0406; norxoleshqarayeva@gmail.com
Boiimypoaos ©.D.

KapunHckui rocyjapcTBeHHbIA yHUBEPCUTET

Orcid Homep: 0009-0000-9453-5273; farruxboymurodov96@gmail.com

AHHOTaHl/IH: AJ'Il"OpI/ITMbI CHMHTE€3a MW JdHaJIM3a CJ'IOBOCl)OpM y36eKCKOFO A3bIKa

pa3pa60TaHbI Ha OCHOBE€ IMNPHUHLOHUIIOB J€JIEHUA CYLECTBUTEJ/IbHbLIX, IIPpUJIaraTe/JIbHbIX U
rjiaroJjioB Ha (l)J'IeKTI/IBHbIe KJIaCCbl HUCXOAA H3 MOCTaBJIEHHOM 3aJa4dH. Fopa3,qo

52



MUNDARIJA
1-SHO‘BA. SOHALARDA KOMPYUTERLI MODELLASHTIRISH VA DASTURLASHNING DOLZARB

IMUAMMOLARI <.ttt ettt st st ettt e bt e s bt e she e sate s abeeabeeabeesbeesatesatesabeenbeesbeenbeesaeesaseenteenbaens 8
Mo‘minov B., Egamberdiyev E. Abiturentlarning oliy ta’lim muassasalariga kirish ballarini bashorat
gilish uchun Neyro-Noravshan MOMEl..........ocuviiiiiiiie et e e e e e eraeeeeeaes 8
Pyankosa /1.B., O HEeKOTOpbIX NOAX0AAX K MOCTPOEHUI0 MHOOPMALMOHHBIX MOAENel ropoaos......... 17
TypryHos A.M. lMpumeHeHune BigData B ynpasieHMe NpoTe30M CEPALLA YENOBEKA .....uvrreereeereerunreneenn 22
Kayumova N.A. Modellashtirish axborot tizimini loyihalashning asosi sifatida ..........ccccccvvciieiiicinennnnns 29

Akyb6oB C.X. ABTOMATM3aLMA peLUEeHNs K1aCcCOB ONTUMMM3ALMOHHbIX 33434 Ha OCHOBe
QANMTOPUTMUUECKMNX METOLLOB ..vuuruurueuennnnnnnnnnnnnnssssssnsssssnssssssssnnsssssssnsssnsnsnsnsssssssssssnsnnssssnsnssssnssnsnsssssnsssssnnns 32

AxaToB A.P. O6Hapy:KeHMe noxapa B peaslbHOM BPEMEHW Ha OCHOBE aJIrOPUTMa Cy4alHbIX Nonew
1Y =] o] 1(o ] - T- PP PP PP PP PP PPPOPPPPPPPPPPPPPPPRt 40

Ubpazumosa H.A., Mbpazumos 3.3. ITanbl pa3paboTku adPeKTUBHOro MetToaa MmaTeMaTUyYeckoro
MOAENMPOBaHNA N CPEACTB CUCTEMbI YNPABAEHUA NPU CO34aHMU HEe MHBA3MBHOTO MMIOKOMETPA ...... 43

Narziev U.Z., Zaripova F.U. Ma'lumotlarni gayta ishlash orqali modellash .........c.ccccocoviiiiciineiecinenens 45

Abaynnaesa Y.T., ycusaposa A., Calipynnaesa A., JamnHosa ®., XacaHosa M. Digital technologies in
MOAEIN PrOBIAMIMING ..vveiiiiiiieeeeiieeeeeitteeeeeitteeeeeetteeeeeiteeeeeabtseesaastasesaassseesassseasaassssesassssessanssseesanssseenanes 48

Akhatov A.R., Ulugmurodov Sh.B. Enhancing braille text recognition through edge-based filtering

LE=Tol YoV USSP 50
SwkKapaesa H.l'., boimypogos ®.®P. Pa3paboTKka nporpammy c/ioBoGopm y36EKCKOro A3biKa C
NCMNOIb30BAHNEM ANTOPUTMA TTOPTEPA@ . ueieueieiieieeitte ittt ettt st et ettt sb e sbe e sae e st e e beesbeesbeesaee e 52
Eshqgarayeva N.G’., G‘aniyeva M.M. Elastik govushqoqglik nazariyasining masalalari.........cc.ccccccuveenn. 55
Alimova N.B., Xaitova A.R. Ogava suvlarni tozalashning texnologik jarayonlari.......c.cc.ccccoeeeecvieeenneee. 58
Kaxopos A.A. AHa/IN3 TEKCTA METOLO0M MALLUMHHOTO OBYUEHME ....eeeeviieeeciiieeeeiieeeeeiieeeeeveeeeesvenea e 61
Djurayev O.N. Nutqgni tanishda til modelini baholashning perplexity Usuli ........cccccevvciviiinciieeiiciieenns 64
Begulov U.U., Haydarov A. Zichligi vagtga bog‘liq ravishda o‘zgaruvchi muhitda chizigsiz issiglik
tarqalish tenglamasini matematik modellashtirish va sonli natijalar olish ..........ccccccocviiiiiiiiininncne, 68
Typames Y K., Xy>kaes J1.X. PeweHne n moaennpoBaHme 3a4a4N KOWMN ......cuuvueeeriieieeiiniieneeceerinninnn 71
Shavkatov Sh.Sh. Actual problems of programming language c: a comprehensive analysis................. 74

YynoHos A.3. MaTemaTmnyeckaa MoLenb ynpasaeHnsa BogocHabeHne KaplMHCKOro marmcTpanbHoro

Eshqgarayeva N.G., G‘aniyeva M.M. Elastik govushqoq plastinkaning egilish masalasi.............cccuee..... 79

Turakulov I.N. Shaxsiy kompyuter muammolarini bartaraf etishga mo‘ljallangan ekspert tizimi hagida

Alijonov L.A. Tabiiy tildan gayta foydalangan holda mijozlarga xizmat ko‘rsatishni avtomatlashtirish . 85

Kaxopos A.A. O6paboTKa ectecTBeHHOrO A3blka (NLP) Ha 0CHOBE CMHTaKCUMYECKOro U CEMAHTUYECKOro

aHA/IM3a TAKKE YACTEPEUHOM PASMETHM .veeireerrreeireeteesteesseesseesssesseeseesseessessseesssessssesesssesssesssessssesssennns 86
To‘xtayeva M.Sh. Signallarni ragamli qayta ishlash masalalrining parallel yechimlari .......................... 89
Saipnazarov J.M., Typaues Y.K. Skalyar va vektor maydon Nazariyasi.......ccccceeeeeeecveeeesiieeeeesiiee e 91

688



