» Y .‘ <l
s B W R TR B
[MoR upopaci NOBRTINS % < b e 2782 4365|

IIpoBepuTh
HOMeEp:

=

@BH’&@@IM]H]E Iﬂ E]&?I@ZA

XK1 BRER

BblnyCK N261-1 (Tom 2)
(anpenb 2025)

CeBupeTenbcTBO /}w‘
o peructpauuu CMU & ’
N23J1 ®C 77-77927 s
ot 19.02.2020 r. POCKOMHAL3O0P

I'Iepuop,uqHOCTb BbifycKa: 1 pa3 B Hegeno
UT: mpcareer.ru/oinv2lveke. Mouta: obrmpcareer@mail.ru



(N .. ab T ' o MexayHapoaHblii HayYHO-00pa30BaTEIbHbIH
Mos npodeccnonanbHasn

Kapbepa AJIEKTPOHHBIN )KypHAI
v — »

. " «OBPA3OBAHUE N1 HAYKA B XXI BEKE»

ISSN 2782-4365
V]IK 37
BBK 94

MeKIyHAPOAHBIA HAYYHO-00Pa30BATEJbHBIN JJEKTPOHHBIH KypHAaJ
«OBPA3OBAHHUE U HAYKA B XXI BEKE». Bbimyck Ne61-1 (Tom 2) (anpeJib,
2025). /1aTa Bbixoaa B cBeT: 07.04.2025.

COOpHHMK COJOEpKMT HaydHblE€ CTaThHM OTEYECTBEHHBIX WU 3apyOeXHBIX aBTOPOB IO
HKOHOMHYECKUM, TEXHUYECKUM, (PHIOCO(PCKUM, IOPUINIECKUM U IPYTUM HayKaM.

Muccust HayqyHO-00pa3oBaTeNbHOro nekTpoHHoro xypHaita «OBPASOBAHUE 1 HAYKA
B XXI BEKE» coctouT B mojiepxKe UHTEpeca YuTaresiedl K OpUTHHAIBHBIM HUCCIEAOBAHUSM U
MHHOBAIIMOHHBIM TOJX0/IaM B PA3JIMYHBIX TEMAaTHUECKUX HANpPaBJICHUAX, KOTOPBIE CIIOCOOCTBYIOT
pacnpoCTpaHEHUIO JIydIIeil OTEYeCTBEHHOM 1 3apyOeKHON MPAKTUKU B UHTEPHET MTPOCTPAHCTBE.

LeneBast ayauropus >xypHajia 0XBaThIBaeT paOOTHUKOB cepbl 00pa3oBaHus (BOCIUTATENEH,
NIEJaroroB, YYMTENEH, pyKOBOAUTENEH KPYKKOB) M IIKOJbHUKOB, MHTEPECYIOLIUXCS BOIPOCAMH,
OCBEILIAaEMbIMU B JKypHaJIE.

Marepuanbsl MyONUKYIOTCS B aBTOPCKOM pemakuumu. 3a cOONIOJeHHE 3aKOHOB 00
MHTEJUIEKTYaIbHOW COOCTBEHHOCTH M 3a COJEpXKaHHME CTaTel OTBETCTBEHHOCTh HECYT aBTOPHI
crateil. MHEHME pelaKuu MOXET He COBIIAAAaTh C MHEHMEM aBTOpOB craTei. [Ipu ncnons3oBaHnuu

" 3aUMCTBOBAHUU MAaTCPHUAJIOB CChbIJIKA HA U3JJAHUC 00s13aTeNbHA.

© 000 «MOA ITPOPECCHOHAJIbHAA KAPLEPA»

© KoJsutekTuB aBTOPOB



PEJAKIIMOHHAA KOJIJIEI' U4:

[Tectepes C.B. — 1. penakTop, OTB. 3a BBIILYCK

AOnypacynoB A6aynnaxoH AGTyKapuMOBHY

AzamoB XKacyp6exk MyponoBud

AptukoBa Myxaiioxon botupanueBHa

AxmenoB botupkon PaBmanoBuy

barypun Cepreii [letpoBuy

bexxanoBa Alinypa MapxabaeBHa

bexxanora ['ynmrapa MapkabaeBHa

bo6poga Jlronmuiia BiiagumMupoBHa
bornanosa Tateana BinagumupoBHa
botupoB Amunxxon Po3umboeBny
JembsinoBa Jlrogqmuina MuxaiiaoBHa
Epemeena Jlronmuna OMupoBHa
Kymanosa @aruma YpanoBHa
3acsaapko Koncrantun MiBaHoBUY
Hcnomosa Canpgaxon TypryHoBHa
Kabynosa Mexpuban TonbibaeBHa
Kazakoa PabHo MarpabaeBHa
Komupos Xacau6oii Opu6xoHOBUY

KonecaukoB Oner MuxaitiioBua

Kopob6eiinukoBa Exatepuna BuktopoBHa

Jlanuesa Tarbsna I'eopruesna
Myxamenosa Jlona JlxypaesHa
Hap3suxkynosa ®upysa botuposHa
Ho6ens Aprem PoGeproBuu
Hoznpuna Hatanbst AnexcanapoBHa
Hypxanos Cabur Y3akbaeBuu
OnraeB HlaBkat CoOupoBuy
[TaBnoB EBrennii Biagumuposuu
ITerpoBa FOnust BaneHTuHOBHA

ITonos Cepreii BukropoBuu

PacynxomxaeBa MaanHa AxXxmaKOHOBHA

TOKTOD (prstocoduu meaaroruaecKux Hayk
ToKTOp (prtocoduun B 006JaCTH IOPUCTIPYICHITUN
JOKTOP TIeIarOTHYeCKUX HAyK, TOLEHT

nokTop unocoduu B dusosor. Haykax (PhD), monent

KaHIUJAaT HCTOPUUCCKUX HAYK, JOLICHT

nokTop pumocoduun no nexaror. Haykam (PhD), notient

KaHIUJIAT MEIUIIMHCKUX HayK, MPEIo/1aBaTellb

KaHJAUJIAT TEXHUYECKUX HAYK, JOICHT

KaHAuIaT (GUIOJOTHYECKUX HAYK, TOTICHT

KaHAUIAT OMOJOTHYECKHX HAYK, TOIIEHT

KaHAUJIAT MEIUIITHCKUX HAYK, TOTICHT

KaHJAUJIAT TEXHUYECKUX HAYK, JOICHT

KaHIHUAT MeAarorHIecKuX HayK, JOICHT

JOKTOP MEIUIIMHCKHUX HayK, podeccop

nokTop ¢unocoduu no rexuunyeckum Haykam (PhD), moment
nokTop ¢unocoduu no negaror. Haykam (PhD)

nokrop unocoduu no ¢punonorndeckum Haykam (PhD)
JIOKTOp (HI0co(uu Meaarornyeckux HayK

KaHAUJAT (PU3UKO-MaTeMaTHYECKUX HAYK, TOIIEHT
KaHAMIAT SKOHOMUYECKUX HAYK, JOLEHT

KaHIAMJAT SKOHOMHUYECKUX HAyK, JOLEHT

nokrop unocoduu no ¢punonorndeckum Haykam (PhD)
JOKTOP TICUXOJIOTHYECKUX HAYK

KaHAUJAT IOPUIMYECKUX HayK, TOLEHT

KaHIUAAT MeJarornuecKuxX HayK, TOIEHT

JOKTOp MCTOPUY. HayK (dsc), crapiinii HaydHbIH COTPYIHUK
KaHAMIAT SKOHOMUYECKUX HAYK, JOLCHT

KaHJAUJIAT UCTOPUYECKUX HAYK, TOLEHT

KaHIUIAT OMOJIOTHYECKUX HAYK, TOTICHT

JOKTOP IOPUIMUYECKUX HAYK, podeccop

nokTop ¢umocoduu no negaror. Haykam (PhD), monent
35



PaxmaroBa @otuma ["aHneBHa noktop ¢unocopuu no nexaror. Haykam (PhD), nouent

PaxmonoB A3uzxon bocutxoHoBU JOKTOp MEJaroruyecKux HayK, JOLIEHT
TacnanoBa Aiizana KenxxebaeBHa nokrop ¢unocodpun (PhD) o skoHOMHUYeckUM HayKam
TacnanoBa XKeiraryn Kenke6aeBHa nokTop ¢unocoduu no negaror. Haykam (PhD), monent
Taoamuaukosa Onsra JIbBoBHA KaHIUJaT SKOHOMHYECKUX HAYK, TIOLEHT
TypaboeBa ManunaxoH PaxMOHXOH Ku3u KaHIUJaT NeJarorH4ecKuX HaykK, TOLEHT
Tropun Anexcanap HukomaeBuu KaHIUaT reorpaduueckux HayK, TOIEHT
VYpazosa Jlapuca KapamoBna KaHAUAAT UCTOPUYECKUX HAYK, TOLIEHT
VYcybanueBa AitHypa AOabplKamapoBHa KaHIUJaT COIMOJIOTUYECKUX HAYK, TOLEHT
Yrerenona XKamuna J[>koimyp3aeBHa TOKTOP (prtocoduu o SIKOHOM. HayKaM, JOIICHT
®darraxosa Onrra MuxaiiosHa KaHAUAAT TEXHUYECKUX HAyK, JOUEHT
[[upunoB Otabek TyBamoBuu JTOKTOD TicuxoJiorndeckux Hayk (PhD)
XammamoBa Cutopa CadapoBHa JoxTop dunocoduu B obmactu hpuaocoPpckux HayK, TOIEHT
XanbOabaeB Xakumxan kpamMmoBud JOKTOD Temarorudeckux Hayk (DSc)
XynarikynoB Xona J>xymaeBud JOKTOP TeIarOTHYECKUX HayK, Ipodeccop

XynoiubepaueBa Xypust Kapumoepauesna mokrop ¢unocodun (PhD) B conmanpaoi putocoduu

[upunoB Otabek TyBamoBuy JTOKTOP TicuxoJiorndeckux Hayk (PhD)
DOuinazapos Kypakyin KaHJUAAT MeJarornueckux Hayk, mpodeccop
Omnazaposa @apuna XKypakynoBHa nokrop ¢unocoduu o punocodpuu (PhD)
IOnycoBa baxopa AxTamMm>KOHOBHA KaHAUIAT (PUIOJOrMYECKUX HAYK, ACCUCTEHT
SxseBa Coxuna AGTypaxuMOBHA nokrop ¢unocopuu (PhD) B conpansHoit dpuocopun



COIEPKAHUE

Ha3zanue nayunou craten, ®1O aBTOpOB Howmep
CTpaHHUIIbI
JOIHOJHUTEJIBHOE ITPO®PECCHUOHAJIBHOE
OBPA30OBAHMUE
Garrybayev Rahman, Berdiyeva Gulshirin, Annamyradova 14
Mahrijemal

EXTRACTION OF BROMELAIN FROM PINEAPPLE

Babayeva Ogulbossan, Esenova Leyli, Babayev Azat
SMART GLASSES FOR BLIND PEOPLE WITH ULTRASONIC
SENSOR

19

Annamyradova Suray, Toyjanov Mekan
ELECTRON MOTION IN VACUUM IN ELECTRICAL AND
MAGNETIC FIELDS

24

Torayeva Oguljeren, Toyjanov Mekan
PHYSICS OF SOLID-STATE LASERS GENERATED IN THE
MID-INFRARED RANGE

28

Meredova Hatyja, Toyjanov Mekan
GAMMA - RADIOGRAPHY USING A LASER - PLASMA
SOURCE

32

Umirova Aygul, Toyjanov Mekan
FEMTOSECOND LASERS IN MICROSURGERY AND NEW
METHODS OF THEIR CONTROL

36

Geldiyev Rovshen, Toyjanov Mekan
TECHNOLOGIES OF PREPARATION OF ULTRATHIN FILMS
FOR ORGANIC ELECTRONICS

41

Ruslanov Soltan, Toyjanov Mekan
PREPARATION OF ORGANIC THIN-FILM TRANSISTORS AND
ELECTRICAL CALCULATIONS

45

Astanova Maysa, Toyjanov Mekan
COGNITIVE TECHNOLOGIES. USE OF OPTICAL-LIQUID
FLUORESCENCE IN STUDY OF NEURONAL ACTIVITY

48

Yuzlibayev Allanur, Toyjanov Mekan
PREPARATION OF ORGANIC THIN-FILM TRANSISTORS

52

Ugurlyyev Bayrammyrat, Toyjanov Mekan
CLUSTER NANOPLASMA, FILAMENTATION OF
FEMTOSECOND LASER IRRADIATION, AND GENERATION
OF ULTRAFAST X-RAY PULSES

56

Malikberdiyev Guvanch, Toyjanov Mekan
USE OF LASER-PLASMA SOURCES IN OBTAINING
MICROSCOPIC X-RAY IMAGES BY REFRACTIVE CONTRAST
METHOD

60




®UO aBTopa(-oB): Babayeva Ogulbossan
Student, Oguz han Engineering and technology
university of Turkmenistan

Esenova Leyli

Student, Oguz han Engineering and technology
university of Turkmenistan

Babayev Azat

Lecturer, Oguz han Engineering and technology
university of Turkmenistan

Ha3zanue nyoOauxanmuum: «SMART GLASSES FOR BLIND PEOPLE WITH
ULTRASONIC SENSOR»

Abstract

The development of assistive technologies for visually impaired individuals has
gained significant attention in recent years. This paper presents the design and
implementation of smart glasses equipped with ultrasonic sensors to enhance
navigation and obstacle detection for blind users. The system utilizes ultrasonic sensors
to measure distances to nearby obstacles and provides real-time auditory feedback,
enabling users to perceive their surroundings more effectively. A prototype was
developed using an Arduino microcontroller, ultrasonic sensors, and bone-conduction
headphones to ensure minimal interference with ambient sounds. Experimental trials
involving blind participants demonstrated a significant improvement in obstacle
avoidance and spatial awareness.
Introduction

Visual impairment poses significant challenges in daily navigation and mobility.
According to the World Health Organization (WHO), approximately 2.2 billion people
worldwide suffer from vision impairment or blindness. Traditional aids such as white
canes and guide dogs are widely used, but they have limitations in detecting overhead
obstacles and providing real-time feedback. Recent advancements in sensor technology

and wearable computing have opened new possibilities for assistive devices.
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Smart glasses for the blind have emerged as a promising solution, integrating
sensors and feedback mechanisms to improve spatial perception. Among various
sensing technologies, ultrasonic sensors offer a cost-effective and reliable method for
distance measurement. This paper explores the development of smart glasses utilizing
ultrasonic sensors to assist blind individuals in obstacle detection and navigation.

The primary objective of this research was to design a wearable device that
enhances environmental awareness through auditory cues. The study evaluated the
effectiveness of the proposed system in real-world scenarios, assessing its usability and
accuracy in obstacle detection. The findings contribute to the growing body of research
on assistive technologies for the visually impaired.

Methods and Methodology
System Design

The smart glasses system consisted of three main components: ultrasonic sensors
for obstacle detection, a microcontroller for data processing, and an auditory feedback
mechanism. The ultrasonic sensors (HC-SR04) were selected for their affordability and
reliable performance within a range of 2 cm to 400 cm. These sensors emitted
ultrasonic waves and measured the time taken for the echo to return, calculating the
distance to obstacles.

An Arduino Nano microcontroller was used to process sensor data and trigger
feedback signals. The system was programmed to classify obstacles into three distance
categories: near (0—50 cm), medium (50-150 cm), and far (150400 cm). Based on the
detected distance, varying auditory signals were generated to inform the user.

Bone-conduction headphones were employed to deliver feedback without
obstructing the user's ability to hear ambient sounds, which is crucial for situational
awareness. The entire system was integrated into a lightweight eyeglass frame for
portability and comfort.

Experimental Setup

The study involved ten blind participants (aged 25-60) with varying degrees of

visual impairment. Each participant was asked to navigate a controlled obstacle course

consisting of static and moving obstacles. The course was designed to simulate real-
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world environments, including narrow pathways, overhead barriers, and dynamic
obstacles.

Before testing, participants received a brief training session to familiarize
themselves with the auditory feedback system. The experiment was conducted in two
phases:

1. Without smart glasses — Participants navigated using their traditional mobility
aids (white cane or guide dog).
2. With smart glasses — Participants used the developed prototype in addition to
their existing aids.
Performance metrics included collision frequency, navigation time, and user
feedback on comfort and usability.
Data Analysis

Quantitative data from obstacle detection accuracy and collision rates were
analyzed using statistical methods. A paired t-test was conducted to compare
navigation performance with and without the smart glasses. Qualitative feedback from
participants was collected through structured interviews to assess user experience and
potential improvements.

Results

The experimental results demonstrated a significant reduction in collisions when
participants used the smart glasses. The average collision rate decreased by 62%
compared to traditional navigation methods. Participants also reported improved
confidence in navigating unfamiliar environments.

The ultrasonic sensors exhibited high accuracy in detecting obstacles within a
200 cm range, with a margin of error of £2 cm. However, performance slightly
degraded in highly reflective environments due to ultrasonic wave interference.

User feedback indicated that the auditory cues were intuitive, though some
participants suggested refining the sound patterns for better distinction between
obstacle distances. The bone-conduction headphones were well-received, as they

allowed users to maintain awareness of surrounding sounds.
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Discussion

The findings support the effectiveness of ultrasonic-based smart glasses in
assisting blind individuals. The reduction in collision rates highlights the potential of
such devices in enhancing mobility and independence. However, limitations were
identified, including sensor interference in certain environments and the need for
longer battery life.

Comparisons with existing assistive technologies, such as LiDAR-based
systems, revealed that while ultrasonic sensors are less precise, they offer a more cost-
effective solution. Future iterations could integrate multiple sensor types (e.g., infrared
and ultrasonic) to improve reliability.

Conclusion

This study presented the development and evaluation of smart glasses for blind
individuals using ultrasonic sensors. The prototype demonstrated promising results in
obstacle detection and user navigation. The system’s affordability and ease of use make
it a viable option for widespread adoption.

Future research should focus on enhancing sensor fusion techniques, optimizing
battery efficiency, and conducting long-term usability studies. With further
refinements, smart glasses could become an essential tool in improving the mobility
and quality of life for visually impaired individuals.
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