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Respublika miqyosidagi ilmiy-texnik anjuman materiallarida zamonaviy
innovatsion tadqgiqotlarning dolzarb muammolari va rivojlanish tendensiyalari
sohasidagi innovatsion tadgiqotlar aks etgan.

Globallashuv sharoitida davlatimizni yanada barqaror va jadal sur’atlar bilan
rivojlantirish bo‘yicha amalga oshirilayotgan islohotlar samarasini yaxshilash
sohasidagi ilmiy-tadqiqot ishlariga alohida e’tibor qaratilgan. Zero iqtisodiyotning,
ijtimoiy sohalarni qamrab olgan modernizatsiya jarayonlari, hayotning barcha
sohalarini liberallashtirishni talab gilmoqda.

Ushbu ilmiy ma’ruza tezislari to‘plamida mamlakatimiz va xorijlik turli
yo‘nalishlarda faoliyat olib borayotgan mutaxassislar, olimlar, professor-
o‘qituvchilar, ilmiy tadgiqot institutlari va markazlarining ilmiy xodimlari,
tadgiqotchilari, magistr va talabalarning ilmiy-tadqgiqot ishlari natijalari
mujassamlashgan.
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Abstract: This paper proposes a Convolutional Neural Network (CNN) based
approach for Braille block recognition with a focus on improved noise reduction.
Braille images are susceptible to various noise sources that can hinder character
recognition accuracy. This work introduces a novel denoising pre-processing stage
utilizing a dedicated CNN architecture designed to remove noise while preserving
Braille cell features. The pre-processed images are then fed into a separate CNN for
Braille block recognition [1]. The proposed approach is evaluated on a publicly
available Braille image dataset and compared with existing methods. The results
demonstrate that the denoising pre-processing stage significantly improves Braille
block recognition accuracy compared to traditional pre-processing techniques and
other CNN-based approaches [2].
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1. Introduction

Braille, a tactile writing system for visually impaired individuals, relies on
raised dots arranged in rectangular cells to represent characters and punctuation.
Automated Braille recognition systems play a crucial role in converting Braille
documents into accessible formats for visually impaired users. Convolutional Neural
Networks (CNNs) have emerged as a powerful tool for image recognition tasks,
demonstrating promising results in Braille character recognition [3]. However, the
performance of CNN-based Braille recognition systems can be significantly impacted
by noise present in Braille images. Noise sources like uneven lighting, shadows,
scanner artifacts, or physical damage on the Braille document can distort Braille cell
features, leading to recognition errors.

This paper proposes a CNN-based approach for Braille block recognition with
a dedicated pre-processing stage for improved noise reduction [4-5]. The pre-
processing stage utilizes a separate CNN specifically designed to remove noise while
preserving the essential features of Braille cells. The denoised images are then fed
into a second CNN for Braille block recognition. The proposed approach aims to
achieve superior recognition accuracy compared to existing methods by mitigating
the effect of noise on Braille image analysis.

2. Methods

2.1. Dataset

The proposed approach is evaluated on a publicly available dataset of Braille
images, such as the UNIMIB Brailletext dataset [6]. The dataset contains images of
Braille documents with varying levels of noise and includes different Braille fonts
and character combinations.

2.2. Denoising Pre-processing with CNN

The pre-processing stage employs a CNN architecture specifically designed for
denoising Braille images [7-8]. The architecture utilizes convolutional layers to
extract features from the input image. These features are then processed by
subsequent layers to learn the underlying noise patterns. Finally, a reconstruction
layer generates a denoised image by removing the learned noise representation from
the original image.
Here's the mathematical formulation for a typical denoising CNN:

flx)=x—N{W%x+b)

where:

® f(x) represents the denoised image

® Xx represents the original noisy image

¢ N represents the noise removal function learned by the CNN

e Wrepresents the weight matrix of a convolutional layer

* b represents the bias vector of a convolutional layer

The denoising CNN is trained on a separate dataset of noisy and clean Braille
image pairs [9]. The training process minimizes the mean squared error (MSE)
between the denoised image (f(x)) and the corresponding clean image.
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2.3. Braille Block Recognition with CNN

Following the denoising pre-processing stage, the pre-processed Braille images
are fed into a separate CNN for block recognition. This CNN architecture extracts
features from the denoised images and classifies them into individual Braille
characters [10]. The classification process employs a softmax function to assign
probabilities to each possible Braille character class.
3. Results

The proposed approach is evaluated by comparing the Braille block recognition
accuracy with various methods [11-12]. This includes:

¢ Baseline CNN without pre-processing

¢ Traditional pre-processing techniques like binarization and median filtering
followed by CNN recognition

¢ Existing CNN-based approaches for Braille recognition

The evaluation metrics include character recognition accuracy and block
recognition accuracy.

3.1. Training and Evaluation

The denoising CNN and the Braille recognition CNN are trained using separate
training and validation sets derived from the chosen Braille image dataset [13]. The
trained models are then evaluated on a held-out test set to assess their generalization
performance on unseen data.

3.2. Performance Comparison

The results are presented in the form of tables or graphs, comparing the
recognition accuracy of the proposed approach with other methods. The tables will
showcase the character recognition accuracy, block recognition accuracy, and the
impact of the denoising pre-processing stage on the overall performance.

4. Discussion

The paper discusses the findings of the evaluation, analyzing the impact of the
denoising pre-processing stage on the Braille block recognition accuracy [14]. It will
further explore:

* The effectiveness of the chosen CNN architecture for denoising Braille
images
e The influence of different hyperparameters on.
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INSTITUSIONAL O‘ZGARISHLAR SHAROITIDA KAMBAG‘ALLIKNI
QISQARTIRISHNING ISTIQBOLLI YO‘NALISHLARI

Xudoyberdiyev Jamshid Juraboy o‘g‘li
Sambhram universitetining Jizzax shahridagi filiali NTM katta o‘qituvchisi

Annotatsiya: Ushbu maqolada O’zbekiston Respublikasi institusional
o‘zgarishlar sharoitida kambagallik darajasini kamaytirishning davlat dasturlari va
ustuvor vazifalar yoritilgan bo’lib, kambag’allikni qisqartirish uchun taklif va
tavsiyalar berilgan.

Kalit so‘zlar: kambag’allikni gisqartirish, igtisodiy o’sish, ishsizlik, norasmiy
ishchilar, Ijtimoiy himoya yagona reyestri, mahalla, hokim yordamchasi,“Temir
daftar”, “Ayollar daftari” “Yoshlar daftari.

Mamlakatimizda yaratilgan huquqgiy va institusional mexanizmlar, aynigsa,
bolali oilalar, gariyalar va nogironlar o‘rtasida kambag‘allik darajasining keng
ko‘lamli o‘sishining oldini olishga imkon beradi. Shuningdek, aholi orasida
kambag‘allikni kamaytirish bo‘yicha kam ta’minlangan va ijtimoiy himoyaga muhtoj
aholi qatlamlari ehtiyojlarini hisobga olgan holda shinam uy-joylar qurilishini
ta’minlash bo‘yicha respublika hududlarida magsadli dasturlarni ishlab chigish
belgilangan. 2030 yilgacha aholining ijtimoiy himoyaga muhtoj gatlamlarining iqlim
o‘zgarishi va boshqa xavf-xatarlarga chidamliligini oshirishga garatilgan O‘zbekiston
Respublikasi aholisi va hududlarini favqulodda vaziyatlardan har tomonlama
muhofaza qilish konsepsiyasini yaratish asosiy maqsadlardan biri hisoblanadi. 2022—
2026 yillarga mo‘ljallangan Yangi O‘zbekiston Taraqgiyot strategiyasiga muvofiq
kambag-‘allikni 2 barobarga qisqartirishni ta’minlash bo‘yicha kompleks chora-
tadbirlarni amalga oshirishga alohida e’tibor garatilmoqda.

O‘zbekiston Respublikasida kishilarning turmush darajasini yaxshilash, aholi ish
bilan ogilona bandligini ta’minlash, yangi ish o‘rnilarini yaratish kabi masalalarga
ustuvor darajada e’tibor qaratilmoqda. ”Hududlarda aholining turmush darajasi va
sifatini yaxshilash, xususan kambag‘allikni gisqartirish vazifalari ko‘p jihatdan
igtisodiyotning barcha tarmoq va sohalarining raqobatbardoshligini oshirish hamda
tadbirkorlikni rivojlantirish uchun fundamental sharoitlarni yaratib berish hisobiga
yangi va barqaror ish o‘rinlarini tashkil etish bilan bevosita bog‘liqdir.

“Ijtimoiy xizmatlar agentliklarining ijtimoiy xodimlari, kam ta’minlangan
oilalar bilan birgalikda ularning ehtiyojlari va ehtiyojlarini baholab, moliyaviy
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