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ABSTRACT

This paper presents a Smart Reader system designed to assist visually impaired individuals in reading printed text using
Artificial Intelligence and Computer Vision. The system captures images using a camera, enhances image quality, and extracts
text using a hybrid OCR approach combining Al-based OCR and Tesseract. The extracted text is processed using language
detection and summarization techniques. A hybrid Text-to-Speech module converts text into speech, allowing users to hear the
content. The system also supports offline voice commands using Vosk speech recognition. The proposed system provides
accurate, real-time, and user-friendly reading assistance, improving accessibility and independence for visually impaired users.
Keywords — OCR, Computer Vision, Assistive Technology, Text-to-Speech, Voice Recognition.
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The proposed Smart Reader
visually impaired users by converting printed text
into speech. It uses image processing, Optical
Character Recognition (OCR), and Text-to-Speech
(TTS) technologies. The system is easy to use and
can be operated through voice commands, making
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makes

it suitable for independent usage.

Il. LITERATURE REVIEW

The development of assistive reading systems for
visually impaired individuals has gained significant
attention in recent years. Various researchers have

it difficult
individuals to access printed text such as books,
documents, and labels. Traditional solutions like
Braille and audio recordings are limited and not
always available. With advancements in Artificial
Intelligence and Computer Vision, smart assistive

can now provide real-time

system helps
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proposed systems using Optical Character
Recognition  (OCR), Text-to-Speech  (TTS),
embedded platforms to improve accessibility
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Krishna Rao (2021) proposed a Smart Reader
system for visually impaired users that integrates
OCR and Text-to-Speech technologies for real-time
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text reading. The system captures printed text using
a camera and converts it into speech output.
Although the system provides real-time assistance,
it is limited by its support for a single language,
which restricts its usability in multilingual
environments.

Vishal More (2024) developed a portable Smart
Reader system using Raspberry Pi. The system
focuses on designing a low-cost and compact
reading device that captures images and converts
text into speech output. While the system is
efficient in terms of cost and portability, it lacks
advanced features such as text summarization and
multilingual support, which are essential for
handling large and diverse text content.

Nikhil Chigali (2020) introduced an OCR-
assisted translator system that converts captured
text into multiple languages using translation APIs.
The system combines OCR with language
translation to improve accessibility across different
languages. However, the system is dependent on
good lighting conditions for accurate text extraction
and suffers from slower processing speed due to
API-based operations.

From the analysis of existing systems, it is
observed that most solutions rely on basic OCR and
speech technologies but lack advanced features
such as intelligent automation, hybrid OCR models,
offline voice command processing, and Al-based
summarization. Additionally, many systems are
dependent on internet connectivity or are sensitive
to environmental conditions such as lighting and
image quality.

The proposed Smart Reader system addresses
these limitations by incorporating a hybrid OCR
approach, offline voice recognition, automatic
image capture, and Al-based summarization. These
enhancements improve accuracy, usability, and
accessibility, making the system more robust and
suitable for real-world applications.

I11. SYSTEM ARCHITECTURE

The system consists of multiple modules working
together. The system begins with capturing an image
using a camera. The captured image is processed to
enhance text visibility. OCR is applied to extract
text from the image. The extracted text is then
analyzed for language detection and summarization.
Finally, the text is converted into speech and
delivered to the user.

SYSTEM ARCHITECTURE: SMART READER FOR BLIND PEQPLE
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Figure 1: System Architecture

IV. METHODOLOGY

The methodology describes the step-by-step
process of the system.
4.1 Image Acquisition

The system captures images using a webcam.
Continuous frame capture is used to detect stability
and automatically capture images when the page is
steady.
4.2 Image Preprocessing

Preprocessing improves OCR accuracy by
enhancing image quality.
Techniques used:
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* Grayscale conversion
* Noise reduction

* Image sharpening V. IMPLEMENTATION
* Thresholding
4.3 Optical Character Recognition Software Tools Hardware
The system uses a hybrid OCR approach: Requirements
+ Al-based OCR (Gemini model) * OpenCV * Processor: Intel i5 or
* Tesseract OCR (fallback) * Tesseract OCR above
This ensures both accuracy and reliability. * Vosk Speech * RAM: 8§ GB
4.4 Language Detection Recognition » Camera: HD Webcam
The extracted text is analyzed using language « gTTS * Speaker: Audio output
detection algorithms to identify the language. This * pyttsx3 device
allows proper pronunciation during speech
synthesis.

4.5 Text Summarization
For large text content, summarization reduces
the amount of spoken output. Al models generate
concise summaries.
4.6 Text-to-Speech Conversion
Text is converted into speech using:
*» Google Text-to-Speech (online)
* pyttsx3 (offline)
4.7 Voice Command Processing
The system uses Vosk speech recognition to
process commands such as:
« Capture SMART READER
* Speak
* Summary
* Exit

LOADING SMART READER...

User Command| | Camera Image | [ OCRProcessing
Input (Voioe o (P Capture: 1 Peprocessing 1 (Geminl 0cR/ [~
Keyboard) Module Module Tesseract OCR)
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Figure 2: Workflow Diagram
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SMART READER

SMART READER

Figure 3: Application Interface

VI. RESULT AND ANALYSIS

Parameter Value
OCR Accuracy 80-95%
Processing Time 10-20 sec
Speech Quality High
Voice Accuracy 92%

VIIL. LIMITATIONS
* Low performance in poor lighting
» Handwritten text not accurate
* Al OCR needs internet

VIIl. CONCLUSION

The Smart Reader system provides an efficient
and intelligent solution for visually impaired
individuals. The integration of Al, OCR, and
speech processing enables real-time reading
assistance. The system improves accessibility and
independence for users.

IX. FUTURE SCOPE
* Mobile application
* Smart glasses integration
 Multi-language support
* Scene recognition
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