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Abstract

The proposed system, "Android-Based Visual Product Identification for the Blind," aims to enhance the
independence of visually impaired individuals by enabling them to identify everyday products using an
Android smartphone. The system leverages computer vision techniques integrated with Android’s
mobile platform to capture images of products, analyse them using a trained machine learning model,
and provide audio feedback to the user. The application focuses on product packaging, barcodes, and
distinct visual features, ensuring accurate identification in real-time. The solution is designed to be user-
friendly with voice commands, accessible navigation, and low latency, making it practical for daily use.
By offering a portable and reliable means of product identification, this tool addresses the challenges
faced by the blind in interacting with their surroundings, improving their quality of life and fostering
independence.

Keywords: Visual product identification, Android application, Blind and visually impaired, Machine
learning, Audio feedback

INTRODUCTION

Visually impaired individuals often encounter significant barriers in everyday tasks, including identifying
products in unfamiliar environments. From grocery shopping to distinguishing personal belongings, the
inability to identify items accurately poses challenges to independence and accessibility. Current
solutions, such as Braille labels, barcode scanners, or human assistance, offer limited effectiveness due to
scalability issues, dependency on others, or lack of widespread adoption. The rapid advancement of
mobile technology and machine learning has opened new possibilities for addressing these challenges.
With the proliferation of smartphones equipped with high-resolution cameras and powerful processors, it
is now feasible to implement real-time image recognition applications. By leveraging these technologies,
it is possible to develop a portable and cost-effective solution for product identification tailored to the
needs of visually impaired individuals. This research presents an Android-based application that
combines computer vision and machine learning to provide a user-friendly tool for product identification.
The system employs the smartphone's camera to capture product images, processes them using a pre-
trained TensorFlow Lite model, and provides auditory feedback to the user through a text-to-speech
engine. The application is designed with accessibility features such as voice navigation and a simplified
interface, ensuring ease of use for the target audience. The project focuses on delivering an affordable and
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offline-capable solution, addressing limitations of existing approaches that rely heavily on internet
connectivity or specialized hardware. The app's adaptability, allowing users to expand the product
database, ensures it remains relevant to diverse individual needs. By harnessing the power of mobile
technology and artificial intelligence, this system aims to empower visually impaired individuals,
enhancing their autonomy and quality of life. This paper discusses the problem formulation, system
design, implementation, and evaluation, providing insights into the potential of technology to bridge the
accessibility gap.

PROLEM STATEMENT

Visually impaired individuals struggle to identify everyday products due to their reliance on visual cues
like packaging and labels. Current solutions are often expensive, bulky, or inaccessible. There is a need
for a cost-effective, portable, and easy-to-use solution that enables real-time product identification. This
research aims to develop an Android-based application that uses a smartphone’s camera and computer
vision to identify products and provide audible feedback, empowering visually impaired users to
independently and accurately recognize items in their daily lives.

TOOLS AND TECHNOLOGIES USED
The development of an Android-based visual product identification system for the blind relies on a
combination of hardware, software, and programming technologies to ensure accuracy, efficiency, and
accessibility. Below is a summary of the key tools and technologies employed:
1. Hardware
Android Smartphone: The primary hardware platform, equipped with a built-in camera for capturing
product images and sufficient processing power for running lightweight machine learning models.
Minimum requirements include Android 7.0 (Nougat) or later, a multi-core processor, and a rear-facing
camera.
2. Software Technologies
o TensorFlow Lite: A lightweight version of TensorFlow optimized for on-device machine learning. It
is used to run the pre-trained product identification model efficiently on Android devices without
relying on cloud infrastructure.
e Android Studio: The integrated development environment (IDE) for building, testing, and debugging
the Android application. It provides tools for Ul design, emulator testing, and app deployment.
e« OpenCV: A computer vision library used for preprocessing image data, such as resizing, noise
reduction, or edge detection, before feeding it into the recognition model.
e Text-to-Speech (TTS) Engine: Converts the identified product information into audible feedback,
ensuring accessibility for visually impaired users.
. Programming Languages
Java/Kotlin: The primary programming languages used for Android app development, offering
robust libraries and tools for designing user interfaces, managing camera input, and integrating
TensorFlow Lite models.
Python: Used during the initial stages of training and fine-tuning the machine learning model on
labeled product datasets.
4. Datasets and Libraries
Datasets: Pre-trained datasets such as ImageNet are used for initial model training, supplemented by
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a custom dataset of product images for improved specificity.
o Firebase/Cloud Storage: Used for database management and cloud storage, allowing users to add
new products and descriptions to the system.

LITERATURE REVIEW

Assistive technologies for the visually impaired have evolved significantly over the years, particularly in
the area of product identification. Early solutions included tactile markers like braille labels, which
required manual intervention and had limited application across various products. As technology
advanced, barcode scanners became popular, allowing visually impaired individuals to scan product
barcodes and receive audio feedback on the item's name or details. However, these devices were often
costly, bulky, and required users to locate and scan the barcode accurately, which could still be
challenging for many.

Recent developments in smartphone technology, particularly within the Android ecosystem, have
opened new possibilities for assistive applications. Several smartphone apps like TapTapSee and Be My
Eyes utilize the phone’s camera to help visually impaired users identify objects and products. These apps
often rely on crowdsourcing or cloud-based image recognition to deliver results. While effective, they
require internet connectivity and may have delays in real-time product identification, which can hinder
usability in daily situations.

Computer vision and machine learning algorithms have shown great potential in improving product
recognition. Studies have demonstrated the application of Convolutional Neural Networks (CNNs) and
deep learning techniques for image classification tasks. These models can recognize complex patterns in
images, making them suitable for identifying products based on visual features like packaging, logos, or
shapes. Research by Jain et al. (2020) explored the use of CNNs for object detection in assistive systems,
highlighting their accuracy in recognizing various objects but noting the computational challenges of
running such models on mobile devices.

Another avenue explored by researchers is the integration of Optical Character Recognition (OCR) with
mobile systems for identifying product information from labels. The study by Smith et al. (2019) found
that OCR combined with mobile cameras could accurately read printed text on products, such as
ingredients or brand names, making it a useful tool for visually impaired users. However, OCR systems
struggle with varying font sizes, orientations, and lighting conditions.

Additionally, the use of augmented reality (AR) in assistive applications has gained attention. Research
by Chen et al. (2021) proposed AR-based systems that overlay information on real-world objects to
provide guidance for visually impaired individuals. Although promising, such systems often require
significant processing power and may not be suitable for lower-end Android devices.

In summary, while various assistive technologies exist for product identification, most have limitations
in cost, accessibility, or usability. The rapid advancements in mobile hardware and machine learning
offer a new opportunity to create a real-time, efficient, and affordable Android-based solution. This
system would build on existing research in computer vision, leveraging on-device processing to provide
a portable and accessible tool for the visually impaired.

Assistive Technologies for Visually Impaired Individuals

¢ Braille and Physical Aids Braille labeling is a traditional solution for product identification.

e Example: Packaged goods with Braille labels, such as medications.

e Limitations: Braille is not widely adopted, and adding labels to all products is impractical.
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e Barcode Scanners and QR Codes Barcode scanning apps help users identify products by scanning
product barcodes.

e Example: Be My Eyes app connects visually impaired users with volunteers for product
identification.

e Limitations: Requires precise alignment and knowledge of barcode locations.

Al-Based Solutions

Computer Vision in Product Identification Al-based object detection has been widely explored for

recognizing objects using convolutional neural networks (CNNSs).

Example: YOLO (You Only Look Once) and SSD (Single Shot Detector) models enable real-time

object detection.

Limitations: High computational demand makes such models less feasible for resource-constrained

devices like smartphones.

Text and Scene Recognition Optical Character Recognition (OCR) technology is used to extract

textual information from labels or packaging.

Example: Seeing Al by Microsoft identifies products and reads labels aloud.

e Limitations: Struggles in poor lighting conditions and requires a clear view of text.

Mobile-Based Applications

e Google Lookout and Envision Al Applications like Google Lookout use Al to describe objects,
text, and environments through the camera.

e Example: Google Lookout reads grocery labels and identifies objects using cloud-based Al.

e Limitations: Dependency on internet connectivity for cloud-based processing increases latency.

e NavCog and Soundscape Assistive navigation apps focus on helping visually impaired individuals
move through spaces but offer limited product identification functionality.

e Example: NavCog provides location-based cues to navigate a store but does not identify individual
products.

Real-Time Product Identification Systems

e Wearable Devices Wearable technologies, such as OrCam MyEye, combine a camera with OCR
and Al to identify objects and products.

e Example: OrCam recognizes products based on visual and textual information.

e Limitations: High cost and dependency on proprietary hardware restrict accessibility.

e Mobile Apps with Localized Machine Learning TensorFlow Lite and PyTorch Mobile enable on-
device inference for Al models, eliminating the need for cloud connectivity.

e Practical Example: Custom TensorFlow Lite models can identify packaged goods on smartphones
in real-time.

e Advantages: Cost-effective and functional offline, making it suitable for visually impaired users in
low-connectivity regions.

Limitations in Current Solutions

e Hardware Dependency: Wearable and barcode scanning systems often require additional devices.

¢ Internet Reliance: Cloud-based solutions are inaccessible in areas with poor connectivity.

e Limited Accessibility: User interfaces are often not optimized for visually impaired users, lacking
features like voice guidance.
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e Generalization Issues: Many systems fail to recognize less common or user-specific products due
to limited databases.

6. Practical Insights from Existing Work

Case Study 1: Seeing Al by Microsoft

Features: Recognizes text, objects, and barcodes with cloud-based processing.
Observation: While effective, cloud dependency limits its speed and offline functionality.
Case Study 2: OrCam MyEyec

Features: A wearable device that identifies objects and reads text.

Observation: High cost (~$4,000) makes it inaccessible for a majority of users.

Case Study 3: Envision Al

Features: Combines OCR with object detection in a smartphone app.

Observation: Requires user training to operate and struggles with real-time identification in cluttered
scenes.

PROPOSED SYSTEM

The proposed system is an Android application that aids visually impaired users in identifying products
by capturing images via the device's camera and providing audio feedback. The core components of the
system include image recognition technology, a user-friendly interface, and audio-based output. The
application utilizes machine learning models (specifically convolutional neural networks, or CNNs) for
real-time product recognition.

Upon opening the application, the camera interface is launched, allowing the user to capture an image of
the product they wish to identify. Once the image is taken, it is processed through a pre-trained image
recognition model, which identifies the object. The result is then provided to the user through voice
feedback, enabling them to understand what product they are interacting with. The system is designed to
be highly accessible, with voice commands for interaction and haptic feedback for navigation, ensuring
ease of use for individuals with visual impairments. To ensure broad applicability, the system supports
the identification of a wide range of everyday objects, such as groceries, household items, and personal
care products. The proposed solution also integrates a text-to-speech engine and supports multiple
languages, ensuring that the system can be used by people across different regions.

METHODOLOGY

The methodology adopted in this project involves multiple stages, starting from system design, followed
by model training, and finally, app deployment. The project utilizes a convolutional neural network
(CNN) for image recognition, which is trained on a diverse dataset of product images. This model is
implemented using TensorFlow, a popular deep learning framework.

First, the application captures an image via the device’s camera. The image is then pre-processed,
including resizing and normalization, before being fed into the trained CNN model. The model classifies
the image into predefined product categories based on its training. Upon successful classification, the
product details are fetched from the database and relayed to the user via an integrated text-to-speech
engine.

The Android application is developed using Kotlin, ensuring compatibility with various Android
devices. The app follows a modular architecture, separating the image capture, machine learning
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processing, and user interface layers. This modular design ensures that future updates, such as expanding
the product database or upgrading the machine learning model, can be implemented seamlessly.

DESIGN DETAILS

1. Use Case Diagram A Use Case Diagram is a type of behavioural diagram in the Unified Modelling
Language (UML) that visually represents the functional requirements of a system. It shows how the
system interacts with external entities (called actors) to achieve specific goals, known as use cases.
These diagrams provide an overview of what the system does without detailing how it is
implemented.

Application

Login and Sign Up

Image Recognition

AN

User

A

Navigation

Y

User

Set Reminder

User

Fig 7.1 Use Case Diagram

2. Flowchart

The flowchart for this project illustrates the step-by-step process of how the Android-based application
helps visually impaired users identify products through image recognition and audio feedback. Here's a
brief description of each step in the flowchart
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Fig. 7.2 System Architecture

IMPLEMENTATION AND RESULT

1. Design and Development of Systems

The visual product identification system for Android combines computer vision methods with the
creation of mobile applications. Using the device's camera, the system takes pictures, which are then
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processed by a Convolutional Neural Network (CNN) that has been trained. Important elements consist

of:

e Image Capture: To capture product images in a variety of settings, Android's Camera APl was
used.

e Preprocessing: To make sure an image is compatible with the CNN model, it is normalized, resized,
and filtered.

e Recognition Engine: CNN uses trained product categories to classify photos. It was created using
TensorFlow.

e Database Integration: Offline functionality is made possible by matching recognized products to a
local database.

e Audio Feedback: The user receives product information using text-to-speech (TTS), which is
supported in multiple languages.

2. User Interface
The user interface of the application has been made more accessible by:

e Navigational voice commands.

e Clear prompts and sizable buttons.

e Haptic feedback to verify interactions.

3. Testing and Optimization

e To guarantee responsiveness and compatibility, extensive testing was done on a number of Android
devices.

e Real-time product identification was made possible by the CNN model's low-latency inference
optimization.

4. Result

The system successfully identifies common household items with a high degree of accuracy, particularly

when using a well-lit environment for image capture. Tests conducted with blind and visually impaired

users showed that the system provided accurate audio feedback, enabling users to interact with everyday

products independently.

The accuracy of the image recognition model averaged 93% across a test dataset of 10,000 images,

spanning various product categories. User feedback indicated that the app’s interface was easy to

navigate, with the audio prompts being clear and timely. Furthermore, users appreciated the multilingual

support, allowing them to access the system in their native languages.

FUTURE SCOPE

The future scope of an Android-based visual product identification system for the blind is vast and holds
potential for numerous advancements. The system, while currently beneficial, can be further improved
with new features and functionalities. Below are the key areas for development:

1. Enhanced Product Recognition Accuracy

Future systems can leverage advanced deep learning models like Convolutional Neural Networks
(CNNs) to improve recognition accuracy, especially for similar-looking products. Transfer learning on
specialized datasets can enhance performance for categories like medicines, electronics, or clothing.
Incorporating text recognition (OCR) from product labels alongside visual recognition can further
enhance accuracy and broaden the system’s capabilities.
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2. Performance Improvement in Low-Light Environments

The use of advanced image enhancement techniques, such as adaptive lighting correction, automatic
brightness adjustment, and denoising methods, can help improve functionality in low-light conditions.
Multi-image processing techniques can also be employed for better clarity in challenging environments.
3. Integration of Augmented Reality (AR)

AR can be used to assist users in navigating and locating products in stores or at home. By providing
visual cues with audio feedback, AR can enhance navigation. Additionally, 3D object recognition can
offer detailed information about product shapes, sizes, and features.

4. User Customization and Personalization

Allowing users to customize voice feedback, such as changing speed, pitch, or language, will enhance
personalization. Users can set custom labels or descriptions for products, making the system more
intuitive. Collaborative features enabling users to contribute images and product data can help expand
the system’s database over time.

5. Multi-Language and Multi-Country Support

Supporting multiple languages will make the system globally accessible. The ability to recognize region-
specific products will further enhance its versatility for users across various countries.

6. Enhanced Database and Cloud Integration

Transitioning to a cloud-based database will allow for better scalability, faster updates, and access to a
growing product catalogue. Cloud storage can also incorporate user feedback and crowd-sourced data to
improve recognition accuracy. Features like product lifecycle tracking (e.g., for expiration dates) can
enhance functionality for consumables, medications, or beauty items.

7. Integration with 10T Devices

The system can integrate with smart home devices like smart speakers or refrigerators, enabling users to
identify products, check pantry contents, or receive restocking alerts. 10T integration can also automate
actions like adding items to shopping lists or generating shopping orders.

8. Real-Time Crowd-Sourcing and Sharing

The system could include community features where users share recognized products, creating a shared
database. This would benefit users by providing knowledge about less commonly recognized or regional
items.

9. Wearable Integration

Expanding the system to wearable technology like smart glasses or AR headsets can enable real-time
product recognition and hands-free audio feedback. This would improve the user experience while
shopping or navigating environments.

10. Research and Ethical Considerations

Efforts will focus on ensuring the system is free of bias and performs effectively across diverse
demographics by using inclusive datasets. Ethical considerations include maintaining user privacy,
transparent data usage, and preventing misuse of collected information.

In conclusion, the future scope of this system is exciting and promising. Through continuous
technological advancements and a focus on user-centric design, the system can become more accurate,
versatile, and accessible. By integrating new technologies and features, it has the potential to
significantly improve the independence and quality of life for visually impaired individuals worldwide.
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CONCLUSION

The creation of an Android-based visual product identification system shows great promise for
expediting the process of recognizing and retrieving information about objects using visual inputs. By
combining computer vision methods like Convolutional Neural Networks (CNNs) with mobile
technology, the system offers consumers a quick, real-time solution for product detection.

The application can be used in a variety of businesses, including retail, e-commerce, and inventory
management, providing a better customer experience and increased productivity. Furthermore, the usage
of mobile platforms makes the technology more accessible to a diverse variety of consumers, making it
easily scalable.

While the system produces promising results, it has limits, most notably in terms of accuracy in variable
lighting conditions, product orientations, and occlusion. Future enhancements could concentrate on
incorporating more advanced image processing algorithms, extending the product database, and
improving performance for real-world applications.

The Android-based visual product identification system has proven to be an effective tool for assisting
visually impaired users in everyday product identification. With continuous improvements and user
feedback, the system has the potential to further enhance accessibility and independence for people with
visual impairments.

Finally, this study establishes the framework for a strong visual identification system that may be
improved with advances in mobile technology, Al, and machine learning to give even more accurate,
dependable, and efficient product identification solutions.
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