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Abstract. In certain cases, persons with disabilities may be forced to rely on others for the performance
of their duties. Blindness is one of the impairments that might be encountered. Up to this point, there has
been N number of solutions presented that make life easier for visually impaired individuals. One of the
problems they face on a daily basis is making an independent purchase of a product they need. To solve
this issue, the approach is to utilize a camera to record a picture, which is then processed using the
tesseract method to extract text from the image, which is then transformed into an audio file that can be
heard using headphones. Following the implementation of this strategy, during this shopping trolley
technology to detect the item put with machine learning and precision location discover a person will be
used to locate a person in the shopping trolley.

Keywords:- Visually impaired, Recognition, edge identification, extraction, OCR, tesseract
1. Introduction

In the future, blind individuals will be able to walk about without the aid of others thanks to this
approach, which involves reading the name of a product as well as its data. So that those who are
blind or visually handicapped may go shopping just like everyone else [1][2]. In addition to
reading aloud, this prototype also determines how much space is ahead of the user[3][4]. Finally,
eliminating the need for blind shoppers' help and providing them with a welcoming, luxurious
shopping experience are the highest priorities[5]. Think about learning to read instead of using
Braille. People with impairments should be able to shop and hear things more easily[6][7].
Ultrasonic sensors and webcams are being investigated for their potential application in obstacle
detection[8] [9]. The manual operation involves more effort and takes longer. Account status does
not reflect the risk of material loss. RFID technology is being used inefficiently. People who are
blind or visually impaired may use this model to read the text on portable devices. The
recommended approach to finding objects. Just shaking the thing for a few seconds is all that is
needed by the blind[10][11]. Independent pricing is the method used to determine the level of
interest and locate relevant material. Ultrasonic sensors detect and recreate the distance between
blinds and obstacles[12]. Automatically reads paper books as well as converting them into digital
text and delivering audio output. Portable items and surrounding signage may be used to gather
textual data[13].

2. Related Work and Background

The prototype of the electromagnetic sensor to assist dazzled and outwardly disabled to walk
autonomously is well known, and visually impaired people often walk with white canes. Explain to
users whether there are obstacles in a larger, safer area. Better performance, noise resistance, and
reduced size [14]. The latest development of this research is introduced, namely the miniaturization of
circuit boards and antennas[15]. Interpersonal skills and foresight are important factors in human lives.
However, people who cannot see or cannot see due to visual impairment. You may find a smart system,
nothing more than a smart device useful for the visually impaired. Use dummy sticks to cover obstacles.
The blind person can tell the mobile phone when it receives the vibration signal or sends a verbal voice
message to the person[16]. Vision is the most vital sense. The image plays a crucial rolein
the human perception of the encompassing environment. Digital image processing is the field in
which it processes digital images. the thing identification is that the difficult task for visually
impaired people. There are still limitations that need more improvement. It provides the survey
and analysis of varied evaluations for the technologies that are utilized in the thing identification
task[17]. A content reading assistance system that can help people with disabilities read scriptures on
various topics in daily life. Preprocessing includes steps such as dark scaling and binarization, as well
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as conspiracy detection problems. Use OTSU calculation to convert the image from dark to binarized
scale [18]. The content area of the recorded image is separated and interpreted using OCR (Optical
Character Recognition) programming. Here, the basic calculations in OCR are used for a specific MODI
[19]]20]. This content comes from different text styles and sizes, can be perceived independently, and
then combined into a word. This means using the SAPI library to represent it as a sound using text to
speech[21]. Optical character recognition helps in identifying the characters using the camera.
Those images are converted to audio output [22]. This is machine translation, text to speech. Al
and computer vision in the field. The image files will be processed to tesseract and will be
converted to text from the image and this entire process is using Raspberry pi[23][24]. This
research is focused on OCR automatic readers for blinds and people with eye diseases. It uses
python programming as the main programming language[25].

3. Proposed System

Making use of a model framework for reading written text on everyday objects to confuse people.
Propose a motion-based pointing strategy for vision impaired persons, which just requires them to shake
the animal for a few seconds to locate the target item. To ensure the overall framework's competence
and reliability, unit tests are performed on the framework's programmed ROI identification and text
restriction calculations. Using images of wearable items taken by 10 vision-challenged persons, we
evaluated the model content perusing framework. In order to set up the testing system, two calibrations
are necessary. You may also use this approach to locate things at department shops. There are additional
benefits to using the system when it identifies a product. The technique may benefit those who are blind
as well as the elderly and crippled.

4. Hardware Requirements

4.1 RFID Tags and Reader

Tags can be identified using electromagnetic fields. It is possible to label things in two ways. Figure 1,
In contrast to active labels, passive tags are necessary. Antennas, microcircuits, and other devices collect
direct current to power passive tags. There are several advantages to using passive tags instead of active
ones in the suggested system. The tag is read and written to using an RFID reader. The data may be
retrieved from the tags in the vicinity of the reader.

| Power Supply |
RFID READER ——> n
l - 1 L OCR
|  Ewpiry | Raspberry Pi
i piry aspberry Pi
Product Tags ‘ Product
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Figure 1. Recognition System Design
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4.2 Raspberry Pi

The Rasp Pi card contains a processor and a graphics chip, a program memory (RAM), and various
interfaces and connections for external devices. Some of these devices are required and some are
optional. The working principle of RPi is exactly the same as that of a standard PC and requires a
keyboard, display unit, and power supply unit for inputting commands. It also requires a "mass storage
device", but it is not suitable for using a hard drive on an ordinary PC. It does meet the miniature size
of RPi. Instead, use SD Flash memory cards, which are commonly used in digital cameras and are
configured as hard drives that look like RPi processors. In memory), as if the computer "booted" from
the Windows hard drive.

4.3 OCR and Espeak

OCR is an application to convert printed text on the image into machine-encoded text format. It is the
technique to edit, search, and store printed text. OCR uses techniques like “pattern matching” and
“features extraction” to process the printed text on the image captured. It is an algorithm that synthesizes
speech and works on all platforms like Windows, Linux, and so on. Can change the sound of the voice
by varying characteristics of a text file into pitch range and disturbance to the voice. It uses an ASCII
representation. within the proposed system it’s used to convert the document file obtain because the
OCR output into an audio file for the VIP.

4.4 Ultrasonic Sensor

Ultrasonic sensor measure distance by using ultrasonic wave and gets the wave reflected back
from the thing inverse. It measures the time required during the emission and reception of the
waves to calculate the space. The device itself works as an emitter and receptor. In the proposed
system it's wont to detect the thing or the obstacles faced by a blind man.

4.5 Camera

The Logitech HD webcam has a wide-angle autofocus lens with a shorter focal length, so you can shoot
more subjects. This type of lens works well indoors, so you can take great photos on your laptop or
desktop in your home or office. You can record high-definition video up to 720p (requires special PC
settings), and you can display high-quality high-definition images on the monitor and keep it clear,
sharp, and delicate. Bright and beautiful. Logitech's LCD technology also improves video quality,
making chats smoother and flawless. Automatic light correction can correct errors related to brightness
for a better viewing experience.

4.6 D. C. Motors

The electric engine changes over electrical energy into mechanical energy. Albeit electrostatic engines
utilize electrostatic power, most engines produce energy through the cooperation of attractive fields and
conductive conductors. Electric engines are utilized in numerous applications, for instance, electric
engines. B. In modern fans, blowers and siphons, machine devices and home devices., Power devices
and drives that can be straightforwardly controlled (for example Batteries or vehicle-mounted versatile
gadgets) or AC power from a focal force dissemination organization. Brushless DC engines use turning
perpetual magnets on the rotor and fixed electromagnets on the engine lodging. Contrasted and a
brushed engine, it takes out the difficulty of moving force from an external perspective of the engine to
the turning rotor. The brushless engine is strong and sturdy, nearly upkeep free, and profoundly
proficient. Detriments incorporate high introductory expense and a more unpredictable motor speed
regulator.

5. SYSTEM DESIGN METHODOLOGY
5.1 Image capturing and processing capturing the image

An active webcam can take up to 30 photos per second. Any video device (including USB cameras,
capture cards connected to analog cameras, and TV cards) can access this image capture. Figure 2, If
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the motion is detected in the area where the program is moving, an alarm may sound, and you can start
playing the video. Stream or record. There are other functions in the program, can | add text? The image
name and logo and date/time stamp must be placed on each video image, and the frame rate, image size,
and quality can be adjusted. A computer on a computer network is called a webcam.

FEATURE
EXTRACTION

IMAGE TO TEXT NORMALISED TEXT | SPEAKEROR
CONVERTER w( DOCUMENT SMTHESSED SPEECH ”{ HEAD PHONE

CE—

Figure 2. Flow process stimulation system design

The video stream image can be “captured”, can be stored on a computer, can be viewed through systems
such as the Internet, or can be sent to other networks, or even through attachments. When broadcasting a
recording, you can save and watch the video stream or send it to that location. IP cameras are cameras
that require Wi-Fi or Ethernet connection. However, this webcam requires a USB cable, and it can also
be built into computer hardware. The camera’s frame rate is 30 fps or higher, and it has a good resolu-
tion. Another important function is continuous autofocus.

food

Figure 3. Processing the image

Figure 3, Noise generated during the acquisition process or due to poor quality pages must be removed
before further processing. This can be achieved through image processing. Pixel density and quality can
also be adjusted and corrected through image processing. Image preprocessing eliminates unwanted
image noise by applying appropriate thresholds. The number of pixels added to the thing relies upon
the size and state of the construction thing. Defining image processing for image processing includes
the following steps.

Image processing consists of several steps, as follows:

a) Filtering

It is a neighborhood process, in which applying some algorithm to values of pixels in the adjacent then
the pixels of the output image corresponding to input is determined. This technique helps in modifying
or enhancing an image filter. For example, to remove unwanted features or to emphasize certain features
of an image, the only way to achieve those modifications is by this process. Filtering includes
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smoothing, sharpening and edge enhancement of the image and is implemented under image
processing.

b) Edge Identification

One of the essential activities in performing picture preparation is edge identification. This process is
useful to reduce data (pixel) amount to process as well as the structural aspect of the image is maintained
Figure 4. This technique is of two schemes —one based on gradient (Sobel — first order derivatives) and
two based on Laplacian (second-order derivative so sensitive to noise).

Figure 4. Edge Identification

First, the derivative of the image is calculated first followed by pointing peak points. Which consists of
larger values than adjacent points the set of extreme points collectively is an edge. Every image captured
is induced with at least one type of noise, for the increment of efficiency, and in order to reduce the
errors, the noises are to be filtered with a suitable filter. For example, OpenCV offers a wide range of
filters for the reduction of noise. Depending upon the nature of the noise certain filter is chosen to reduce
all the noises. Edge detection with OpenCV example is Gaussian blur function.

c) Background Separation

Background separation or subtraction is a major step in most vision-based applications. Figure 5,
Consider the cases like details regarding the vehicle is extracted from a traffic camera or a static camera
captures the number of visitors entering the counter etc. In all the above cases necessary step is to extract
the person or vehicle alone.

Figure 5. Background Separation

5.2 Automatic text extraction

The reason for optical character acknowledgment (OCR) is to characterize optical examples (normally
found in computerized pictures) to coordinate with alphanumeric or different characters. The OCR in-
teraction incorporates a few phases, including division, highlight extraction, and grouping. Presently it
very well may be utilized to perceive text in these fragmented cases. Notwithstanding, in the event that
you take a gander at the properties of the competitor character region in the divided edge or picture, you
can track down that in most OCR programming bundles there are incredible challenges in text acknowl-
edgment. Figure 6, The difference between document images and natural images is that they mainly
contain text with some graphics and pictures. Because of the low goal of pictures caught by handheld
gadgets, it is hard to extricate the total design structure (legitimate or physical) from the report, and,
more awful, a standard OCR framework is utilized. Therefore, a surface display of document images
recorded at low resolution has been proposed. With the original electronic document in the repository,
it is easy to obtain the same signature. Convert the original electronic document in PDF or PowerPoint
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format into a higher resolution image (TIFF, JPEG, etc.), and calculate the signature in it. Finally, the
signature of the captured document is compared with the signatures of all electronic original documents
to discover a comparison.

Input image

¥

Pre-processing

¥

Segmentation

¥

Future extraction

. 4

Classification

$

Post processing

( N ( \ I \ 14 ) IS ( N
~_/ ~__J ~___J ./ \ J ~__/

Figure 6. Framework of OCR
5.3 Engineering of text extraction measure

The content extraction and acknowledgment measure incorporate five stages, in particular content ac-
knowledgment, text limitation, text following, division or linearization, and character acknowledgment
in Figure 7.

Text Detection: Determine whether to incorporate content. It likewise characterizes the content territory
in the picture.

Text restriction: Text limitation joins text districts to figure text protests and characterize hard limits
around the content articles.

Text Tracking: This progression just applies to video information. The content inserted in the video will
be shown in excess of thirty sequential edges to improve clarity. In the content following stage, these
brief appearances of a similar book item will be utilized in numerous sequential edges. It tends to be
utilized to address the aftereffects of the content acknowledgment and confinement stages.

Text Binarization: In this progression, the foundation text object is partitioned into restricted content
articles. The consequence of text linearization is a paired picture wherein text pixels and foundation
pixels show up on two distinctive twofold levels.

Character acknowledgment: the last module in the content extraction measure. That is character ac-
knowledgment. This module changes over paired content articles into ASCII text. Text acknowledg-
ment, restriction, and following module It is firmly identified with the extraction cycle and is the most
troublesome and complex piece of the extraction interaction.



RAEEUCCI-2022 IOP Publishing

Journal of Physics: Conference Series 2335(2022) 012022  doi:10.1088/1742-6596/2335/1/012022
Image/ Text Detection
Video J
$ ([ v
25\
Text Localization Text Tracking
-
Text Extractio f '
process P
Text Binarization

e

v

Charachter
Recognization
4

Figure 7. Extraction Measure interaction
5.4 Text Extraction

It has many uses for extracting text from images. The understanding of its content has also been im-
proved. Some text extraction applications:

5.5 Video and Image Restoration

In recent years, content-based video and image restoration have become the focal point of numerous
analysts. Figure 8, The content that shows up in the picture mirrors the idea of the real substance of the
picture and shows individuals' impression of the substance. Tools for indexing and searching multime-
dia content. The tool can produce better results than the following other repair methods based on shape,
texture, or color. The text embedded in videos and images makes people understand the content, so it
is more appropriate for ordering and extricating mixed media information.

5.6 Mixed Media Synopsis

With the critical expansion in the measure of media information, a lot of data can be acquired. A lot of
data raises the issue of data over-burden. The content outline can give an answer to this issue
Original Image

Adaptive Binary | Ct:\mp;:‘n?nt
Binarization Tmage nalysis
Phase

Contour v Detection

h

Editable Document

\ Two Steps
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Organization | Words detection,
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Figure 8. Mixed MediaTesseract
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. The content on the video can give valuable data about your substance. In the video, they have signifi-
cant information and can consequently remark on content and make rundowns.

Tesseract is an open stockpile printed content standing Engine. It is all around coordinated with many
programming dialects and structures. It breaks down the entire present arrangement to find printed
content in a huge record, in some other cases, it very well may be used related to text-based substance
identifier for spotting text-based substance from the photograph. The process of organizing text lines
into blocks, then the lines and the entire region will be analyzed for the fixed pitch. In this way, word
find will be done. Text lines will be done into segmental words by the way of character spacing. It is a
two-pass process recognition. Recognizing each word is made in an attempt in the first pass. It will be
passed to an adaptive classifier as training data when the word is satisfactory. It recognizes text lower
down the page which gets more accurately is the adaptive classifier.

5.7 Text Recognition and Sound Yield

The technique for extricating text from website page pictures can improve the ordering and search of
pages. Fundamental list terms are inserted in the title or standard. Most sites use pictures to address
their page titles, not content. To precisely file and recover site pages, it is imperative to comprehend the
content in the picture. This will prompt a superior and more effective ordering search exactly. Separat-
ing text from web pictures can likewise assist the channel with excursion irreverence. It is additionally
helpful for changing over pages into voice. The application above isn't the solitary illustration of a book
extraction technique. There are numerous different uses, for example, discourse coding. Utilized for
blinds, clever transportation framework, picture stamping, robot view, stage investigation, and so on.

6. Conclusion and Results

The suggested method would make grocery shopping easier for persons who are blind or visually
challenged. Figure 9, Specific devices for identifying products, locating sections, and avoiding
obstacles are regularly created. Blind persons may benefit from the use of RFID and Raspberry Pi
technology.
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Figure 10. Conversion of text
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They utilized motion-based recognition to unwind the solution and identify the target item. Figure
10, Optical Character Recognition (OCR) and the distribution of pixel edges and the direction of
strokes are used to extract text, which is then transformed into an audio file that can be heard via
headphones. Additional features and human interface concerns associated with text perusing by
visually challenged clients will be addressed in future work. By using more up-to-date
programming, this strategy is given a fresh look and feel. Individuals who are well-versed in visual
impedance may now desire and prepare for this new breakthrough in the same way that the rest of
us do, allowing them to use it effectively.
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