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Abstract. Now a days people are busy with their daily activities so that they can
be forgotten about the regular usable items like bike or car keys, eye glass, books
and bag are required for our needs but usually they are misplaced the objects and
forgotten either in a home or office. For example shelves, sofa gaps and table
desks etc., and also visually impaired people are having trouble for finding these
objects. This trend has led to an increasing demand for devices and services.
Perception of remote objects unravels the above mentioned problem That assists
visually impaired persons in living comfortably and independently, as well as
normal people in recognizing objects. In this paper, the proposed electronic gadget
is based on voice recognition method. It consists of transmitter and receiver chip,
voice recording and playback chip and VR module and RF Tags. Utilization of
this gadget is very easy because this is operated through voice commands instead
of pressing buttons.

Keywords: VR module - Transmitter and Receiver chip - Recording playback
chip - Arduino - Easy VR Commander

1 Introduction

Interaction between visually impaired people with the surrounding objects at different
places is very difficult. It is required to identifying the objects simple and intuitive. In this
paper, we proposed a sophisticated method to meet the goal. Identification of objects is
done by using radio frequency technology and it is extensively used in the many industries
due to its less economic [1]. This RFID device assist the visually impaired people as
well as old people to recognize the misplaced objects in their home or office [2, 3] and
Using this RFID Technology we can recognize object’s locations in a reliable, flexible,
inexpensive and scalable manner [4]. It is difficult to recognize different types of objects
at different locations at the same time due to collision. Nowadays many Technologies
are available to identifying the objects i.e., Bar code, RFID etc., but they have their
own limitations [5]. For the past two decades RFID Technology has been popular to
identifying the remote objects [6]. RFID Technology have three categories 1. Passive
RFID (Radio Frequency Identification) 2. Active RFID (Radio Frequency Identification)
3. Semi active RFID (Radio Frequency Identification). Due to long range applications we
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select an active RFID Technology in our proposal. The theme of this paper is to Perception
of Retractus Objects through Voice based Active RFID Technology. In this proposal we
divide entire system into two categories i.e., RFID Reader with voice module and RFID
tags and user interface. Each and every object contains unique coded Tag. RFID reader
will take care about the tracking of Tags information. These tags are scan by RFID
Reader at a rate of hundreds per second [7]. Here the RFID Reader range is typically
100 m. This Technology is most suitable for Indoor navigation [8].

2 Literature Survey

Now a day’s RFID technology is used for various application in three different ways,
Those are Passive RFID, Active RFID and Semi Active RFID. Among all these Active
RFID is used for long distance communication [9].

In 2009, RFID for Identification of stolen/lost [10] items proposed that the pri-
vate data regarding the manufacturing details stored in RFID tag can be test a security
framework designed to authenticate RFID readers before allowing them to access.

In 2014, The misplaced objects are identified using active RFID. It reduces the user
time to detect the misplaced object [11], Such as medicine box, mobile, key chain etc.
with in the room vicinity. Even though RFID technology is a old, but nowadays it is
used in many applications. In this Faraday’s laws of electromagnetic principles are used
ti detect the misplaced objects Maxwell’s equations describing the electromagnetism.
These principles are foundation for modern RF communication.

In 2021, RFID based attendance system is proposed which is useful for colleges,
schools and corporate offices etc. The manual attendance system is difficult to manage
and time consuming. This RFID based attendance system overcome these drawbacks in
efficient manner [12].

Using an object finder, one can identify lost household and personal items in a home
[13]. A locator, like those offered by specialist retailers, has an interrogator with a few
buttons of different colours and a tag of the same colour as each button. By adding a tag
to an item that needs to be tracked, the user can find the item by pressing the button on
the interrogator that corresponds to the tag. The item’s tag makes the appropriate noises
and flashes, enabling the user to locate the object.
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Fig. 1. Existing object locators

Here Fig. 1 shows existing RFID-based object locator [14]. These object locators
are extensible, reusable and low support. They are simple for users to set up and use.
This examination shows that quest investment utilization for all plans and look through
plans depend the abilities of RFID readers and RF transceivers used by agents.

3 Propose Methodology

This paper gives a voice based object finder framework for visually challenged persons
in home applications RFID Reader have Arduino Microcontroller, RF Transmitter along
with Voice recognition (VR) module as shown in Fig. 2. RFID Tag comprises of PIC
Microcontroller, Buzzer and RF Receiver as shown in Fig. 3. Whenever Voice Command
is given by the user VR module in the RFID Reader recognizes and send corresponding
digital code to the Microcontroller. The digital code coming from the VR Module is
pre-recorded in the memory of the VR module. By using Time Division Multiplexing
Process, Micro controller will send unique ID Code to all the Tags at a particular time
interval. By this process all the Tag ID codes are sending in different time intervals. This
Technique will avoid the collision of the data coming from the RFID Reader. At the
same time Microcontroller activates the Voice Module which announces voice for the
sake of cross checking of the correct voice Command. All the RFID Tags receives the
Unique ID Code transmitted by the RFID Reader at a particular time interval. But only
matched Tag gives response and sounds the buzzer until the user picks up and RESET.
The voice-based navigation system block diagram for individuals who are blind is
shown in Fig. 2. RFID reader is connected to Arduino UNO. The Tag receives voice com-
mands from blind people. At each location, passive RFID tags are positioned. Through
the use of Arduino, the voice command [15] reaches its goal. The RFID reader reads
the data from the RFID Tag when the RFID label enters its field of vision. The device
is turned on after the antenna receives power from the RF reader. The information con-
tained in the chip is then recovered and sent back to the reader at that point. Assuming
the RFID tag and reader are in sync, this shows that the goal has been reached in the.
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In existing methods they are used buttons to recognize the remote object but in our
proposed methodology we used voice commands to recognize the objects and Micro
controller decodes the voice commands and activates the voice chip that announces the
voice command for verifying the user command as shown in Fig. 4.

At the same time micro controller sending the corresponding unique code to all the
tags in a time division multiplexing process. These RFID Tags are connected to the
different objects for identification purpose. Each RFID Tag consisting of RF Receiver,
Micro controller. It has a distinct reader ID that distinguishes it from the rest. Here there
are 5 RFID Tags for identifying Five different objects. It receives Transmitted ID from
the RFID Reader and compares with its own unique ID, If both ID’s are matched then it
will sound the buzzer until RESET by the user. The Tags are kept around 50 m diameter
from the reader. This RFID Tags are working with a battery-powered power source As
a result, the range of these sensors is greater than that of passive sensors. It is possible
to increase the number of sensors so that we can identify more objects.

The voice module consisting of PIC16F877A and APR9600 chips. The interfacing
between PIC 16F877A and APR9600 is through parallel interface. In our proposed
method we have programmed the PIC 16F877A to access the voice chip (APR9600)
through the corresponding addresses.
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We have entered these commands through PC hyper terminal through RS232 inter-
face with a Baud rate of 9600 voice signals are pre recorded in the APR9600 through
Mic in the Recording mode.
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voice module

Transmission of
corresponding Tag
code

!

< Announcement of
user Voice Command

Fig. 4. RFID Reader Flow chart

Voice module interfaced with other microcontrollers through RS232 Interface. Voice
module is an integration of PIC16F877A Microcontroller and APR9600 Voice recording
and play back chips. Here PIC16F877A Microcontroller is programmed for a dedicated
accessing of APR9600 as shown in Fig. 5.

Main theme of This Microcontroller is to form bridge between APR9600 with outside
Microcontroller. In this we have used 434 MHz RF Transmitter and Receiver modules
for the wireless communication between the Reader and Tags. We have used parallel
interfacing between the APR9600 and PIC16F877A. We can prerecord the voice signals
in a particular location in APR9600 by grounding the corresponding address line through
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PIC Microcontroller during recording time. Playback can be performed by grounding the

particular address line at once. APR9600 contains 8 address lines are used for recording
and play back purpose.

l
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Fig. 5. RFID TAG flow chart

The positioning accuracy of the active RFID Tags is in the range of 10 m. The
maximum signal range and accuracy can be increased by using trilateration. ITU (Inter-
national Telecommunication Union) model is useful for indoor environments. Path loss
within a room or a confined space within a building might be bounded by any type
of wall. The measured RSSI (Received signal strength indication) and the range from
the transmitter have a logarithmic relationship. The can be expressed mathematically as
shown in Eq. (1)

xr = 20log ofc + 10.m.log (D — 28 (1)

where x7 is the total signal strength in [dBm]
[ is the carrier frequency in [MHz].
m is the signal strength exponent.
D is the range between the RFID tag and the RFID reader in [m].
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A new, simplified equation that uses three fixed parameters from Eq. (2) can be used
to determine the ideal parameters for an RFID system.

xr = bo + by.log oD (@)

where by and b; are coefficients found during calibration using measurements on a
known baseline.
Then the parameter Eq. (3)

by = 20logofc — 28 (3)

Equation (4) may then be used to calculate the distance d between the RFID tag and
the RFID reader: with the coefficients

XT—bg

D=10 " “)

3.1 Testing Method

This proposed work is tested using the Arduino communication interface. When a voice
command is provided in this case, the com port will display the information. The asso-
ciated object will emit a buzzer sound and have its LED light up in response to a voice
command.

4 Implementation and Results

Fig. 6. Interfacing voice recognizer with Arduino UNO

In the above Fig. 6 We have Interfaced Easy VR shield with ARDUINO UNO for
the voice commands recognition.



Voice Based Objects Detection for Visually Challenged 177

©® COMB (Arduino/Genuino Uno) =G
[ [oend J

Bridge not started!
EasyVR detected, version 8
Sound table: n/a
Custom Grammars: n/a
Trigger: 1 trigger(s)
0 = ARDUINO, Trained 2 times, OK
Group 1 has S command(s)
0 = BOTTLE, Trained 2 times, OK
1 = LUNCH_BOX, Trained 2 times, OK
2 = UNIFORM, Trained 2 times, OK
3 = STICK, Trained 2 times, OK
4 = BOOKS, Trained 2 times, OK
Say a command in Group O
Command: 0 = ARDUINO
Say & command in Group 1
Coumand: 0 = BOTTLE
Say & coumand in Group O
Command: 0 = ARDUINO
Say a command in Group 1
Command: 1 = LUNCH_BOX
Say a command in Group O
Coumand: 0 = ARDUINO
Say & command in Group 1
Coumand: 2 = UNIFORM
Say & coumand in Group O
Command: 0 = ARDUINO
Say a command in Group 1
Command: 3 = STICK
Say & command in Group O
Coumand: 0 = ARDUINO
Say e commend in Group 1
Coumand: 4 = BOOKS
Say a command in Group O
Command: 0 = ARDUINO
Say a command in Group 1

E

Newline v | [s600baud v

#" EasyVR Commander -... | ©o TestEasyVR | Arduino...  ©® COMS (Arduino/G

Fig. 7. Easy VR module simulation results

The Fig. 7 shows the simulation results of Easy VR modules in training mode and
recognition mode. In the Group 0 of Easy VR module we have stored customized voice
commands. The commands location information is as follows.

0 - location “Bottle”, 1 - location “Lunch Box”, 2 - location ‘“Uniform”, 3 - location
“Stick”, 4 - location “Books”

In the bottom portion of the above Fig. 8 shows recognition of the voice commands.
Whenever voice command matches with the data base information it sends in the ASCII
text format. As shown in Fig. 6, five different objects are identified by the visually
challenged people by using our prototype model with in the 50 m range. Here we have
attached 5 different RFID Tags with unique ID. This unique ID code is written in one
array in ASCII format of that Tag Microcontroller. This written ID code is compared
with Live receiving ID code from the Reader, when both are matched the buzzer will
ringing sound. In Easy VR Module we recorded predefined voice commands using Easy
VR commander software through PC.



178 K. V. S. H. Gayatri Sarman and S. Gubbala

Fig. 8. RFID Tags attached to the different objects (Bottle, Lunch Box, Uniform, Stick, Book)

5 Conclusion and Future Scope

Our Proposed methodology shows reliable, accurate, streamlined and scalable RFID-
based approach for visually challenged people to identify their objects with in the room.
In present existing system they have button type technique. To improve convenience
of the user especially for visually challenged people we incorporate voice recognition
methodology. So that user can easily operate device. Active RFID Tags track the objects
over long distance comparing with the Passive RFID Tags. Time division Multiplexing
approach leads to add more number of RFID tags to our system. We can extend this work
for identifying objects in 3D regions, multiple stationary, outdoor environments mobile
object localization.few limitations of RFID is the regular maintenance of Batteries, signal
will lose due to any metal obstacles. Future research of this work can be additional
improvements in overall speed, particularly for moving objects.
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This paper points on enhancing a visually impaired acknowledgment framework
through utilizing RFID and covers a concise understanding of important work about the
RFID framework. The audit of RFID framework presents the specialized elements of
this utility and presents the idea of exploration being created invoice based for blind
individuals. The data, for example, the expenses of the parts of the proposed RFID-
based framework is given. RFID innovation is maturing and extending as the world
dynamically moves towards a contact-less climate. All things considered, the client can
move a sweep even from feet away from the reader. Further, in addition to being cost
effective due to it’s easy and less massive production cost, RFID alleviates the scope
of malpractices and errors. One more highlight note here is that this framework can
additionally be reinforced by presenting parts like a finger impression scanner assuming
the need emerges. Likewise the extent of this RFID based framework can be reached out
to a scope of tasks like library the board, stopping security the executives, and so forth.
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