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ABSTRACT

In recent years, several approaches have been made to create systems that allow seamless tracking and
navigation both in indoor and outdoor environments. This paper proposes a prototype which uses RFID
technology to provide location-based services and navigation to the blind, or visually impaired. An
overview of previous work made in the context of systems developed to assist the mobility of blind users.
The reader reads the tag’s ID by RFID communication. It then sends this information through a
Bluetooth channel to the PDA device. The ID string and data is processed and then an output is sent
through another Bluetooth channel to the headsets which finally produce the audio output that is used by
the visually impaired person.
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INTRODUCTION

The goal of Blind-Aid project is to develop navigational assistance technology for the blind or
visually impaired. Specifically, we seek to develop a portable Electronic Travel Aid (ETA) for
visually impaired users, along with the accompanying radio frequency identification (RFID)
localization infrastructure used to equip buildings [1]. The problem of navigation assistance has
been addressed in academia, primarily from the angle of human-computer interactions, and in the
industry, by proposing some commercially viable systems that utilize recent advances in mobile
device and Bluetooth technology.

REALTED WORK

In this paper, we proposed an RFID based navigation system for in-building navigation for blind
people. Our proposed system helps blind people to find a shortest path from his current location
to a destination. It also helps to them when they get lost by automatically detecting the lost and
recalculate a new route to the same destination. Our proposed system embeds RFID tags into a
footpath that can be read by an RFID reader with a cane antenna. Our proposed work can also be
used as a tourist guide system for a museum or a navigation system for a rescue in hazardous
environments where it is difficult to find an emergency exit.
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LITERATURE SURVEY

Nowadays, navigation systems are widely used to find the correct path, or the quickest, between
two places. These systems use the Global Positioning System (GPS) and only work well in
outdoor environment since GPS signals cannot easily penetrate and/or are greatly degraded
inside of buildings. Several technologies have been proposed to make navigation inside of
buildings possible. One such technology is Radio-Frequency Identification (RFID). In the case of
outside environments, some hybrid systems have been proposed that use GPS as main
information source and RFID for corrections and location error minimization. In this article we
propose a navigation system that uses RFID as the main technology to guide people with visual
impairment in unfamiliar environments, both indoor and outdoor, complementing the traditional
white cane and providing information about the user's geographical context. For visually
impaired people, outdoor pedestrian mobility is very difficult and often dangerous. The visually
impaired commonly rely on a cane and/or a guide dog to assist them in efficiently reaching a
desired destination without harm. However, this approach is successful only if the majority of the
path to the destination is already known to the affected person (or to the guide dog). In a world in
which perception extends to the tip of the blind’s cane, orientation is very difficult, especially in
environments which were not designed for blind people. To better understand the problem we
should point out that orientation is essentially based on the recognition.

METHODOLOGY

The proposed blind navigation system is composed of three subsystems, the track infrastructure,
the navigation device, and the navigation voice. The track infrastructure is composed of RFID
tags. Each tag can be embedded into a stone block and put it on a footpath. The RFID stone
block is also used by blind people for navigation. The type of RFID tags is selected upon the
usage. The tags can be installed along the footpath or at least at the junction of the footpath. The
tag stores the tag ID, and the tag location. To reduce the massive amount of location information
for users, the location can be hierarchically divided; for example, each tag location is identified
by a location area, a path. In this paper, the distance is approx 7-10 centimeters. The frequency
range of RFID (radio frequency identification) is of low frequency range (30 KHz to 500 KHz).
Keil software is used in this project, which is burn in the ARM7 — LPC2148 microcontroller
which is highly efficient device with RFID TAGS is used.

) RFID reader is mounted on dry printed circuit board.

1 Some mechanical applications like stick, plate (in which PCB is mounted), wheel etc.
113.5 mm jack ear phone is used to hear the output response.

1112 v supplies are provided to the circuitry to operate.
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Figl. The guidance system for a blind person

Secondly, the navigation device is an embedded system that is equipped with a microprocessor
unit (MCU), an RFID reader, a communication module, a user interface module, a memory
module. The MCU is ARM7TDMI-S based high-performance 32-bit RISC Microcontroller with

Thumb extensions 512KB on-chip Flash ROM with In-System Programming (ISP) and In-
Application Programming (IAP), 32KB RAM, Two UARTS, one with full modem interface. The
communication module communicates with the navigation data to send a request and to receive a
planned route from the server for navigation. We use the Bluetooth module to convey
information via wireless networks.

RESULTS WITH DISCUSSION

We have built a system prototype including a simulated with 10 tags to form a grid paths. Each
tag contains Tag ID and its location. The actual size of the prototype is about 12 x 18 x 6 cm in
dimension and about 0.5 kg by weight, not including the tag reader. The tag reader is about 22 x
12 x 5 cm in dimension and about 0.4 kg by weight. The device is portable equipped with a
headphone for blind navigation where only voice is used to guide the users to navigate. The
device is operated by a rechargeable 12V battery that can last about 6 hours. The device is
attached for blind people.

We have tested our system by a simulation of the navigation. The system prototype has shown
the promising result although its size is still large. We also found some communication delay in
the device to connect for the first time. There is also some delay in the voice playback where the
voice file is read from MMC module. In our future work, we will reduce the cycle delay by using
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a pre-start cycle. Additionally, we will improve the voice playback module by storing some
frequently-used words in the ROM and pre-load some words in the RAM module for faster
speech transfer or using a speech synthesizer to generate voice.

DETAILS OF HARDWARE AND SOFTWARE

RFID Reader:

In a typical RFID system tags are attached to objects. Each tag has a certain amount of internal
memory (EEPROM) in which it stores information about the object, such as its unique ID (serial)
number, or in some cases more details including manufacture date and product composition.
When these tags pass through a field generated by a reader, they transmit this information back
to the reader, thereby identifying the object. Any corresponding tag in the vicinity of the reader
will detect the signal and use the energy from it to wake up and supply operating power to its
internal circuits. The tags must use the power they receive to operate their integrated circuits and
return a signal with their ID to the reader. Once the Tag has decoded the signal as valid, it replies
to the reader, and indicates its presence by modulating (affecting) the reader field.

mao (0 i

Tag/ Reader/ Computer
Transponder Antenna and Software/
(Interrogator) infrastructure

Bluetooth technology:

The Bluetooth technology supports asynchronous data channel, or 3 simultaneous synchronous
voice channels, or a channel which supports asynchronous data and synchronous voice.
Bluetooth was selected as our way of communicating PDA/Mobile with a central system. The
reason Bluetooth was selected over Bluetooth for various reasons. First of all, Bluetooth security
is less complex and more stable than that of Wi-Fi. Bluetooth manages a security measure of
only permitting certain selected devices to interact with them; Wi-Fi in the other hand establishes
a WEP key that has been known to be cracked. Another reason that Bluetooth was selected over
Wi-Fi is that Bluetooth has a shorter range of signal emission than Wi-Fi. This is a pro because
the shorter the range the less the amount intruders that will try to infiltrate your home system

Bluetooth Features:

v’ Standard 3V3 operation
v" Bluetooth standard Ver. 2.0 + EDR compliant
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v Low current consumption
Hold, Sniff, Park, Deep sleep modes
Support for up to seven slaves
Supports UART,USB,PCM,I2C interface to host system interface
SPP(Serial Port Protocol) firmware

PROGRAMING DONE ON KEIL SOFTWARE
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