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Design of Self-Service Speech Explaining
System Based on Near Field Communication

Miss.Tejashri V.Patil, Mr. R.T.Patil

Abstract— With the huge development of tourism, intelligent electronic tourism guides are welcomed widely. This paper presents a self-
service tourism guide system based on NFC (Near Field Communication) and ARM. This proposed system consists of NFC tags and
handheld terminals. NFC device includes ARM Cortex-4 module, NFC reader module and USB device. It implements FAT32 file system to
read audio files from USB device. Audio files get played on Headphones. This system is suitable for the museums, exhibitions, Airports,
railway stations and other intensive places. When person touches tag to the NFC reader, reader passes information to system as per the
data read from tag. System verifies its stored database and play respective audio file.

Index Terms— ARM, Near Field Communication (NFC), NFC device, NFC reader, NFC tag, USB device.

1 INTRODUCTION

he proposed system deals with the problem of different

languages of tourists, with the huge development of tour-

ism. Self-service speech explaining system in museum
designed for people who cannot understand foreign language.
In this system language is selected by tourist. User carries
NFC device with personal information like language speaks,
itinerary details. When tourist touches tag to NFC reader it
sends data read from tag to the system. This system is built
using STM32F4DISCOVERY high-performance discovery
board and NFC reader communicating with each other using
serial communication. Then system reads audio file in selected
language from USB device having stored database in different
languages. As per the tag information respective audio files
get played on headphones. NFC is a technology used for con-
tactless short-range communication. Active RFID transpond-
ers [reader/writer devices (RWDs)] for NFC applications are
basically built up with common 13.56-MHz RFID readers with
supported data rate 106,212-424 Kbit/s. NFC-enabled com-
municates via magnetic field induction, where two loop an-
tennas are located within each other’s near field, effectively
forming an air-core transformer. A signal supplier coupled to
the antenna circuit to supply a drive signal to cause the anten-
na circuit to generate an RF signal.

2 NEAR FIELD COMMUNICATION (NFC)

Near-field communication (NFC) devices, which are derived
from radio frequency identification systems (RFID). Near Field
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Communication (NFC) is a standards-based, short-range wire-
less connectivity technology that enables simple and safe two-
way interactions between electronic devices. The two technol-
ogies, NFC and RFID, have much in common, but one of the
main differences between them is demonstrated by the anten-

na design. Moreover, that the arrangement for the data ex-
change is no longer a card reader or a typical RFID but a
Smartphone, is another outstanding element. It allows con-
sumers to perform contactless transactions, access digital con-
tent, and connect electronic devices with a single touch. To
make their use even more convenient, they shall always stay
activated and scan the environment for passive communica-
tion partners. The NFC standard supports varying data rates,
again to ensure interoperability between pre-existing infra-
structures. The current data rates are 106 kbps, 212 kbps, and
424 kbps. When they come in contact with passive communi-
cation partners, NFC operates in three different modes. Each
of these modes requires that NFC devices use a common data
format for communications provides data exchange across
distances up to 10 centimeters.

1. Reader/Writer (R/W) Mode

2. Peer-to-Peer (P2P) Mode

3. NFC Card Emulation (NCE) Mode

Because the transmission range is so short, NFC-enabled
transactions are inherently secure.

3 How SYSTEMS WORKS

System contains NFC device & NFC tag.NFC device includes
NFC reader, STM32F407VGT6 microcontroller and USB de-
vice. System works in read mode.
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TAG READER ! PHONE
A
SD
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Fig. 1. Block diagram of NFC system
When a tag enters in the range of NFC reader’s antenna,
NFC reader supplies power to tag to build communication
between tag and NFC reader. As NFC reader works in read
mode it continuously burst the RF field. In reader mode, the
initiator reads data from an NFC tag which already consists of

IJSER © 2015
http://www.ijser.org


http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 6, Issue 7, July-2015

ISSN 2229-5518

the requested data. In addition to the requirement that the
NFC tag already consists of the requested data, it also consists
of the program which performs returning the requested data
to the initiator. When tag enters in RF field it reads infor-
mation stored in NFC tag. This information is the identifica-
tion number of NFC tag. NFC reader sends this information
to ARM. NFC reader communicates with ARM using serial
communication protocol. ARM reads the respective audio file
(wave) from an external USB device

3.1 STM32F4 Discovery Board

This board is built with STM32F407VGT6 microcontroller
featuring 32-bit ARM Cortex-M4F core with onboard ST-
LINK/V2. Two push buttons (user and reset) are used for
switching the two operation audio play & tag hunting. It pro-
vides playback application to play encoded files. File stored in
the USB key using PCM technique and having .wave file ex-
tension. The main of the playback application uses two buffers
to decode the stored message. Once one buffer has played, the
application reuses it to decode another frame. Playback appli-
cation consists in decoding and playing an encoded message
that has been stored into the USB device. When a USB key is
used for mass storage, if the USB key is disconnected, the
playback is stopped. When it is connected again, the playback
is started. This application reads all wave files from the USB
Key and displays only the .wave files that have the audio for-
mat PCM which is an uncompressed wave data format in
which each value represents the amplitude of the signal at the
time of sampling. The wave from the USB Key is parsed to
detect the sample rate in order to configure the 12S according-

ly.
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ing of NFC tags. Active mode includes two steps:

1. Ready: In this the RF is OFF and the CR95HF waits for a com-
mand from the external host via the selected serial interface
(UARTorSPI).

2. Reader: The CR95HF can communicate with a tag using the
selected protocol or with an external host using the selected serial
interface (UART or SPI).

Interrupt Management
< > Host
CR95HF UART Controller
(MCU)
P SPI >

Fig. 3. Communication between NFC reader & ARM

In order to send commands and receive replies, the applica-
tion software has to perform 3 steps.

1. Send the command to the CR95HF.

2. Poll CR95HF until it is ready to transmit the response.

3. Read the response.

The application software should never read data from the
CRI95HF without being sure that the CR95HF is ready to send
the response.

3.3 Tag Detection & Identification reader

NFC tags are designed just like an RFID tag to be used at 13.56
MHz and therefore the tag design is similar. At this frequency
range, RFID tags mostly use the theory of Strongly Coupled
Magnetic Resonance. This is basically where two nearby loop
antennae provide strong electromagnetic mutual induction
resonance. This effect is also known as inductive coupling.
During operation, other communication frequencies are disa-
bled which allows very fast communication between coupled
resonances. This phenomenon is valid only for loop antennae
that are placed very near to each other.

4 RESULTS

NFC is a branch of High-Frequency (HF) RFID, and operates
at the 1356 MHz frequency. NFC is compatible to
blueooth.followinf table shows comparision of NFC with other
technologies.

Fig. 2. Hardware connection for audio playback application NFC RFEID Bluetooth
The tag hunting function is used to communicate with | Network | Point-to-Point | Point-to-Point Poir}t—tc?—
NFC reader. type Multipoint
Range <10cm <lm 10m
3.2 CR95HF-NFC reader Speed | 106,112,424kbp 721kbps
Th(? CR95HF is an integrated transceiver IC' for contactless .app!i— Setup <01s <01s 6s
cations. The CR95HF manages frame coding and decoding in . . . . .
reader mode for near field communication (NFC). The CR95HF Mode Active-Active | Active-Active Active-
embeds an Analog Front End to provide the 13.56 MHz Air Inter- Active-Passive | Active-Passive active
face. The CROSHF also supports the detection, reading and writ-
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Pay, get ac- Control &
Use case | cess,shareinitia | [tem tracking | exchange
te service, easy data
set up
Cost Low Low Modrate

5 CONCLUSION

This is a good example of how NFC can help visitors to get
more from their visit. Connectivity distance is less than 10 cen-
timeters and it brings inherent security. NFC technology has
the potential to change how system interacts with visitors.
NFC has three operating modes; Reader/Writer, Card Emula-
tion and Peer-to-Peer. All of the modes have different usage
areas and provides different benefits. Integration of NFC tech-
nology with mobile phones which consists of mobility, rela-
tively high processing power, Internet access ability etc. has a
great potential to bring new opportunities to our lives. Fur-
thermore, due to the short distance communication occurs so
quickly. It is a more secure technology than RFID and Blue-
tooth due to its frequency and short distance specifications.
NEFC is an evolved from of RFID but its applications are run
similar to Bluetooth. The many benefits and potential uses of
NFC technology will continue to drive the technology and
push innovation in the application fields.
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