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Abstract—Tourism plays a critical role in the economy of a
country hence it becomes extremely important that the correct
information is delivered to the tourists. There is an existing
location aware audio travel system which uses GPS to tell the
location of the listener. But GPS is proved to be extremely
inaccurate which can cause trouble to the tourist. The proposed
system is divided into two parts: The moving robot and a RFID
communication. The moving robot scans the QR code through
the RaspberryPi Picamera and follows it. If a human carries
the QR Code, the robot will follow the human to any
location.The second part uses Radio Frequency ldentification
(RFID) integrated which relies on Radio Waves. Each location
or artifact is embedded with a NRF24L01 module, which is a
radio frequency transceiver, that acts as a transmitter, and the
robot acts as a receiver. Each module sends a unique radio
signal. Based on the signals received by the receiver unit
relevant information such a text, image, audio can be delivered
to the user. In addition to an audio tour guide we also believe it
is necessary to maintain a log of every individual who enters a
designated area that is part of the tour. To maintain these logs,
we propose using NFC sensors linked to a specified server that
can be accessed whenever required.

Keywords— RFID ; NFC; QR Codes; Image Processing

I INTRODUCTION

A. RFID ( RADIO FREQUENCY IDENTIFICATION)

RFID stands for Radio-Frequency Identification. These
RFID are used in form tags that use the electromagnetic
fields to automatically identify and track the tag which is
attached to the object. Information is stored in electronic
form inside these tags.

There are two types of tags namely: Passive tags and Active
tags. Passive tags collect energy from nearby RFID readers,
whereas Active tags have local power source (such as
battery). Unlike Barcode that need to be present in the sight
of the reader, RDIF tags can be identified just by being
present in the general vicinity. Due to these advantages’
RFID is used for automatic identification and data capturing.
These RFID can be used for tracking purposes, this can be
done by fixing the RFID tag on the object that needs to be
tracked.

B. QR Code

Today, QR Codes can be seen on flyers, banners, magazines,
etc. You can without much of a stretch recognize these two-
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dimensional standardized tags around you. QR Codes let
you associate with the world utilizing your cell phone. In
particular, a QR Code broadens the information at removal
on any physical object and make an advanced degree to
advertising activities. This innovation empowers and
accelerates the utilization of versatile web administrations:
it is an extremely inventive advanced device.

Also, not at all like standardized identifications,
which must be perused by an extraordinary scanner,
numerous cell phones can check QR codes, making them a
fantastic method to give a lot of data in a little space.

C. NFC (NEAR FIELD COMMUNICATION)

Another device used in this proposed system is NFC used to
monitor the entry and exit of anyone visiting a particular
place. NFC stands for Near-Field Communication. Using
NFC, this system keeps a record of visitors visiting any
place. This can be used for monitoring as well as
maintaining a record of what the public is showing interest
in. Similar to other “proximity card” technologies, NFC
utilizes electromagnetic induction between two loop
antennas which are attached to NFC enabled devices.

NFC tags are passive devices that can be used to
read information that is stored in the tags, and in some cases
can be used to also write information in the tag. Typically,
in normal use the data can only be read but in some cases the
data can also be rewritten. Applications of NFC includes
securing personal data stored (e.g. program data ,debit and
credit card, personal identification numbers (PINS),
contacts). NFC tags can also be custom-encoded by their
manufacturers or by using the industry specifications.

Il. LITERATURE SURVEY

The current versions of the audio tour guide use GPS. GPS
stands for Global positioning System. While it is without
doubt that GPS can be very useful, it is sadly restrictive
depending on its location. It is difficult to use a GPS
dependent system in an indoor setting such as a museum or
in a geographical location where the internet is unavailable.

Hence, we have proposed a system that uses RFID.
By using a system that is dependent on Radio frequency
instead of internet. We are hence eliminating the issue
caused by an unstable network while using a GPS system.
Using RFID also makes the system more accurate whereas
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GPS can show wrong information in a closed setting such as
a museum or a remote geographical location such where the
internet might not get connected. Thus by developing a
system that depends on radio frequency we are building a
more efficient and accurate system.

It is also our goal to provide information by
initiating group interaction. Hence, we are developing a
moving robot as a guide. To make the system more
convenient we have developed a human following system.
Since most tourist locations are extremely crowded, instead
of following a human , the robot follows a QR Code. The
QR code is a black and white pattern enclosed in a square
box. This QR Code contains information in it. Each QR code
is unique to each other, thus by having the robot follow the
QR Code we are eliminating the possibility of the robot
getting lost, or following a different group.

Finally the system is also designed to maintain log.
Since most tourist locations are crowded it becomes difficult
to monitor who comes to the location. To do this we have
used NFC tags. NFC stands for Near Field Communication.
NFC has found its use in applications such as business
transactions and payments. Each individual has an NFC tag,
when they tap the tag on the reader the information regarding
the user gets registered in an XML sheet. Many recently
released smartphones have NFC tags installed in them, thus
making the use of this system more convenient.

I1. PROPOSED METHODOLOGY

The QR code is recognized
and the Robot follows the QR
code while maintaining a
distance

Raspberry
Display QR Code Picamera scans
the QR code.

RFID tag on the . Speaker plays the

moving Robot  [——# —* audio file NFC tag

RFID tag of the

location/artefact

Figure 1: Block Diagram

The block diagram of the system is as shown above. As it is
clearly mentioned in the above diagram, the system consists
of three major parts:

e The QR Code recognition

e The RFID Communication

e NFC log maintenance

A. THE QR CODE RECOGNITION

Here we have a Raspberry Pi microcontroller with OpenCV
installed in it. OpenCV is a software that uses Python
language for Image processing. The microcontroller is
connected to a camera. We have decided to use a Picamera,
which can be replaced by a digital or High Definition (HD)
camera for better reading.

Read the QR
Code

Recognise
the QR code
from the
data base

No Wait till a recognisable
QR Code is displayed

The robot follows the QR code that is placed on
the human. Hence when the Human moves the
robot moves along with them.

While the robot is moving, the
microprocessor recognises the
frequency corresponding to the RFID.

!

The moving robot plays the

audio that is stored with
respect to the frequency.

( Stop )

Figure 2:Flowchart to explain the QR code recognition system

As depicted in the flowchart, the camera reads the QR code
and decodes it. If the recognized data is found in the
memory, the robot starts following it. If the decoded data is
not part of the memory, the robot waits till it reads a valid
QR code. Since the application of the robot is at a tourist
location, we have integrated the reading of a QR code to
ensure that the robot follows only a particular person/group
of people and does not get lost in the crowd. QR code has
found its use in modern society in applications such as online
transaction, payment, e-commerce, etc. Henceforth we
believed it would be convenient to use the QR code in the
commercial setting.

The QR code is displayed in front of the camera. The
microprocessor executes the program and thus the QR code
is decoded. The microprocessor decides an action based on
two consequences. If the text decoded from the QR code is
found in memory, then the servo motors start in the wheel,
hence making the robot move. Here we have used a chassis
with two wheels at the backend and a uni-wheel to simplify
the electric connectivity of all the components. The
movement of the robot is controlled by only the backend
wheels. The robot follows the QR code at a constant pre-
coded distance. The camera on the robot is rotating at a
constant speed. Thus, when the person makes a turn the
robot follows the person instead of stopping at the place.
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When the person moves from one location to another the
robot follows the human while playing the audio file through
the speaker corresponding to the artifact in the location. We
have used a smartphone with an inbuilt TTS engine to
globalize the system.

B. RFID Communication

The second part of the robot consists of the RFID
communication. A tourist location often consists of many
artifacts. In such a setting each artifact will have a unique
RFID tag attached to it. Each tag will emit a unique
frequency. The microcontroller will recognize the frequency
being radiated, and will play an audio file through the
speaker. The file to be played is stored in the memory
corresponding to the frequency, thus playing the relevant
audio file for the particular artifact.

We have implemented the system using NRF24L01
modules. An NRF24L01 is a single chip radio trans-receiver
for a worldwide 2.4-2.5 GHZ ISM band. It consists of in-
built frequency-synthesizer, power amplifier, crystal
oscillator, demodulator, modulator, etc. It utilizes the 2.4
GHz band and it can work with baud rates from 250 kbps up
to 2 Mbps. Whenever utilized in open space and with lower
baud rate its range can reach up to 100 meters. The power
utilization of this module is simply around 12mA during
transmission, which is even lower than a solitary LED. The
working voltage of the module is from 1.9 to 3.6V, however
interestingly, different pins endure 5V rationale, so we can
undoubtedly interface it to an Arduino without utilizing any
logic level converters.

C. NFC Log Maintenance

A maintenance system is built using NFC technology. When
a NFC tag is tapped on the NFC reader(smartphone), the
information regarding the user is recorded in the database.
This is built to maintain a record of tourists visiting the
location.

The NFC Encoder programming can likewise utilize a XML
record for the NFC label encoding information instead of the
Excel based document. A XML record is valuable when
another framework is producing the NFC label encoding
information. The simplest method to produce the underlying
XML document is to make an example in the Excel record
and afterward send out the XML to a nearby record. The
XML would then be able to be altered by means of a content
manager or potentially utilized as a layout for another
framework to produce. The XML Schema Definitions
(XSD) for the NFC Tags Encoding document can be
downloaded from inside the NFC Encoder programming.
Hence, when a person enters a particular room or
environment and taps his reader(smartphone) on the tag,
thus registering his entry/exit in the log of the concerned
institution.

V. RESULTS AND DISCUSSION

b:Customer 1

Figure 3:The figure shown above is an example of how the QR
Code is recognised by the moving robot using image processing

Table 1: The table shown below lists some of the test trials and
the corresponding results that were received.

Distance of the code from the Camera
SI no Response
(cm)
1 5 Identifies
2 10 Identifies
3 15 Doesn’t identify

Figure 4: Text output obtained due to RFID communication

The above figure is a demonstration of how RFID
communication is established between various nRF modules
acting as transceivers. Here, an RF frequency corresponding
to the data about a specific artefact is detected and the
information about the same is displayed which is played in
the form of an audio file by implementing a TTS engine.
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- <Row>
- <Cell>
<Data ss:Type="String">ID Number</Data>
</Cell>
- <Cell>
<Data ss: Type="String" >First Name</Data>
</Cell>
- <Cell>
<Data ss:Type="String">Last Name</Data>
</Cell>
- <Cell>
<Data ss: Type="String">Location</Data>
</Cell>
</Row:>
- <Row>
- <Cell>
<Data ss:Type="Number">13456</Data>
</Cell>
- <Cell>
<Data ss:Type="String">Luke </Data>
</Cell>
- <Cell>
<Data ss: Type="String">Skywalker</Data>
</Cell>
- <Cell>
<Data ss:Type="String">Mona Lisa </Data>
</Cell>
</Row>
- <Row>
- <Cell>
<Data ss: Type="Number">457523</Data>
</Cell>
- <Cell>
<Data ss: Type="String">George </Data>
</Cell>
- <Cell>
<Data ss: Type="String">Washington</Data>
</Cell>
- <Cell>
<Data ss: Type="String">Archaeoclogy</Data>
</Cell>
</Row:>
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Figure 5: XTML output of NFC

the above figure shows the XML output to the sample NFC
communication. The 1D, First Name, Last Name, Location
of the user is displayed in the file.

V. CONCLUSION

Thus, the objective of this paper is to build a system that
successfully overcomes the shortcomings of using GPS for
indoor navigation and that can be used as an audio tour guide
that caters to the need of a specific person ensuring
personalization as well as efficiency. The use of QR code
and RFID tags in a new and different way is also
implemented in such a way that the construction of the
system is not very complex thus leading to minimized
maintenance issues. The use of RFID has erased the
instability caused by the use of internet based systems.
However, the system is not very efficient in recognizing and
following the designated person unless they are at a
detectable distance from it. Various methods involving LiFi
and IR sensors could be implemented in the future to
improve the performance of the system.
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