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Pilgrim’s Smart Bracelet:
The second generation of the pilgrim’s traditional bracelet
Abstract

The objective of this study is to upgrade the current pilgrim’s traditional bracelet into a
smart bracelet that employs a smart RFID (Radio Frequency Identilication) chip. By the aid of
this smarl chip we will propose the design of an efficient RFID-based solution to track a lost
pilgrim in the holy places (Makkah, Arfat , Mina, Jamarat, etc). The system allows security
officers and lost pilgrims guiding centers to monitor the position of “tagged pilgrim™ based on its
RFID identilier from a large distance by implementing an application that reveals the position of
a lost pilgrim anywhere in the coverase arca. Morcover, the use of the smart chip will also help

in many other applications (security, health, statistical, etc) as illustrated in this study,

1. Introduction

Iraditional pilgrim’s bracelet shown in Fig. 1. is a bracelet a pilgrim wears around the wrist
containing some important information printed on the upper side of the bracelet.  This
information includes, the name of the raft agency (Moasaset Al-Tewafa ) that he/she belongs to.

name of the chairman of the group and his phone and address in Makah, Arla, Mina.
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Fig. 1 Sample Traditional pilgrim’s bracelet

The aim of this study is the development of the traditional bracelet into the smart pilgrim
bracelet. A smart bracelet is similar o the traditional bracelet except that it is provided with a
smart chip. The idea behind this smart chip is similar to that of using the barcode that can be
read through barcode scanner or reader to get all information registered in the system about this
barcode exeept that it can be read from longer distance. The purpose of using this chip is the

automatic identification of all pilgrim’s information (name, nationality, passport number, blood



type. raft agency, residence place and phone numbers at Makaa, Arfa and Mina). Moreover, the
possibility to track a lost pilgrim or visitor in case of misleading his group or reaching his

residence place.

The rest of this study is organized as follows. In section 2, a detailed description of different
automatic identification methods emphasizing the use of RFID (Radio Frequency Identification)
for this scenario is presented. Section 3 shows the main components of an RFID System. Section
4 demonstrates the main categories of RFID tags highlighting the advantages and disadvantages
of each. Then the proposed system model is described in section 5. The significance of this study

is highlighted in section 6. The conclusion is provided at section 7.

2. Automatic Identification Systems Categories

Automatic ldentification Systems are broadly classified into five categories [1] namely.
Barcode systems, Optical Character Fecognition, Biometric systems, Smart cards and RFID
systems.

A barcode is a binary code comprising a field of bars and gaps arranged in a parallel
configuration. They are arranged according to a predetermined pattern and represent data
elements that refer to an associated symbol. The sequence, made up of wide and narrow bars and
gaps, can be interpreted numerically and alphanumerically.

Optical character recognition (OCR) was first used in the 1960s. Special fonts were
developed for this application that stylized characters so that they could be read both in the
normal way by people and automatically by machines.

Biometry is the gencral term for all procedures that identify people by comparing
unmistakable and individual physical characteristics. In practice. these are fingerprinting and
handprinting procedures, voice identilication and, less commonly, retina (or iris) identification.
With Voice identification, specialized systems have become available to identify individuals
using speaker verification (speaker recognition). In such systems, the user talks into a
microphone linked to a computer. This equipment converts the spoken words into digital signals,
which are evaluated by the identification software. The objective of speaker verification is to
check the supposed identity of the person based upon their voice. This is achieved by checking

the speech characteristics of the speaker against an existing reference pattern. If they correspond,



then a reaction can be initiated (c.g. open door™). fingerprinting procedures arc used for personal
identification, usually for entrance procedures, the fingertip is placed upon a special reader

A smart card is an electronic data storage system, possibly with additional computing
capacity (microprocessor card), which is incorporated into a plastic card the size of a credit card.
Smart cards make all services that relate to information or financial transactions simpler, safer
and cheaper. Smart cards are placed in a reader. which makes a galvanic connection to the
contact surfaces of the smart card using contact springs. The smart card is supplied with energy
and a clock pulse [rom the reader via the contact surfaces. One disadvantage of contact-bascd

smart cards is the vulnerability of the contacts to corrosion and dirt.

RFID systems are contactless wireless identification technigue. Like smart card systems,
data is stored on an electronic data-carrying device — the transponder. However, unlike the
smart card, the power supply to the data-carrying device and the data exchange between the data-
carrving device and the reader are achieved without the use of galvanic contacts. using instead

magnetic or electromagnetic elds.

3. Components of an RFID Svstem

An RFID system is always made up of 3 components as shown in Fig. 2.

1. The RFID tag or transponder, which is located on the object to be identilied. An RFID
tag is a microchip combined with an anlenna in a compact package: the packaging is
structured to allow the RFTD tag to be attached to an objcet to be tracked.

2. The RFID reader or interrogator, which, depending upon the design and the technology
used. The reader has an antenna that emits radio waves; the tag's antenna picks up
signals from an RFID reader and then returns the signal, usually with some additional
data (like a unigue serial number or other customized information).

3. Warkstation o host the Middleware and databasc,
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Fig. 2 The main components of RFID system [1]

A number of factors can affect the distance at which a tag can be read (the read range).
The frequency used for identification, the antenna gain, the orientation and polarization of the
reader antenna and the transponder antenna, as well as the placement of the tag on the object to

be identified will all have an impact on the RFID system’s read range.

4. RFID Characteristics

There are two main forms of RFID tags namely. active RFID and passive RFID

3. The primars
diffcrence between them is that active tags have their own power source {typically a battery)
where as passive tags do not. This power source provides active tags with a greater and more
reliable read range, as well as greater data storage and transfer capacity than their passive
counterparts. Active tags however, are significantly larger than passive tags (currently the
smallest active tag is approximately the size of a coin). Active tags usually operate at frequencics
of 455MHz, 24.5GHz, or 5.8 GHz and have a typical read range of about 20 to 100 meters [4].

The advantages ol a passive RFID tag are:

+ The tag [unctions without a battery; these tags have a useful life of twenty years or more.
o The tag is typically much less expensive to manufacture
» The tag is much smaller (some tags are the sizc of a grain of rice). These tags have almost

unlimited applications in consumer goods and other areas.

The major disadvantages of a passive RFID tag are:

+ The tag can be read only at very short distances, typically a few feet at most. This greatly

limits the device for certain applications.



« It may not be possible to include sensors that can use electricity for power.
e The tag remains readable for a very long time, even after the product to which the tag is

aftached has been sold and is no longer being tracked.

The major advantages of an active RFID tag arc:

« Itcan be read at distances of one hundred feet or more. greatly improving the utility of
the device

« It may have other scnsors that can use electricity for power.

The disadvantages of an active RFID tag are:

»  The tag cannot function without battery power, which limits the lifetime of the tag.
e The tag is typically more expensive.
s The lag is physically larger, which may limit applications.

= Battery outages in an active tag can result in expensive misreads.

5. Proposed System Model

The proposed system is designed to track pilgrims in holy places areas such as Makkah. Mina,
Arfat, Jamarat, etc. The holy places security office receives hundreds of lost pilgrims’ cases on a
daily basis. Given the large area of the holy places, the security officers find it is very difficult to
locate lost pilgrims. The proposed system operates by initially having each pilarim fill an
application form about his personal details such as name, nationality, passport number, age and
phone number at the entry points of the kingdom (Air-ports, borders” check points, etc). The
pilgrim information is registered into the database and a unique identifier is issued to him/her,
Then, a pilgrim is given an II) badge containing an active RFID tag 1o wear it through-out his
stay. By the end of the pilgrnim’s stay, he/she will return back the RFID at the exit point of the

kingdom.

To fultill the above scenario, wireless RFID readers should be installed around the

different holy places arcas as well as in the pilgrims’ guiding centers. These readers are
continuously transmitting the locations of all pilgrims in their surroundings. The active RFID tlag

of a pilgrim can be read remotely by the RFID readers deployed in the holy places area.



Once a group of pilgrim loose one of their members, one has to report it o any security
station. ‘The tag number corresponding o the lost pilgrim is retrieved from the database and the
tag-readers are asked to locate the lost pilgrim. Then the location of the lost pilgrim can be
tracked through the RFID readers,

Another scenario is when a pilgrim is lost and hefshe tries to get back Lo his residence
place. In such cases, a pilgrim should be directed 1o the closest lost pilerims’ guiding center
avatlable in his‘her area, In the center, the security officers can identify the pilgrim’s RFID tag
through the RFID readers installed in the center. Once a pilgrim is identified all his residence

details become available to security officers that will help him reaching his residence place.

6. Significance of this study

1. If a pilgrim has exposure to a health crisis anywhere in the holy places, the pilgrim can be
identified. Moreover, the medical information (blood type, having allergies against any
medicine, ele) registered about the pilgrim will help providing the first aid to him/her.

2. In case of having a disaster (flood, collapse of a building, ) in any of the holy places arcas.
the system will help not only recognizing the anticipated number of victims involved in this
disaster (il any), but also totally identifying them. Moreover, Estimating the number expected
number of people who has been evacuated and the number of people who are still in need for
help.

3. From the security point of view. the system will help police officers in identifying the
retarded or delaved visitors after performing Omra season.

4. The system will help in estimating the real number of pilerims in any selected area of the
holy places based on the number of tracked RFID tags in that region.

3. The RFID badge can be used as an official pilgrim’s identification method during the hajj

32800,

7. Coneclusion

A literature survey of the available automatic identification techniques has been presented. Then
a discussion comparing the advantages and disadvantages ol the two categories of RFID tags
namely, the passive and active RFID tags has been demonstrated. Then a complete scenario of
the proposed system is described from the time he/she reaches the kingdom until his safe

departure Inshaa Allah.
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