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safety, some schools a bus supervisor to look after the children inside the bus. Nonetheless,
human oversight or sug€rvisor absence may still lead to a heartbreaking ending as in the previously
cited stories.

This paper presents a system to monitor the daily bus pick-up/drop-off of children to enhance the
overall safety of the daily bus transportation to/from school. The system aims at automatically
detecting when a child boards or leaves the bus and issue an alert message when a child does not
board or leave the bus to reduce the parents’ concerns about using the bus for the daily transport of
their children without being lost or forgotten.

The rest of this paper is organized as follows. Section 2 reviews the most relevant work to the
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theme of this paper. In section 3, the overall system design is presented. Section 4 gives a detailed
description of system implementation and testing. Finally, section 5 concludes the paper.

2. RELATED WORK

This section presents the most related work to the problem addressed by this paper. In a system is
proposed to track the children using a child module that transmits the tracking information to a
database and a mobile device. The disadvantages of this system are that the module may not be
convenient for children and wide-scale deployment is expensive. Bors in report a tracking

ves using Bluetooth

children scan their palms across &
image the palm unique pattern. It

Ilowing engineering requirements:
1. The system shoul e each child and detect when every child boards or leaves the bus.

2. The system should h@¥® a database to store student’s information.
3. The system should be easy to re-configure.

3.2 Design Constraints

The constraints are the restrictions on the design. They are imposed by the environment and the
customer. The constraints considered in our system are:

1. The system should not be harmful for human beings or the environment.

2. The device should hurt the child in any way.

3. The system should provide an option to choose between different Languages.
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4. Children’s information should be available for authorized personal.
3.3Top Level Description of the Proposed Syste

The system is divided into two main units: bus unit located inside the school bus, and a school unit
located inside the school. The bus unit is responsible for detecting the child when he boards or
leaves the bus and then this information is sent to the school unit. The school unit is the central unit
where it collects data from all the buses, adds them to the system database, checks if there are
missing children, and it sends a text message notification to their p e proposed architecture
is shown in figure 1.

School Unit

i

Server

<4
2

SMs|
N 1“‘" -
e \

Your child did not board /leave the bus

The bus unit will ildren when they board/leave the bus. It will use RFID technology to
achieve this purpose. echnology consists of a reader and tags. There are three types of RFID
readers based on theirgfrequency ranges, low frequency, high frequency and ultra-high frequency.
We chose to use UHF RFID reader, because it has a faster data transfer than the others. The RFID
reader will be located inside the school bus by the entrance. It will be positioned where it will only
detect the children when they are inside the bus. But if the child was outside near the bus, the reader
will not detect him. Each child will wear a card with RFID tag attached to it. The bus unit is
responsible for sending relevant tag information to the school unit where it will be stored and
processed. Based on the received information, other related child’s information can be retrieved
from the database for further processing (e.g. texting the parent).
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There are two types of RFID tags, passive and active tags. We chose passive RFID tags
since they have a short reading range which fit our requirement to detect the child when he is close
to the reader (i.e. when s/he boards or leaves the bus). Moreover, they are cheaper than active RFID
tags and need no maintenance in contrast to active tags that need maintenance and regular
replacement of battery

B. The School Unit Description

The school unit consists of a server interfaced with GSM modem to receive data from the
bus. The server simultaneously acts as database server and web se Rost the web-application
developed to manipulate the system setting, update, and query ta”syste abase. In addition, the
server communicates with an SMS gateway to send notificatigiln case a ¢ is detected missing.

C. System Database

The database of the system has to meet certain busj
and unambiguous description of a policy, proc

It helps to determine entities, attributes and
database of our system are:

1 A child can be in only one bus, but a bus may ha
2 A child has one or many relatives.

3 A relative may have many ch

4 A bus may be driven by one or

5 A child may have many attenda

datal#éise. There are two options to log into the website, as a
dministrator can add, modify, delete or view information about
d drivers. On the other hand, each parent can view the status of
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4. RESULT

Shaikha Al-Jahdhami Aun 968 227 Mchammed Al Jahdhami

Shaikha Al-Jahdhami un! 968 7 Ilaf Al-Jahdami
Salim Al-Jahdhami Father 968 9 Mchammed Al Jahdhami
Salim Al-Jahdhami the 96896339229 Ilaf Al-Jahdami
Alya Al-Lawati Mothe: 96899356218 Hussain Al-Lawati
Anwaar Al-lawati

ADwaar Al-Lawati

Figure.4.2 The full integrated system

6. CONCLUSION

This paper presented an RFID-based system that aims at enhancing the safety of children during the
daily bus trip to and from the school. RFID-based detection unit located inside the bus detects the
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RFID tags worn by the children. the relevant data to the system database server. The system checks
and detects which child did not board or leave the bus and issues an alert message to this effect. In
addition, the system checks the children attendance and updates the database. The parents can log
into system website and monitor the details of their children
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