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Abstract— Children’s safety is one of the important aspects 

of the life. A system to increase the safety of the children is 

mandatory. The focus is on the daily route from home to 

school and vice versa, assuming the use of school buses. The 

bus safety system uses different localization techniques i.e. 

RFID (Radio Frequency Identification) and GPS (Global 

Positioning System), in order to design a solution for parents 

who can track the movements of the child i.e. taking the 

school bus and entering school or leaving school and entering 

the school bus. The applicability of RFID technology 

efficient tracking capabilities is tested in children’s tracking 

and monitoring during their trip to and from school by school 

buses.  
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I. INTRODUCTION 

Children’s safety has always been a huge concern whose 

solution must be constantly improved. The Smart Cities 

clearly takes the necessary steps to keep providing a safe 

environment which will help the children’s learning and 

living in the environment. But focusing on this aspect should 

also deal with number of challenges due to complex 

environments, e.g. many construction sites, a large number of 

moving vehicles and personnel structures. These 

environments are already unsafe for the children’s because 

they don’t have enough safety conditions. According to the 

news reports the school-age children security accidents in 

recent years can be classified into four types: Accidents 

happening outside the schools, children’s misconnections, 

school bus drivers’ carelessness and children’s losses. There 

are many safety related projects for the children’s safety to 

reduce the accidents but the parents need a solution to 

increase the safety of the children which is a low cost 

technology. One line of experimentation is related to the 

monitoring of child’s movements through a system involving 

both GPS (Global Positioning System) and RFID (Radio 

Frequency Identification) technologies. This focuses on 

children’s movements from home to school entrance, trying 

to solve a little part of the school-age children’s security 

problem. We built a system that uses types of information to 

alert parents when their child is moving by school bus. The 

system generates alert, managed by a backend system, when 

the child enters and exits the school bus. When the child 

leaves the school and reach home the parents will be informed 

by the system. The same solution can be used to develop 

different safety techniques. 

There are many child safety systems available in the 

market right now. We analysed each one of them, and made 

a review for those. The second part of this paper consists of 

four sections each section explains about one technique. First 

section is about bus safety system for school children using 

RFID and SIM900 GSM modem, second section is about 

smart tracking system for school buses using passive RFID 

technology to enhance child safety, third section is about 

RFID based kindergarten intelligent security system and the 

fourth section is about security system for children on school 

route.  

II. RELATED WORKS 

A. Bus Safety System for School Children using RFID and 

SIM900 GSM MODEM 

A number of children have to commute between their 

respective homes to school every single day. A safer way to 

transport these school children is required as we see that, kids 

often find themselves locked in the school bus at the bus stop 

after going to school, sometimes miss the bus, or even catch 

the wrong bus with no way of tracking them. This project 

intends to find an alternative solution to solve this problem 

by developing a bus safety system that will monitor the entry 

and exit of students from the buses through an efficient 

technique. This proposed system uses various technologies 

like RFID (Radio Frequency Identification) and GSM 

technologies to ensure the safe entering and exiting of all 

students to and from the school bus. The system alone will do 

the complete process and allow the student to be tracked. An 

SMS will be sent to the management to inform its departure 

and arrival if the bus journey is successful from the respective 

source to destination. 

Once the students scanned their cards via the RFID 

reader, the data of each student (Name & ID) will be 

displayed in the LCD. This helps the driver to have an idea of 

the students on board the bus. 

After that, the driver makes sure if there are still any 

students left inside the bus by scanning his card via RFID 

reader. If there are any students, the LCD displays their name 

and a SMS message will be sent to the School management 

via the system. 

Advantages: Uses efficient systems to support the tasks. 

Disadvantage: Uses GSM modem. 

B. Smart Tracking System for School Buses Using Passive 

RFID Technology to Enhance Child Safety 

We often see children who find themselves locked in their 

school bus after falling asleep on their way to school, 

sometimes missing the bus or stepping into the wrong bus 

with no way to track them. This research used a technology 

called Radio Frequency Identification (RFID) technology 

which helped in the tracking and monitoring of the school 

children during their trip to and from school via school buses. 

The child safety system developed in this research utilized the 

Passive RFID tracking technology. To ensure the quality of 

the proposed system, a set of tests were conducted in the lab 

and also with the public. These experiments showed that the 

RFID tags were quite successful in the tracking and 

monitoring of school children using the bus. In a survey 

conducted, more than 95% of the parents suggested that such 

a tool would definitely help them in tracking their kids 

commuting to and from their schools. 
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Advantages: Efficient, low cost, easy maintenance 

Disadvantage: Uses passive RFID 

C. A RFID-Based Kindergarten Intelligence Security 

System 

A RFID-Based Kindergarten Intelligence Security System is 

proposed in this particular paper. The RF-KISS helps in 

providing a better method to safeguard’s children security, as 

well as that of the school environment. In this system, RFID 

tags are embedded in the children uniforms and also the 

kindergartens are equipped with an intelligent terminal as 

well as a RFID reader and antenna to support automatic data 

scanning and storage location checking. In addition to this, a 

middle layer software is designed to handle the 

communication between teachers and parents terminals 

through wireless LAN. This system is also equipped with 

additional useful functions like school yellow shuttle 

inspecting, classroom management and playground 

monitoring. After it was tested in the real world in the 

Kindergartens of Guangdong and Fuji, it can be determined 

that this system is indeed quite efficient. 

It contains a security identification system, which 

consists of campus RFID cards and face recognition.  The 

RFID reader present helps in detecting students going in and 

out and also stores number statistics, foreign personnel 

identification. There’s also a visitor route safety management 

in the campus network which helps in improving the campus 

security and to finally construct a safe campus. 

Advantages: Low cost, High efficiency. 

Disadvantage: RFID tag can be mishandled. 

D. Security system for children on school route 

One of the most important duties of the government in any 

country is the safety of school children. In 2007, the Ministry 

of Internal Affairs and Communications of Japan tested 16 

different models of security system for children on school 

route. A consortium was established by Hiroshima City, 

Hiroshima City University, Chugoku Electric Power Co., Inc, 

KDDI Corporation, etc. to conduct this project from 

September to December of 2007. In this project, a new 

Security system for children on school route was developed 

by using mobile ad hoc network that uses Bluetooth. Around 

700 students were a part of this system for a period of four 

months.  

The three main players to construct ad hoc network 

are the children, volunteers and Bluetooth tags. Bluetooth 

tags are set at electric poles awaiting discovery from mobile 

phones while both children and volunteers have mobile 

phones with Bluetooth function. The security system 

application is installed in the mobile phone. 

After the tags are discovered, the mobile phones 

start forming groups and one of mobile phone becomes a 

main head of the group. The head sends Bluetooth MAC 

address of the tag that is discovered to the server of the 

security system through mobile phone network. By using 

mobile phone network to send information of position of 

children, the security is assured. If no tag is discovered, only 

Bluetooth MAC address of group member is informed to the 

server. The server receives information from the head of the 

ad hoc group, stores the information and analyses it. Parents, 

teachers and volunteers can access the server and recognize 

the situation of each child involved. If an emergency situation 

of any kind is discovered, the server sends warning to the 

volunteers. 

Advantages: Good performance, good accuracy. 

Disadvantage: Uses Bluetooth mechanism. 

III. CONCLUSION 

In our paper, we propose a solution to address the security 

concerns of children on their way to school. After analyzing 

the four different systems we have discussed in this literature 

survey, we have developed a technological solution 

comprising various types of elements. 

Firstly, we equipped the school bus with GPS 

technology for tracking and RFID technology to ensure 

children’s presence on board. Using a native Android 

application that interacts with a mobile RFID reader, data is 

sent to a server that keeps in touch with the children parents. 

Regarding the various tests, it can be noted that special care 

will be given to the mobile reader inside the metallic structure 

of the bus. A multireader/multiantenna system can also be 

installed, in case of poor performance results of the basic 

solution. The behaviour of the low-power tag proposed in this 

system will be discussed also in comparison to the solution 

proposed in the KHE-STO project (i.e. Impinj reader). 

Future works are focused toward the development of 

a web application allowing the parents to interact directly 

with the system. This proposed system can also be used with 

other municipality service like cafeteria, etc. We are also 

planning to apply the same RFID based access control system 

for school entrance monitoring. 
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