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Abstract: 
It is important for every school to have a trustworthy and secure transportation service to ensure the safety 

of the students. The proposed system provides real time information about various parameters of the 

vehicle like the location, the route. In this system, we make use of face recognition and GPS technologies. 

GPS module is used to find the current geographic coordinates of the vehicle's location. Camera identifies 

each student as they board or alight the vehicle. The information can be accessed by the parents through a 

mobile application and school administration this helps them track their wards effectively. 
 

----------------------------------------************************----------------------------------

I.     INTRODUCTION 

Children security has always been a priority 

problem whose solution must constantly be 

improved. Children safety is importance to their 

parents. Despite the best safety measures, children, 

due to their lack of skills to protect them. School 

bus plays an essential role in carrying most of 

children everyday all over the world. Millions of 

children needs to be moved a from home to school 

and vice versa every day. For parents, obtaining a 

safe transport for their children is a crucial issue. 

The commute of students from home to 

school and back has always been a source of 

concern for parents. Students often get on the 

wrong buses and get off at the wrong stops. Bus 

drivers may not be able to identify all the students 

and will not know in time if a student is missing. 

Parents have no way of knowing if their ward is 

safe until the evening when the bus returns. The 

proposed system describes a low cost 

comprehensive school bus monitoring device that 

tracks the location. 

Real time tracking of the bus allows the 

children to have more time for activities instead of 

waiting for a delayed bus and the notification 

system ensures the individual safety of each student. 

The tracking is achieved by reading the geographic 

coordinates of the bus from the GPS module and 

uploading in to a database. This information can 

then be accessed by a user base that includes the 

parents, bus drivers and school administration 

through a mobile application which takes the 

location from the database and plots it on a map. 

The notification system alerts the parent when the 

face recognition from their child’s face is read by 

camera. 

II.     ARDUINO 

        Arduino is an open-source platform which is 

used to build electronics related projects. It consists 

of a microcontroller and software. This Integrated  

Development  runs  on computer which is used to 

Write and upload computer code to the physical 

board. 
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Fig 1.1 Arduino 

 

III. GLOBAL POSITIONING SYSTEM (GPS) 

GPS Stands for “Global Positioning 

System”. GPS is a satellite navigation system 

used to determine the ground position of an 

object. GPS technology was first  used by the 

United States military in the 1960s and expanded 

into civilian use over the next few decades.              

 

A Global positioning System is used to find 

the location and time information. It display the 

latitude and longitude of a particular location 

with help of software. This GPS device is 

connected to Arduino board. The navigation 

devices, GPS receiver obtain the signal from 

GPS system 

 
Fig 1.2 GPS module. 

 

IV. Face recognition 

The face recognition access control system 

has quickly become the mainstream choice for 

access control because it is contact-less, user-

friendly, and expandable. FacePass is an upgraded 

facial recognition access control module, one that 

quickly conducts facial detection, capture, 

recognition, and many more functions. A piece of 

equipment embedded with the HVC-P2 can detect 

and presume attributes and conditions of a user 

coming in its vicinity, without the user knowing the 

presence of a camera, making it possible to provide 

services deemed most suitable in view of the user's 

attributes. 

 

Fig 1.3 Camera Module 

V. MODULES 

A. CAPTURE THE IMAGE 

Viola-Jones was designed for frontal faces, 

so it is able to detect frontal the best rather than 

faces looking sideways, upwards or downwards. 

Before detecting a face, the image is converted into 

gray scale, since it is easier to work with and there’s 

lesser data to process. The Viola-Jones algorithm 

first detects the face on the gray scale image and 

then finds the location on the colored image. Viola-

Jones outlines a box (as you can see on the right) 

and searches for a face within the box. It is 

essentially searching for these haar-like features, 

which will be explained later. The box moves a step 

to the right after going through every tile in the 

picture. In this case, I’ve used a large box size and 

taken large steps for demonstration, but in general, 

you can change the box size and step size according 

to your needs. With smaller steps, a number of 

boxes detect face-like features (Haar-like features) 

and the data of all of those boxes put together, helps 

the algorithm determine where the face is. 
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Fig 4.1 System diagram 

 

B. TRAIN IMAGE AND STORE 

The algorithm shrinks the image to 24 x 24 

and looks for the trained features within the image. 

It needs a lot of facial image data to be able to see 

features in the different and varying forms. That's 

why we need to supply lots of facial image data to 

the algorithm so it can be trained. Viola and Jones 

fed their algorithm 4,960 images (each manually 

labeled). For some images, you can feed the mirror 

image of a particular image, which would be brand 

new information for a computer. 

 

You would also need to supply the 

algorithm non-facial images so it can differentiate 

between the two classes. Viola and Jones supplied 

their algorithm 9,544 non-facial images. Within 

these, some images may look similar to features in 

a face, but the algorithm will understand which 

features are more likely to be on a face and which 

features would obviously not be on a face. 

 

C. FACE RECOGNIZE 

 Viola–Jones algorithm which make it a 

good detection algorithm are: 

 Robust – very high detection rate (true-

positive rate) & very low false-positive rate 

always. 

 Real time – For practical applications at 

least 2 frames per second must be processed. 

 Face detection only (not recognition) - The 

goal is to distinguish faces from non-faces 

(detection is the first step in the recognition 

process). 

The algorithm has four stages: 

1. Haar Feature Selection 

2. Creating an Integral Image 

3. Adaboost Training 

4. Cascading Classifiers 

The features sought by the detection framework 

universally involve the sums of image pixels within 

rectangular areas. As such, they bear some 

resemblance to Haar basis functions, which have 

been used previously in the realm of image-based 

object detection. However, since the features used 

by Viola and Jones all rely on more than one 

rectangular area, they are generally more complex. 

The figure on the right illustrates the four different 

types of features used in the framework. The value 

of any given feature is the sum of the pixels within 

clear rectangles subtracted from the sum of the 

pixels within shaded rectangles. Rectangular 

features of this sort are primitive when compared to 

alternatives such as steerable filters. Although they 

are sensitive to vertical and horizontal features, 

their feedback is considerably coarser. 

 Edge features 

 Line-features 

 Four-sided features 

 

Fig 5.2 Face detection 

 

 

https://en.wikipedia.org/wiki/Haar-like_feature
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D. GPS MODULE 

 The Location object represents a 

geographic location which can consist of a latitude, 

longitude, time stamp, and other information such 

as bearing, altitude and velocity. A Global 

positioning System is used to find the location and 

time information. It display the latitude and 

longitude of a particular location with help of 

software. This GPS device is connected to Arduino 

board. The navigation devices, GPS receiver obtain 

the signal from GPS system.  

 

Fig 5.3 Location Tracking 

 

E. NOTIFICATION 

 Short Message Service (SMS) is a text 

messaging service component of most telephone, 

World Wide Web and mobile device systems. It 

uses standardized communication protocols to 

enable mobile device exchange short text message. 

 

Fig 5.4 Notification. 

 

 

 

VI.1 CAPTURE THE IMAGE 

 
Fig 6.1 Get the student information 

 

The fig 8 shows the to get the information for each 

student and store the information to CSV (comma-

separated values) file and capture the image for 

corresponding student. 

 

VI.2 TRAIN IMAGE AND STORE  

 

 
 

Fig 6.2 Train image 

 

Fig 6.3 Trained image 

The capture image to be train using 

proposed algorithm and store the image. To set the 

train image to be labeled then the labeled images 

are arranged at sequence and identify the location. 
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The train labeled image use to predicate the 

unknown label image.  

 

VI.3 Recognize and store 

 

 
Fig 6.4 Recognize and store 

 

Recognize the face with student id and student 

name. To compare the capture face to trained image 

and get information for student. 

VI.4 STUDENT INFORMATION  

 

Fig 6.5 Student details 

 

Fig 6.6 Student Information 

After a successful recognition the student 

details are stored in CSV file and sent the location 

to their parents. 

 

 

VI.5 Location Tracking 

 

Fig 6.7 Send the location 

 

Fig 6.8 Location tracking 

After adding the address the location sensor 

monitor the location using Google Map. When the 

correct location is reached the notification is sent to 

their parents mobile number. The location address 

list are shown in Google map which is represented 

above. 

VI. CONCLUSIONS 

School bus tracking and security system is 

to track the school buses and provide relevant 

information to their students. The project has 

described the design and architecture of school bus 

tracking system. The proposed system is 

implemented by the use of image processing and 

GPS location tracker. The system is able to 

demonstrate its performance to track school bus 

from any area.  
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In future the proposed system can be 

improved and extend the application for all the 

industries who are all using the transport system. 

Some other safety measures in security modules 

will be added, The future implementation also adds 

the live stream where user can view what is 

happening inside the bus. 
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