

COLLEGE BUS MANAGEMENT SYSTEM
ABSTRACT

Bus provides eco-friendly, cheap, convenient, time-effective means of transportation. Bus lack regularization and management, due to which they increased the burden on public transportation system. Unusual and unexpected conditions on the roads affect the smooth operation of the bus system and the movement of vehicles. Problems faced by passengers such as traffic congestion, unexpected delays of buses, unorganised bus dispatching from depots takes place as a result of which passengers have to suffer a lot and they inevitably have to wait for arrival of buses. In present time, everyone is in hurry to reach their destination. In this situation, waiting for the buses in queue is not reliable. People who completely rely on the bus transportation, their major concern is to know the real time location of the bus, the time it will take to reach their bus stop, the information about the driver and the security. This information helps people in making better travelling decisions. This RFID-Based Bus Management System is useful, accurate, secure and flexible. In this Global Positioning System (GPS) and Radio Frequency Identification Tags (RFID) is used for obtaining the location of bus and information about passengers and driver. The paper aims at developing a real-time RFID-Based Bus Management System which focuses on providing convenience and safety to the passengers. The system will be working as an integrated function of RFID and GPS which will maintain the detailed information about passengers and bus. The main objective of this system is to develop flexible, user friendly and secure bus management system that caters the needs of passengers.
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CHAPTER 1
1.1  INTRODUCTION
Our project consists of powerful microcontroller, input section that consists of the sensing devices and output section that gives the final residue of the sensed data. The input section consists of Fingerprint detector, Wi-Fi and therefore the Microcontroller which will be employed for the sensing operations. The output section consists of data storage with proper data stored in appropriate fields based on each new entry. RFID may be a frequency Identification technology that has been employed in several fields together with solid waste management, human, animal, merchandise and object pursuit and therefore the many researches evidenced that the implementation and supervising the RFID is incredibly simple and it will increase the potency of the system at an occasional price. Associate degree automatic system may be a one that doesn’t want any external directions by people in general rather than it acts per the case mechanically. A frequency Identification Reader (RFID reader) may be a device that is employed to gather the knowledge from associate degree RFID tag, by sensing Radio waves. RFID may be a technology just like barcodes and somewhat extent thereto. RFID has additional benefits in comparison to barcodes. RFID reader identifies the tags at intervals that vary of three to three hundred feet. This technology scans the objects terribly quickly and allows the actual product to get scanned, even once it's enclosed by many alternative objects ATMEGA328/P may be a low power CMOS 8-bit Microcontroller that stands in support to the AVR that increased computer architecture. By death penalty powerful directions in an exceedingly single clock cycle, the ATMEGA328/p achieves outturn near to1MIPS per megacycle per second.
A college transport is a kind of transport possessed, rented, contracted to, or worked by a college the board. It is routinely used to transport students to and from college. Different designs of college transports are utilized around the world: the most notable precedents are the yellow college transports. College transports are reason fabricated vehicles recognized from different kinds of transports by structure attributes ordered by government and state guidelines. Notwithstanding their unmistakable paint shading (college transport yellow), college transports are fitted with outside notice lights (to give them traffic need) and various wellbeing gadgets.

Internet of Things (IoT) is a group of physical entities with sensors that are connected togeather through an infrastructure called Internet. as of now nearly there are 31 billion devices that are connected to Internet and by 2025 there would be nearly 75.44 billion IoT devices. Currently IoT has its impact in numerous fields like agriculture, transportation, logistics, , industries and many more. The domination of IoT in various fields. Publicly known IoT platform has increased 2.4 times within the span of 4 years between 2015 to 2019 which is depicted . Totally IoT helps the humans to lead their life in a smarter way.
[image: image1.png]Global share of Enterprise loT Projects.

e pojes




Global share of Enterprise IoT Projects
[image: image2.png]700

600

500

a00

300

200

100

260

360

50

2015

2016

2017

2019




Number of Publicly known IoT platforms
The current Covid-19 pandemic situation has created an intimidating challenge to all countries. India currently ranks second in terms of population and it is found to 1,371,360,350. India holds nearly one sixth of the total population of the world. India has produced nearly 12% of the global graduates in 2020.
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Global graduates’ percentage in 2020
Since India is producing a huge quantity of graduates, they are treated as pillars of our nation. Hence it is important for us to prevent them from this Covid-19 pandemic situation. This factor has driven the State Governments and all the college authorities around India to enforce limitations on transportation and movement of students from March 2020 in order to prevent the spread of disease. However, taking student future into consideration many State Governments has insisted the colleges to function normally with proper precautionary measures. Even though the precautionary measures are being followed in college premises, there is a huge possibility of Covid-19 disease spread during the bus travel. In order to eradicate this issue, a Secured College Bus Management System (SCBMS) has been proposed. The main objective of our system is to provide the following features
· It monitors the health condition of the students, by analyzing the temperature of the students using IR temperature sensor. 

· It monitors the usage of mask by the students using Open Computer Vision technology 

· It monitors the attendance of the bus and updates to college authorities 

· It frequently updates the bus location through SMS before the bus reaches the boarding point
In the daily operation of a bus management system, the movement of vehicles is affected by uncertain conditions as the day progresses, such as traffic congestion, unexpected delays, and randomness in passenger demand, irregular vehicle dispatching times, and incidents. In a real-time setting, researchers have devoted significant effort to developing flexible control strategies, depending on the specific features of public transport systems. This project focuses on the implementation of a Real Time bus monitoring system inside the bus station, by installing GPS devices on city buses. The Real-Time Bus Monitoring system is a standalone system designed to display the real-time location(s) of the buses in the city. This research will enable the tracking devices to obtain GPS data of the bus locations, which it will then transfer it to the centralized control unit and depict it by activating the symbolic representation of buses in the approximate geographic positions on the Google map. Specific software’s will be used to interface the data received to the map.
1.2 OBJECTIVE 

A. Easy To Use 

The main objective of our project is to develop a platform that is easy and very simple to use. The user does not require complex knowledge to handle it. All that the user has to do is swipe his/her tag on the RFID reader and has to imprint his/her fingerprint impression for the authentication purpose on the fingerprint sensor. Only after proper verified authentication entries are made in the database. This not only saves time and money but also saves human energy. In our model we have LED indicators which works after authentication. The blinking of light indicates the student’s fee status and boarding location status. 

B. No Human Intervention Required 

The platform which we have developed requires no monitoring as immediate data streaming is sent to the supervisor as SMS and students who have availed bus without fees payment and those who have boarded in different location from his/her allotted location is also pointed out. Hence no monitoring is required and later fine can be imposed on those students who have violated college norms of transportation. 

C. Real Time Analysis 

Our project’s main advantage is that we get the data insights immediately after the tag is swiped on the RFID reader. We don’t have to wait until all the students to board the bus and for the bus to reach college and then wait for the admin to filter the data collected and then pick up the students rather immediately the staff in charge could ask the student to get off the bus immediately. Our project is based on the continuous analytics as it delivers results as soon as the event happens. Only the data of those students who haven’t paid his/her fees and those who have boarded in different location would be streamed. 

D. Less Security Breach 

Security is high on RFID Based Bus Management when compared with our traditional paper based management. We have two step verification in our model to make sure that the student does not carry other’s tag to cheat on. To identify this cheat Biometrics is used which provides higher security, fingerprint verification is made immediately after the student swipes the tag, if he/she fails to imprint his/her fingerprint impression this is also taken into account to the database. Fingerprint is also one of the technologies to find criminology. The process involves placing the finger to verify his/her impression on the reader and later get scanned. The pattern of the fingerprint so obtained is compared with the already saved pattern to find its match. Recognition of the fingerprint pattern takes half a second so it does not take much time.
1.3 TRANSPORTATION MANAGEMENT SYSTEM 

The proposed main structure of transportation management system are given in figure 1, where data transferred between the buses, the main servers, and the end users are managed via mobile networks and Internet. The hardware and firmware units in the busses collect, control, and process the data while hardware and firmware units at bus stops “Bus station Unit” controls and display data received from server. The bus and station units can be a hardware-based unit or Android-based unit. The servers host the system management and processing algorithms, system database, and web applications. A portal is included to give the necessary information to the end-users. For In-Bus units and Station Units, Our proposed system can be implemented based on hardware units (In-Bus & Station units) or mobile Android units (Android unit as In-Bus unit and Android unit as station) or mix units (hardware and Android).So the proposed system could be presented in the market in two different versions: System based customized Hardware and System based Android application. At server and based on the collected data from buses, bus arrival times will be computed (Via Neural network / Kalman Filter) and transmitted to all relevant stations. the prediction time for the next bus(s) to arrive will be displayed on screens on the bus station. The proposed system is composed of three main parts: Servers, In-bus unit and Bus stop (Station) unit.
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Main structure of proposed system
1.3.1 Proposed Network Infrastructure

The proposed framework uses a layered or modular approach to communications standards, similar to the layering approach adopted by the Internet and the International Standardization Organization (ISO). In general, data communication between system units in buses, stations, and servers in “Central Room” can be considered to involve the following primary levels: Information level, application level, transport level, sub-network level, and plant level. These levels can be compared to both of ISO open system interconnection seven layers model and The American National Transportation Communication for ITS Protocol (NTCIP) framework published by American Association of State Highway and Transportation Officials (Aashto, 2009). The proposed framework extends beyond the communications stack to include informational data and interfaces to physical communication infrastructure.
1.3.2 Communication Sequence 

The communication sequence for the proposed system. After system initialization, the system admin customize the processing servers by entering the routes, the stations, the authenticated International Mobile Equipment Identifier (IMEI) for every Bus/station unit. When the bus/station units registered to the processing server in the central room the processing server can upload the required audio files to the busunits. Then location, velocity and other information for all buses are forwarded to the processing server in the central room. The server processed the received information, using neural network and Kalman filter, and estimating the arrival time, sending the results to the database server, the corresponding stations, and to the portal web site.
1.4 COMMUNICATION PROTOCOLS AND FRAME STRUCTURE 

In general, data communication between in-bus unit and servers in “Central Room” uses TCP/IP suite, which run over a GPRS mobile operator network and higher technology as UMTS. The transmitted frames to/from the server and busses are classified into three types of packets. 

1.4.1 Frames between Buses and Server 

In the proposed system, three packet frames are used for communication between buses and sever; bus registration frame from bus to server, bus route frame from sever to bus, and bus periodic frame from bus to sever. The following figure demonstrates the communication sequence between buses and server.
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Bus Registration Frame

In the designed system all busses are defined in the server database though the admin GUI using the IMEI of the GSM module of unit installed in each bus. The IMEI is the unique GSM serial code that can be extracted through android applications. IMEI is typed by the manufacturer on the GSM module and can be used as the in-bus unit serial number. This proposed method gives ease for remote and flexible control and management of all busses in the designed system. All buses in the designed system remotely load and save the route stations data which gives the following privileges:

· Reducing sever processing overhead as the calculation of the bus station zone is done in each bus through in-bus unit.
· Optimizing the use of the network capacity as the announcement and display of the stations through in-bus display interface and audio system is done automatically through the in-bus unit. 

· Overcome problems due to network connection failure as in-bus units, in this case act as a standalone system that can announce and display the bus route stations directly as the processing is done through the in-bus unit.
· Sending bus periodic package frame (explained below) to the sever directly as the bus enters a station without waiting for the fixed periodic delay which could result is bad system accuracy (bus can enter and leave the station before the next periodic frame). This is done as the calculation of the bus station zone is done automatically via the in-bus unit.
· In the beginning of operation the route stations of each bus is loaded remotely using the following bus registration request frame.
Bus Route Frame 

This frame is sent to the bus either as an answer to request due to start of operation bus request as shown in the previous section or directly from the sever in case of admin request of bus route change (i.e. the bus route is changed remotely according to admin requirements). Bus route frame given below contains all bus route stations data; namely; stations coordinates (longitude, latitude), names, and audio codes.
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Bus Periodic Frame 

These periodic packets are sent from bus to server with constant delay, unless bus enters a station zone. The periodic packets are sent directly without delay within station zone. This frame is used to manage buses and process and calculate the bus arrival time.
Connection between Server and Stations 

The connection between stations and server is constructed via web page design application. The server can detect each zone of station and automatically open the web page of this station to display the prediction times of busses of this station. Using this type of connection, we didn’t need and extra connection between server and stations as connection between buses and servers.
1.5 RESARCH METHOD 

The main idea of our research is to integrate RFID technology and WSN to build an intelligent bus tracking system. Two scenarios of integration have been implemented. In the first one, we have extended the read range of the RFID system by adding wireless facility to RFID readers. Each RFID reader is equipped with a wireless module which can transmit data to and from the reader. RFID reader acts as sensor node: it reads the identification of an object and sends it to the host application via an ad-hoc network. The second scenario of integration provides RFID readers with sensing ability. Several motion sensors are installed near each reader to detect the presence of a tagged object and to command the reader activity. This approach is tested through an application which can track buses traffic in the bus station. When designing this system, the following constraints have been considered:

· Modularity and expandability constraints: the system must be modular in design. Both hardware and software should be divided into small components or modules to ensure easy scalability for further feature expansions. Modules must be produced independently from each other, so that changes or the crash of one module cannot affect the other ones. 

· Economic constraint: We should take into account performance to cost ratio so as to design a cost-effective solution 

· Environmental constraint: In our design and implementation, we should keep in mind the impact on environment. Low power consumption devices should be used to keep the power of the system very low. Energy optimization should be involved in all the design’s steps.

1.6 RFID TECHNOLOGY 

Traditional RFID system consists of three main components
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General RFID architecture
· RFID Reader: sends an electromagnetic wave which carries a signal to identify objects. Then, the reader receives the information returned back by these objects. 

· RFID tag: attached to these objects, reacts to receiving the signal sent by the reader in order to forwarding to it the requested information. 

· A computer/database: stores and processes information collected by the reader. 

Traditional RFID readers are imitated in their mobility and their potential applications they are usually connected to the host application via a serial port or via Ethernet.
1.7 Methods and equipments for Transportation Vehicle Security 

No matter how it is presented, security is a topic that has become more and more important, especially after the terror attack against World Trade Centre in 2001. Due to the growing terrorism threats, vast investments in research and development are made in order to increase security in the society. According to the National Safety Traffic Safety Administration, students are at much greater risk travelling to and from school than at any other time in their school day. School bus transportation includes an important part of highway travel—more than 4 billion vehiclemiles per year—and the vehicles carry umpteen school children every school day. Several security professionals have accepted that school buses are a “soft target”— that is, easy to attack. Terrorist acts aimed at children have happened in other parts of the world and have included attacks on school buses. [Baxter.P, Gauthier. C, et al 2005] The hazards, threats and security risks in school bus transportation must be observed carefully, all along with information concerning the different approaches that school bus transportation professionals can take to recognize and reduce risks and threats. The common trend towards growing use of software, electronics and communications technology will have a huge impact on vehicle design, manufacture and use. Major technical areas where this will affect include vehicle control (lateral, longitudinal and vertical), vehicle adaptability, system integration and intelligence. [R.Phaal 2002] “Over the next 20 years it is expected that these technologies will provide increasing support to the driver, initially in terms of improved warning information systems, to increasingly automated (and semi-automated) control systems”. Technology and systems developed should be safe, with high redundancy and integrity. [R.Phaal - 2002] Systems integration is a key requirement if these goals are to be achieved. Vehicle security has improved considerably in the past decade. Some technologies and methods which were used 10 years ago are: Adaptive cruise control, Ultrasonic parking, long range radar, Standards development, Active suspension, Vertical motion sensors, Driver/condition monitoring, Wireless networks, inertia navigation, video image processing 360 degree sensing systems, 5.8 GHz infrastructure, driver ‘DNA’, online mapping, 63 GHz & 3G GSM communications. [R.Phaal - 2002] The following are some of the technologies which are currently being used by many transportation agencies, government, companies and departments: Open system vehicle IT platforms, GPS, Electronic Maps, Ad hoc Vehicle Networking, Reduction in road degradation, Driving ability monitoring, Vehicle motion control, Dynamic Networked Management, Wearable technology, Lane keeping systems, Adaptive cruise control (roadside pedestrian detection, video, radar) x-wire systems (redundancy, control algorithms, actuators, sensors) ‘Plug and Play’. [R.Phaal - 2002] In the near future, within coming 20 years the following technologies might play a vital role in transportation security and planning. 

4&5G GSM communications, vehicle A. I, Applications on demand, Sensor enabled vehicles, Lane merge support, automated highway systems, Vehicle adaptability (affective design), Adaptability for changing driver behaviour, Full authority vehicle. [R.Phaal - 2002] These Software, sensors, electronics and telematics technology may lead to significant, access-related, benefits, in terms of improving safety, reduction of congestion and crime, increasing mobility, accessibility and vehicle adaptability. [R.Phaal - 2002] There is no doubt that technology can improve transportation security in many important ways and, certainly, great hopes are being placed upon research. Therefore in response to the evolving crisis some researchers have created initiatives for investigating, testing and assembling these software’s and technologies. [Michael T. Zimmer 2005] These technologies enable transit agencies to make timely and required transit information available to passengers, an element that is important to improving the convenience, reliability, and safety of public transportation. These technologies can be very useful in transportation security preventing many accidents, and thus save money and reduce personal suffering. Many researchers have already used these technologies to improve transportation security. [Review of Transit Technologies and Current Research, no date] Some of the technologies and methods like Active Suspension [Toshio Yoshimura and Itaru Teramura 2005, Stribrsky.A, Hyniova.K et al 2000, G. Georgiou, G. Verros 2007] Driver Conditioning -Monitoring [Preeti Bajaj and Rashmi Parsai 2007, Muller Fabian and Wenzel Andreas 2007, Asvin Goel and Voker Grunn 2006] Vehicle Artificial Intelligence [V. Turchenko1, V. Kochan1 et al 2003, Keith G. Cochran 1991, Nestor Rychtyckyj 2004] Automated Highway System [Roberto Horowitz and Pravin Varaiya 2000, Randolph W. Hall 1996]have been previously studied. The conclusion of these studies shows that these technologies inform drivers of current network conditions thus promoting more appropriate travel decisions. Some other examples of vehicular securities are Adaptive cruise control system [L.C.Davis 2005, Xi Zou and David Levinson 2002, Cornelie. J.G, Ruben Visser et al 2006] The Adaptive cruise control system was studied to improve the stability against the formation of jams. Results of these studies shows that, adaptive cruise control vehicles are more effective, the implementation of cooperative merging was recommended. No effort was made to explain how such an improved functionality could actually be implemented; only the possible improvement in traffic flow was demonstrated if such a system were feasible. Different methods of Ultra parking were studied. Sensors along with high dynamic CMOS imager chips Video cameras were developed to detect the vehicle environment. A monocular vision based parking-slot-markings recognition algorithm is also described in these research to automate the target position selection of automatic parking assist system [P.M. Knoll and B.J. Schäefer 2005, Ho Gi Jung; Dong Suk Kim et al 2006]. These studies have concluded that these sensors and video cameras will improve the performance of the ultra parking system and the proposed algorithm will successfully recognized parking slots even when adjacent vehicles occlude parking-slot-markings severely. Above mentioned are some of the few technologies and methods which are being studied by the researchers. Results of these studies show that these technologies can be very useful in transportation security. These technologies can sense oncoming danger and issue timely warning to the driver and prevent many accidents, and consequently save money and reduce personal suffering. But most of these researches are implementation-oriented. Hence, before mplementing these new methodologies and methods on transportation system, the precise impact of the technology on the system needs to be considered. Because these methods and systems have their own advantages and disadvantages.

1.8 Different Methods of Improving the Security 

There are different types of security, such as personal, company, public and country security. All these aspects make it hard to give one single definition. A commonly accepted conception though, is that security is qualities or measures taken to reduce the probability for unwanted incidents to happen. In recent years, increasing attention has been paid to transportation security issues, and to protecting the transportation system from threats and disruptions. As a consequence, security concerns are now attracting more attention. Security should be considered as part of a broader picture, not a wholly new and different problem but one that is similar and closely connected to the transportation community's previous experience in responding to accidents, natural disasters, and hazardous materials. Research and development can contribute to that response in important ways. [Improving Surface Transportation Security 1999] This section gives the basic idea about the research and technologies which is being developed for current and future transportation security planning: Embedded processors, such as radio frequency identification tags, e-sensors and e-seals that are read by electronic readers at all points, are more and more being used to track freight shipments as they make their way across the country. E-sensors can detect and document changes to a shipment that occur along its route. For example, if terrorists were to tamper with a container of hazardous waste, e-sensors would notify the proper security organization of the container intrusion. [Ronald W. Tarr, Vicki McGurk, et al 2005] Other types of security devices being used to track shipments and employee activity include cryptography, the basis for most secure Web-based activities; biometric devices that identify persons on the basis of one or more physical attributes, such as a fingerprint or retina pattern; and wireless communication tracking systems that report shipment data to control points. 

1.8.1 Vehicle Surveillance 

This is mainly helpful since many suspected vehicles can be located before any added crimes are committed. The AMBER alert system has been a successful example in searching for suspected vehicle under abduction charges. Information of the suspected vehicle is spread to the public via media and on dynamic message signs along the transportation network. Intelligent surveillance can work in conjunction with such systems without infringing on civil liberties.

1.8.2 Vehicle Identification Technologies 

Vehicle identification may be consummate through sensors, cameras, vehicle-to roadside communication, or combinations of these. Ownership identification can be achieved by tying the vehicle ID to a person and contact/account information, generally through a database maintained by a vehicle registration agency. A consistent ID system for vehicles and owners is compulsory. 

1.8.3 Sensors: 

Sensor systems may be subsurface (e.g., loop detectors), roadside (e.g., laser profilers), or overhead (e.g., infrared beams). Their primary uses are in detecting the presence of a vehicle, counting the number of axles, helping in classifying vehicles, and counting the number of vehicles crossing a point. They may also serve as gatekeepers by triggering other vehicle identification systems. 

1.8.4 Transponders: 

Transponders are becoming a general form of vehicle identification. In this technology, an RFID chip is embedded in a unit or sticker, called an electronic tag, which is mounted on the windshield near the rear-view mirror of the vehicle. As the tag passes near a gantry with a mounted radio transmitter, it responds to the radio signals. One drawback is masking of the signal by metallised windshields. Laser and infrared signals have also been tested, but the radio spectrum provides the greatest level of accuracy. 

1.8.5 Cameras: 

When sensors detect a vehicle, closed circuit television (CCTV) cameras on overhead gantries can take a picture of the license plate. Optical Character Recognition (OCR) software is then used to read the picture, and the plate number is checked against a database to identify the owner associated with the vehicle. A drawback of license plate identification/ recognition (LPI/R) using OCR is the need to refer non-reads (generally due to varying license plate fonts and designs, and plate obscuration), to a human, and the resultant extra cost. However, LPI/R has been gaining support as an enforcement tool because it registers visual evidence of violations. 

1.8.6 Cell Phone Technology: 

In this technology, a cell phone device would be installed in a vehicle, and frequent communication between cellular towers and the device would determine the vehicle’s location. Given the near total coverage of cell phone signals in urban areas of the U.S. and the deployment of GPS capabilities in cell phones for 911 phone locating, this technology appears to be technically feasible. Installing a cell phone in a car will likely be less expensive than installing an OBU with GPS capabilities. In addition, the infrastructure needed (cell phone towers and user/accounting systems) already exists. However, coverage in remote areas is still spotty.
1.9 Appliances of Web Technology 

Web is the most critical technology to carry data via internet. The primary function of a web server is to store, process and deliver web pages to clients. Generally, most of the web servers support server-side scripting using Active Server Pages (ASP), PHP or other scripting languages. Web servers are not only used for serving the World Wide Web but also found embedded in devices such as printers, routers, and webcam. No additional software has to be installed on the client computer because only a web browser is required. There are three main parts in this technology. They are hypertext document, web server and web browser. The communication between client and server takes place using the Hypertext Transfer Protocol (HTTP). Pages delivered are most frequently Hypertext Mark-up Language (HTML) documents, which may include images, style sheets and scripts in addition to text content. Hypertext document also called web document is a text document including HTML element. Web server is a system collecting the web document by using computer and can retrieve when it is required. The heart of the web is Uniform Resource Locater (URL). The address consisting of domain name and Uniform Resource Identifier (URI) is called URL. A URL will have the following format such as protocol name, domain name, path and parameter. The basic function of web browser is to carry the data from user to web server and vice versa. The most popular web browsers are Microsoft Internet Explorer, Mozilla Firefox, Google Chrome, Apple Safari and Opera. 
GPS Based System 
GPS (Global Positioning System) is based on satellite technology. The most important applications of the GPS are positioning and navigation. The advantages of using GPS is it can be used any weather conditions, anywhere in the world, 24 hours a day. GPS can be used to measure the ranges between the receiver and a few simultaneously observed satellites. The data are available for the real-time and saved for downloading. The receiver internal software is usually used to process the real time data with single point positioning method and to output information to the user. The precise positioning and navigating are usually carried out by an external computer with more powerful software because of the limitation of the receiver software [5, 6, 7]. The position of GPS receiver can be calculated by receiving signals from at least three satellites using triangulation method.

1.10 MODULES

There are # main modules in the system 

· Admin Module 

· User Module 

· Transaction Module 

Admin Module 

In Admin Module, is like the master key as it has access to all the data and also access and make changes in any of the three modules. Hence providing total authority and independence to admin. The database of admin in back end has attributes like admin name, admin ID admin, adminPno.
User Module 

This is the most important module of whole system as this the module which going to be used by several user and depending on this Quality, compatibility, precision of the system is going to be depended. As being the User Interface and mediator between user and system it has to be at its best. 

Transaction Module 

This module does all the processing and billing as well as provide details about journey and its cost. This module provides and generates data as billing, booking, payment etc. takes place due to this module. Hence data of this module is very much helpful future analysis in system.
CHAPTER 2
LITERATURE SURVEY

1. “GPS AND RFID BASED INTELLIGENT BUS TRACKING AND MANAGEMENT” ANURADHA VISHWAKARMA, AGARJA JAISWAL, ASHWINI NEWARE, SHRUTHI GHIME, ANTARA MARATHE, RESHMI DESHMUKH.

GPS and RFID Based Intelligent Bus Tracking System is useful, accurate, robust, flexible and economical. In this work, GPS is used for obtaining the location of the bus using Google Map and RFID is used for the identification of bus. RFID card is also used here for transactions related to fuel filling. Therefore, whole information of a particular bus is stored in database at the server side. An ultimate aim of this system is to develop a flexible, cost effective and user-friendly vehicle tracking system that can cater the needs of owner of transportation companies with minimum technologies backing at the user end. In developing countries, such technologies are very useful for tracking of vehicles. The owner of transportation networks no longer see the actual movement of bus, but the owner expects a certain quality of service in terms of the safety assurance, journey time, facilities provided during travel. Vehicular tracking systems has proved to be as a useful technology for bus traveler agencies with good facilities. Bus information taken care with RFID and existing location taken care with GPS. Current tracking processes that are in use, such as barcode scanning software, in situations where hundreds of bus are present, the act of scanning each individual bus to check for proper placement can become a tedious and inefficient use of company time and energy. With the design and implementation of an vehicle monitoring system, we are able to drastically reduce the effort needed to monitor and track a large number of target vehicles. This prototype, when implemented, will allow for a more efficient vehicle tracking system that saves time and, in the end, saves money while providing a simpler tracking device. Using active RFID hardware and a medium strength RFID receiver, we designed a prototype tracking unit to be used to solve the issues surrounding large scale vehicle monitoring. The prototype combines the capabilities of the RFID receiver with a GPS tracking unit and an onboard embedded device to provide a complete base unit capable of tracking, monitoring, and saving vehicle information within one device. A successful and complete prototype was designed and implemented over the course of this project. The prototype properly tracks any number of target vehicles through RFID tag scanning and GPS location checking, entered vehicle information. Individual bus details can be accessed by the user through various menus that are provided during the running of the program. This will allow the prototype to be adapted to many different areas of use, instead of a predetermined work environment.
DRAWBACKS
· Using active RFID hardware and a medium strength RFID receiver, we designed a prototype tracking unit to be used to solve the issues surrounding large scale vehicle monitoring.
· Individual bus details can be accessed by the user through various menus that are provided during the running of the program.
2. “AN EFFICIENT BIOMETRICS-BASED REMOTE USER AUTHENTICATION SCHEME USING SMART CARDS” LI, CHUN-TA AND HWANG, MIN-SHIANG

In this paper, we propose an efficient biometric-based remote user authentication scheme using smart cards, in which the computation cost is relatively low compared with other related schemes. The security of the proposed scheme is based on the one-way hash function, biometrics verification and smart card. Moreover, the proposed scheme enables the user to change their passwords freely and provides mutual authentication between the users and the remote server. In addition, many remote authentication schemes use timestamps to resist replay attacks. Therefore, synchronized clock is required between the user and the remote server. In traditional remote identity-based remote authentication schemes, the security of the remote user authentication is based on the passwords, but simple passwords are easy to break by simple dictionary attacks. So, the cryptographic secret keys are used as they are long and random (e.g., 128 bits for the advanced encryption standard, AES). However, the cryptographic keys are difficult to memorize and they must be stored somewhere. Thus, they are expensive to maintain. Furthermore, both passwords and cryptographic keys are unable to provide non-repudiation because they can be forgotten, lost or when they are shared with other people, there is no way to know who the actual user is. Therefore, biometric keys are proposed which are based on physiological and behavioral characteristics of persons such as fingerprints, faces, irises, hand geometry, and palmprints etc. If the legal user lost his/her smart card, it is difficult for any adversary to derive or change the password because he/she can not pass the biometric verification. On comparing adversary’s biometric template with the biometric template stored on the smart card, the illegal request will be rejected. Besides, the secret information stored on the smart card is as secure as the password. If the illegal user intercepts the message (IDi , M2) from Ci and try to masquerade as the remote server. It is impossible for the user to compute the message M6 to convince Ci unless he/she knows the secret information Xs. Furthermore, in our protocol, the server does not store all random values ever sent by the client. – In our proposed protocol, the server does not store all random values ever sent by the client and parallel session attack is completely solved by generating the random number between user and remote server. In this article, an efficient biometrics-based remote user authentication scheme is proposed. By comparison with other related schemes, the proposed scheme not only keeps good properties (e.g. without synchronized clock, freely changes password, low computation costs, mutual authentication) but also provides nonrepudiation because the characteristics of personal biometrics. Thus, it is suitable for various authentication cryptosystems in distributed computing environments since it provides security, reliability, and efficiency.
DRAWBACKS

· It is fairly complicated to achieve time concurrency and some disadvantages exist such as the delivery latency and the different time zone, and so forth.
· We shall present a secure and efficient biometric-based remote authentication scheme and compare it with other related schemes in terms of functionality requirements and computation costs.
3.“AN IMPROVED BIOMETRICS-BASED USER AUTHENTICATION SCHEME WITHOUT CONCURRENCY SYSTEM” Y.-W. LAI, AND S.-C. CHANG, AND C.CHANG

This new technology has allowed us to develop a novel method of user authentication using a smart card. In addition, many authentication schemes need a system of synchronized clocks to withstand replay attacks and achieve mutual authentication. Since a system of synchronized clocks between the user and the remote server is an extra burden for both, we propose an improved scheme without a system of synchronized clocks to achieve mutual authentication. By using smart cards, engineers have recently proposed many password authentication schemes for remote login systems. Such schemes allow a legal user to use the combination of identity and password to log in to the remote server with a unique smart card. The main advantage of such schemes is that the remote server does not have to keep a password table in its database. Hence, the well-known stolen verifier attack can be resisted. At the current time, biometrics is becoming more and more popular for user authentication and providing secure system. Because of the many applications that people use on the Internet, many passwords must be remembered. The large and growing number of passwords that people must remember is a serious problem. Based on this reason, we think that there might be a better way to achieve the remote user authentication. Biometrics comprises methods for uniquely recognizing humans based upon one or more intrinsic physical or behavioral traits. In computer science, in particular, biometrics is used as a form of identity access management and access control. It is also used to identify individuals in groups that are under surveillance. With the blooming development and advancement of computer technology, people’s biometrics information, such as fingerprints, faces, and irises, can be used to confirm their identities. There are two main advantages of biometric keys. First, biometrics cannot be lost or forgotten. Second, biometrics information is very difficult to duplicate or copy. In this article, we propose an improved biometrics-based user authentication scheme without the use of a traditional password. This advantage is that the users just use their owned biometrics to be verified through the proposed system. They don’t have to remember many passwords to pass any authentication protocol. To compare with other related schemes, our proposed scheme has higher efficiency and better functionality than others. Besides, we solve the weakness of Li and Hwang’s scheme by employing just one factor to develop a novel method using the smart card. The comparisons show that our scheme is more secure, practical, and efficient than other related schemes. Hence, our novel method is most suitable for the wireless networks, such as mobile phone. In the future, we will apply our protocol to the different wireless networks.
DRAWBACKS
· The large and growing number of passwords that people must remember is a serious problem. 

· Based on this reason, we think that there might be a better way to achieve the remote user authentication.

· The biometrics technology has become a new issue in computer science. 

· This new technology has allowed us to develop a novel method of user authentication using a smart card. 

4. “INTELLIGENT BUS MONITORING AND MANAGEMENT SYSTEM” M.A.HANNAN, A.M.MUSTAPHA, A.HUSSAIN, H.BASRI

This paper deals with the implementation of an intelligent bus monitoring system based on current challenges and problems. In this system, radio frequency identification (RFID) and integrated sensing technologies such as global positioning system (GPS), general packet radio service (GPRS) and geographic information system (GIS) are used to monitor the movement of a bus. A new theoretical framework and ruled based decision algorithms are developed for the system. An experimental setup is developed for the prototype implementation. RFID is a wireless identification technology that has been used in many fields, including solid waste bin monitoring, human, animal, goods, and object tracking, and in street trees management. Past researchers have proven that the implementation of RFID in any identification and monitoring system can improve the overall performance of the system at affordable prices. For that reason, RFID is chosen as one of the technology implemented in the bus monitoring system. Along with RFID, other sensing technologies such as a GPS, GPRS, and GIS can be used in a monitoring system. GPS, GPRS, and GIS have been integrated together in various studies, and the good results demonstrate that the technologies are compatible. From the reviews, RFID, GPS, GPRS, and GIS are chosen to be integrated and tested in the realization of a bus monitoring and management system. An intelligent system is a system that is able to act according to its situation without having to be instructed by humans. For instance, in an intelligent car cruise system, image processing is used in order to detect the car, base on the image signal obtained . In general, an intelligent system consists of a data processor, which can be an expert rule-based system or a machine learning system, such as an Artificial Neural Network (ANN), which is usually used as a data trainer. A machine learning system fed into an intelligent system enables the overall system to classify current events on its own. In addition to feeding a learning machine into a system, an intelligent system can also consist of a simple formula that produces a series of inputs and outputs, which can be interpreted by a finite-state machine. This paper developed an intelligent campus bus identification, monitoring and management system using RFID and sensing technologies. A theoretical framework and interface algorithm utilizing RFID and communication technologies, i.e., GPRS, GPS and GIS, has been developed for a prototype. The interface algorithm in the control center is able to analyze the location of the bus, information about the driver and the status of the bus, and whether it follows the schedule. Thus, the proposed system should be able to enhance the efficiency of the campus bus system.
DRAWBACKS
· This paper deals with the implementation of an intelligent bus monitoring system based on current challenges and problems.

· An intelligent system is a system that is able to act according to its situation without having to be instructed by humans. 

· An intelligent car cruise system, image processing is used in order to detect the car, base on the image signal obtained.

 .
5. “WIRELESS SENSOR ENABLED PUBLIC TRANSPORTATION SYSTEM” SUNIL PRANNEL NARAYAN, MANSOUR H.ASSAF, SHALVINDRA KRISHNEEL PRASAD.

The Radio Frequency Identification (RFID) Technology can be used for vehicle identification to gather information in real-time from roads by getting the vehicles location from RFID readers placed in the vehicle. This paper focuses on designing the Public Vehicle Location System (PVLS). The proposed structure consists of passive RFID tags placed at various locations on the chosen route, RFID reader on the Bus, wireless communication with a PC and commanding software (RFID reader and database structure), also PVLS applications and website. The designed system controls, manages and monitors the performance of RFID readers. It also filters and stores the information in an appropriate format so that it could be used without difficulty in the application system and website. The value of time is precious in today’s fast paced community and nobody can afford to waste long hours waiting for a public transport. Due to this time crunch, it will be of convenience to the public if the precise arrival information, real time status, travel duration, etc., are available so that they can choose other alternatives. Presently, one cannot completely rely on the fixed bus timings provided by Bus Companies on their websites as factors such as traffic and in some cases, accidents, delay the arrival of buses. Management of bus schedules at the bus stations thus becomes very difficult and unpredictable. Hence, there is an urgent need to develop an efficient tracking system to satisfy the needs of the commuters. RFID evidently is not a new technology; rather its origin dates back to World War II. It is a programmed identification technology that allows for noncontact reading of data, thereby making it attractive for vehicles. It is usually operated with a tiny battery. The network lifetime is mainly affected by the targeted application and capacity of the battery. Hence, minimizing communications among the nodes is one of the essential requirements in designing a network of wireless sensor nodes. When Radio Frequency Identification (RFID) technologies are coupled to a Wireless Sensor Network (WSN), new features are provided such as tracking, identification and localization. An RFID tag is incorporated into the object to be tracked or localized using radio signals. Among the various applications that can benefit from RFID-based localization and tracking technologies, vehicle identification and tracking appears to be a promising field. The design of the PVLS consists of a PC (server) and website. The PC contains the database and the system applications. The RFID reader of PVLS is simulated to evaluate that the system works and test its ability to collect and manage the arrival time information of buses from several tags in real-time. The reader is programmed to connect the PVLS with database, and to arrange the information that is received from readers in appropriate format to be used in the application system and website. Wireless communication (Wi-Fi) system is used to connect the PC with the readers.
DRAWBACKS
· RFID technology provides a variety of solutions to common problems faced by individuals and large complex businesses daily.
· The traffic sampling data was used to avoid multiple data collision which was a very challenging issue in his approach.

2.1 EXISTING SYSTEM

· In the existing system Colleges have to manually maintain information regarding College busses and routes. 
· Information relating to student details and bus passes have to be maintained separately. 
· Provide a simpler method to store and access information related to buses and students.
· Provide a simple interface which will be easily used without much training.
· Reduce paperwork and make all related information accessible easily.
· Bus management system is used for the purpose of tracking, this is done by the help of GPS. 

· In the existing system only admin can track the location of the buses. 

· The admin who has rights can only access this system. 

· In this existing system the admin receive the message about the condition of buses, the travelling speed of the bus and the system sends the message when the bus is delayed and cancelled due to various reasons. 

· All this functions are accessed only by the admin not by the students, faculties or others.
2.1.1 Disadvantages of existing system
· It allows the user to select from list of event types. Events Management System is very helpful for events. 
· This application being as a platform to know the events, to apply for the events. Event organizer is an application under project management for managing festivals or social events like gathering, colleges, events, conferences etc. 
· To understand use of this application consider the flow of actions happening, by this application user can register the students, after registering, user can login, after login, event details including name ,contact, address, venue of the event, date, event conducting time, cost of events etc. After receiving SMS student can register through application.
· Students and faculties are not able to track the bus. 

· The students and faculties don’t know the changed bus when their travelling bus is stopped.
· No proper scheduling. 

· No information about routes. 

· Non availability and delays of bus. 

· No proper safety of passengers.
2.2 PROPOSED SYSTEM
· The Bus Management System is a desktop system aimed at students, college administration to maintain bus facility. The system takes student information as input source and attempts to maintain the bus services. 
· It allows flexibility during these processes.The system generates exhaustive reports related to the Bus Management i.e. Fees paid, dues, rout no. & bus stop. 
· The reports highlight various bus services and features of the bus, which can be subjected to improvements especially for the college administration to improve bus transport system.
· The system requires comparatively small amount of resources such as memory, input/output devices and disk space.
· Our system handles all the data like current location of bus, management of buses, its schedule and security of passengers. 

· Some technologies like GPS, RFID are used for development purpose.
· College transportation especially buses are not scheduled properly and not reach the destination bus stops with in time. 

· This system is used to determine the location of vehicle and its information (Speed, Distance travelled, Location etc…). 

· We also provide the information of buses, students, faculties who are using college transportation. In this proposed system everyone can access the system.

2.2.1 Advantages of proposed system

· Develop software such that everybody working in college’s bus management can handle easily. Trainer can store & retrieve data easily. And hence, keeping these major target segments in focus, the system was developed.

· The economic factors were also worked out keeping the target segments into focus. The objective of developing a tool for technical as well as non-technical user hence got achieved

· Students and faculties can track the bus. 

· They can see the alternate or changed bus when their travelling bus is stopped.
2.3 FEASIBILITY STUDY
The feasibility of the project is analyzed in this phase and business proposal is put forth with a very general plan for the project and some cost estimates. During system analysis the feasibility study of the proposed system is to be carried out. This is to ensure that the proposed system is not a burden to the company.  For feasibility analysis, some understanding of the major requirements for the system is essential.

Three key considerations involved in the feasibility analysis are:

· Economical feasibility

· Technical feasibility

· Operational feasibility

2.3.1 Economical Feasibility
This study is carried out to check the economic impact that the system will have on the organization.  The  amount  of  fund  that  the  company  can  pour  into  the  research  and development of the system is limited. The expenditures must be justified. Thus the developed system as well within the budget and this was achieved because most of the technologies used are freely available. Only the customized products had to be purchased.

The economic feasibility based on the terms of:

· Time

· Cost

· Man power

2.3.2 Technical Feasibility
This study is carried out to check the technical feasibility, that is, the technical requirements of the system. Any system developed must not have a high demand on the available technical resources. This will lead to high demands on the available technical resources. This will lead to high demands being placed on the client. The developed system must have a modest requirement, as only minimal or null changes are required for implementing this system.

2.3.3 Operational Feasibility
The aspect of study is to check the level of acceptance of the system by the user. This includes the process of training the user to use the system efficiently. The user must not feel threatened by the system, instead must accept it as a necessity. The level of acceptance by the users solely depends on the methods that are employed to educate the user about the system and to make him familiar with it. His level of confidence must be raised so that he is also able to make some constructive criticism, which is welcomed, as he is the final user of the system.

CHAPTER 3
SYSTEM SPCIFICATION
3.1 HARDWARE REQUIREMENTS:
· Keyboard
· Mouse
· Hard disk 500GB
· Ram 4 Gb 
3.2  SOFTWARE REQUIREMENTS:
· Operating System : Windows 10
· Language              : Arduino UNO C++
3.3 HARDWARE AND SOFTWARE DESCRIPTION 

A. Internet Of Things 

The internet of things (IoT) is a internetworking of physical components. The interconnection via the Internet of computing devices embedded in everyday objects, enabling them to send and receive data. IoT is a community of sensors where information is exchanged, using extraordinary connectivity protocols, with systems. The exchange of the data can be bi-directional between sensors and structures. The internet of things refers to the ever-developing network of physical gadgets that feature an IP cope with for internet connectivity and the communique that occurs between these items and other internet-enabled gadgets and structures, M2M / IoT software and services. a system to machine (M2M) and internet of factors (IoT) projects observe a commonplace technological paradigm: smart devices, seamlessly connected to the net, allow remote offerings and provide actionable records.
B. Server
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AWS Server 

Amazon Web Services (AWS) is a comprehensive, evolving cloud computing platform provided by Amazon.com. Cloud computing is the on-demand delivery of compute power, database storage, applications, and other IT resources through a cloud services platform via the internet.

Specification:

· Hostname - EC2AMAZ-N6TJI60

· Instance ID - i-0c111b63621c86ab3

· Public IP Address - 52.14.133.188

· Private IP Address - 172.31.47.183

· Instance Size - t2.micro

· Availability Zone - us-east-2c

· Architecture - AMD64

· Total Memory - 30 GB

· RAM - 1GB
C. Nodemcu
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NodeMcu

The NodeMCU is an open source software and hardware development environment that is built around a very inexpensive System-on-a-Chip (SoC) called the ESP8266. The ESP8266, contains all crucial elements of the modern computer: CPU, RAM, networking (Wi-Fi), and even a modern operating system and SDK.
Specifications

· Wi-Fi Module – ESP-12E module similar to ESP-12 module but with 6 extra GPIOs.

· USB – micro USB port for power, programming and debugging

· Headers – 2x 2.54mm 15-pin header with access to GPIOs, SPI, UART, ADC, and power pins

· Misc – Reset and Flash buttons

· Power – 5V via micro USB port

· Dimensions – 49 x 24.5 x 13mm
D. GPS Module 

A GPS navigation device, GPS receiver, or actually GPS is a device this is able to receive statistics from GPS satellites after which to calculate the device's geographical function. using suitable software, the device may additionally show the location on a map, and it could provide instructions. The Global Positioning System (GPS) uses a global navigation satellite system (GNSS) made up of a community of no less than 24, but presently 30, satellites located into orbit through the U.S. Department of Defence. A GPS device can retrieve from the GPS system region and time data in all weather situations, everywhere on or close to the Earth. A GPS reception calls for an unobstructed line of sight to 4 or extra GPS satellites and is an issue to terrible satellite tv for pc sign conditions. In tremendously bad sign situations, for example in urban areas, satellite signals may also exhibit multipath propagation where signals bounce off structures or are weakened by using meteorological situations. Obstructed traces of sight may additionally rise up from a tree canopy or interior a structure, which include a building, garage or tunnel. today, maximum standalone GPS receivers are used in motors. The GPS functionality of clever phones may also use assisted GPS (AGPS) generation, which can use the base station or cell towers to provide the device vicinity monitoring functionality, especially while GPS signals are bad or unavailable. but, the cell community part of the A-GPS technology would not be to be had when the clever phone is out of doors the variety of the cell reception network, while the GPS factor might otherwise continue to be available.
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GPS Module
CHAPTER 4
SYSTEM DESIGN AND DEVELOPEMENT
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CHAPTER 5
TESTING AND IMPLEMENTATION

5.1 TESTING

 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 5.1.1Unit Testing


Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

5.1.2 Block Box Testing

Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.

5.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

CHAPTER-6
CONCLUSION
CONCLUSION
The RFID tag provides a protected and strong strategy for holding students identification with correct boarding location and payment of fees status. Computerized entry with student details are stored which could be referred anytime. Authentication with the help of fingerprint provides secured bus system and to identify each individual uniquely. The main objective of the proposed system is to reduce man power and time.
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