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Abstract 

Smart Public Transportation (SPT) is a subsystem of 

Intelligent Transportation Systems (ITS). It can control public 

transportation systems in a highly intelligent manner to keep 

up their execution, and to give information on excursions and 

system working conditions to clients (travelers and leaders). 

Quick advancement in equipment, programming, and 

correspondence innovations has encouraged the rise of 

Internet-associated devices that give perceptions and 

information gathering from this present reality. This paper is 

the review method by conducting surveys on IoT based smart 

public transport and various techniques on the intelligent 

transport system. The results of this study show that IoT 

utilization till now tends to give priority to safety in avoiding 

road accidents but has not yet discussed how intelligent 

transportation system can be developed by integrating bus 

scheduling, bus presence detection, and payment efficiency of 

passengers by booking seat system so that limit congestion and 

reduce waiting time of the passengers. This research proposes 

breakthroughs incorporating the concept of the Internet with 

the integration of platforms of industrial actors involved in 

order to harness the power of IoT for various conveniences 

especially in the field of public transport and produce 

intelligence transportation system which is one of the smart 

city concept indicators. The objective of the paper is to 

examine different ITS design and model and survey such 

models to get inside and out of their architecture. It will lead to 

gaps in knowledge which can be further studied. The paper 

features the investigations of numerous frameworks and 

furthermore gives the future extension in the field of its to 

make it easier to utilize. 

Keywords: Smart Public Transportation (SPT), Intelligent 

Transportation System (ITS), Internet of Things (IoT), 

Internet-Connected Sensory Devices (ICSD). 

 

INTRODUCTION  

Superior computing, information gathering, examination, and 

public information are powerful advancement in 

transportation. Versatile computing has empowered customers 

to utilize an expanding scope of users to book services and 

plan trips. By interfacing up to the different strands of multi-

mode tours, the Internet of Things could all around enhance 

the way by which we travel. The number of sensors in vehicles 

and public transport frameworks is growing. Different makers 

of electric vehicles by and by offer applications that can 

remotely screen battery power and timetable charging. 

Looking further into the future, totally self-overseeing vehicles 

could, finally, be facilitated into a vehicle route of action for 

brilliant streets, activity lights, signs, streetlights, and 

stopping. In Signaling the drivers modify their speed of the 

light if traffic lights are going to change is right now being 

used. 

 

A. Commuters 

By connecting close continuous information from various 

transport frameworks travelers will have the ability to design 

their voyages with more prominent assurance. They will have 

the ability to see an entire route, how unique techniques for 

transport partner, and access information about expenditure 

and suspensions [1]. Better information may drive the use of 

more viable sorts of transport as an exceptional part of the 

journey. Making information open and accumulated will 

require huge exertion from transport administrators. Design 

mapping, route planning, and scheduling applications are areas 

that have been thrown open for further development. Other 

transport providers should make their data accessible to 

encourage developers to train the artificial intelligence system 

based on the past data. Satellite navigation is now proficient to 

assemble movement information and re-route drivers. Sensors 

in cars will furnish drivers with extra information about 

driving conditions, street terminations, and movement 

episodes. Cell phones and locally available screens will 

progressively give the interface among vehicles and their 

information-rich condition. Sensors could furthermore permit 

more complex movement control by estimating and 

transmitting the exact speed and area of each vehicle out and 

about, in close continuous. 

 

B. Safety 

Sensor innovation ought to have the capacity to envision 

crashes and consequently make a misleading move, 

diminishing their event and seriousness [2]. The Internet of 

Things could likewise have an essential influence on vehicle 

maintenance and wellbeing, time  identify failing components 

and to advance administration schedule. Devices can be fitted 

to your car that recognizes mechanical issues and reduces the 

risk of an incident. 
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C. Transportation of Goods 

Better sensors will enhance the quality and estimation of 

information about supply chains, giving rich information on 

the area and state of goods. The most critical hindrance to 

track numerous merchandises is the trouble in associating 

sensors all through their adventure. Association requires the 

capacity to trade information between warehousing, transport, 

and retail arrange. Additionally, advancement could be taken 

by concurring normal models, catalyzed by exhibit ventures 

and government bolster [3]. The Internet of Things will 

likewise make chances to mechanize cargo transporters. For 

instance, the running of overwhelming merchandise vehicles 

on motorways could be mechanized to frame companies. This 

would empower vehicles to keep running at set interims and 

standard speed; maximizing eco-friendliness. 

 

SMART PUBLIC TRANSPORT SOLUTIONS BASED 

ON DIFFERENT TRAFFIC MANAGEMENT AND 

SCHEDULING SYSTEM- RELATED WORK:  

A. Independent Vehicle Public Transportation System: 
Scheduling and Admission Control  

The Autonomous Vehicle transportation system focus on the 

two major problems of the system: scheduling- to configure 

the most economical schedule to accommodate transportation 

requests, and admission control- to determine the set of 

admissible requests among all requests to maximize profit. 

The paper is on a new public transport system which 

accommodates many people in a short time offering point to 

point services [4]. 

A control focus co-ordinate all vehicles, deal with all service 

tasks and appoint vehicles to serve the requests. Scheduling 

problem is analyzed using Dijkstra’s Algorithm-to determine 

arrival time to configure travel schedules. Admission control 

issue is pointed to thinking about that all timetables are 

allowable moving those solicitations with short possible ride 

time. Genetic Algorithm based technique is utilized to take 

care of the above issue. The generation for assessment 

utilizing genuine taxi benefit information in the city of Boston 

in the MATLAB condition. The examination uncovered 

benefit exceedingly relies upon the parameters of the 

individual demands and benefits from various cases are not 

specifically practically identical with the way that 

progressively the number of vehicles, more benefit can be 

made. 

 

B. Impacts of applying AVLs to public Transportation 
Management: 

Characteristics of a system for tracking and analyzing Public 

transport in a medium-sized city is presented in this paper. It is 

proposed to create and apply a model to foresee bus locations 

and entry time utilizing ongoing information and recorded 

information from the past transport keep running on a similar 

route for which the forecast is being made. The exploratory 

examination was directed in the city of Nis in Siberia. A server 

introduced in the city transport observing focus acquired 

positional updates from vehicles.150 buses had tracking 

devices installed and a particular bus stop selected was 

installed with information display. Results showed that the 

prediction algorithm was more specific than earlier Kalman 

filters for transport information systems offering point to point 

services [5]. 

 

C. Predictability of Transport Usage –A Study of Bus Rides in 
Lisbon and Portugal 

The paper centers on the consistency of transportation use. It 

finds the accessibility of massive trip records from electronic 

ticketing framework from a large number of rides in a great 

many transport clients in the city of Lisbon, Portugal. Each 

time an explorer loads up a transport a section is taken in an 

electronic track history related with the cardholder. Mining 

these data on bus transport usage allow analysis of the extent 

to which transport behavior of bus riders is predictable. 

Prediction Algorithm was used to establish a) The extent to 

which user rides are predictable b) classification of the bus 

according to predictability-based on prediction accuracy and 

characteristic of bus usage behavior [6]. The study based on 

data collected from Automatic Fare Collection Systems and 

Automatic Vehicle Location systems showed that daily bus 

use can be predicted with a high degree of accuracy for a large 

proportion of rides. 

 

D. Smart Assistance for Public Transport System 

This paper clarifies about open Smart Assistance in Public 

Transport System. The endeavor is planned to be performed 

for public transport (for ex: PMTs in Pune). It has the whole 

brilliant help framework required for public security and 

wellbeing. The beautiful framework incorporates security for 

ladies too. This task comprises extra two modules, they are 

accident location and observing office. It moreover has been 

anything but difficult to utilize the application for the customer 

to track transport splendidly on their cell phones. The structure 

can be planned with both GSM and GPS modules. Here, GPS 

structure is used to get reliable co-ordinates for disconnected 

(GSM) structure framework. People who are available in the 

transport need to get data about the accessible seat in the 

transport alongside the ebb and flow transport stop and 

additionally time in which the transport touches base in the 

following stop. It also has an incline for handicap and more 

established people to give them straight imposition to use the 

vehicle advantage. It furthermore has driver affirmation 

system using RFID tag. [7]. The framework likewise has 

numerous extra highlights to make people in general transport 

savvy and simple to utilize framework, with the goal that the 

general population can take the shrewd favorable position of 

it. The framework is particularly intended for Smart Cities as it 

is inclining nowadays. 

 

Internet of Things  

The Internet of Things is a novel change in the context in the 

IT field [8]. The articulation "Web of Things" or, in other 

words definitely comprehended as IoT is the mix of two vital 

words one is 'web', another is ‘things'. The Internet is a 
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worldwide arrangement of interconnected PC  that utilize the 

standard Internet convention suite (TCP/IP) to serve billions of 

clients around the world. It is a system of systems that 

comprise a great many private, open, scholastic, business, and 

government systems, of the neighborhood to a worldwide 

degree that are connected by an expansive array of electronic, 

remote and optical systems administration advancements [9].  

 

 

Fig.1. Architecture of Sensor Node 

 

Figure 1. Demonstrates the network of IoT with various 

gadgets. Today in excess of 100 nations are connected into 

trades of information, news, and feelings through the Internet. 

While going to the Things that can be any question or 

individual which can be discernable by this present reality. 

Regular articles incorporate not just electronic gadgets we 

experience and utilize every day and mechanically progressed. 

items, for example, hardware and gadgets, yet "things" that we 

don't do regularly consider as electronic by any stretch of the 

imagination, for example, sustenance, dress; and furniture; 

materials, parts and gear, merchandise and concentrated 

things; landmarks, landmarks and gems and all the variety of 

business, culture and complexity [10]. That implies here things 

can be both living things like individual, creatures—dairy 

animals, calf, pooch, pigeons, rabbit and so forth., plants—

mango tree, jasmine, banyan and so on and non-living things 

like seat, ice chest, tube light, blind, plate and so forth any 

home machines or industry mechanical assembly. So now, 

things are genuine questions in this physical or material world. 

Figure 2. Demonstrates the diverse application areas of IoT.  

 

 

Fig 2. Application domain of IoT 

 

ITU Architecture According to the recommendations of the 

International Telecommunication Union (ITU), the 

framework, Architecture of Internet of Things includes of (1) 

The Sensing Layer (2) The Access    Layer (3) The Network 

Layer (4) The Middleware Layer (5) The Application Layers 

These resemble the Open Systems  

Interconnection (OSI) reference show in system and 

information correspondence. IoT is up 'til now creating and 

continues being investigated by a couple of researchers. 

Diverse models, stages, and applications are proposed and 

arranged in order to benefit society. Presently days IoT is 

utilized in the shrewd open transport framework to give 

effective support of the traveler's needs. IoT is utilized in the 

various subsystem in the transportation area. The Table no.1 

gives insights about various IoT based open Transportation 

present by various authors. 
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Table I. IoT based public Transportation present by different author’s 

Author Year Title Problem Solutions 

Handte, Marcus, et al. 2015 An Internet-of-Things 

Enabled Connected 

Navigation System for 

Urban Bus Riders 

 

Give viable public 

transport 

administrations to 

fulfill the expanding 

demands for urban 

mobility. 

An Internet-of-Things empowered route 

framework for urban transport riders [11]. 

Rashmi, G. A, et al.  

 

2017 Smart Public Transport 

System Using Internet-

Of-Things 

Proficient 

transportation issue 

out in the public 

transport 

framework. 

smart public transportation framework 

utilizing IOT which gives three novel data 

administrations to transport travelers: 1) 

Micro-route 2) Crowd-aware route 

proposal and 3) Bus arrival time 

estimation [12].  

Chepuru,  Anitha, and 

Dr. K. Venugopal 

Rao.Handte, Marcus, 

et al.   

2017 A Study on Security of 

IoT in Intelligent 

Transport Systems 

Applications  

 

The improvement of 

security natives for 

vehicle to vehicle. 

This paper presents Internet of things 

(IoT) is actualized in Intelligent transport 

(ITS) applications as existing framework 

Study examinations the current work is 

done in IoT – ITS utilizing RFID 

Technology. Another technique for getting 

greater security by lessening attacks and 

likewise to diminish the correspondence 

time, calculation time, Encryption Time 

and correspondence overhead [13].  

Lohokare, Jay, et al. 2017 Scalable Tracking 

System for Public 

Buses using IoT 

Technologies 

 

A large number of 

individuals going by 

public buses waste a 

lot of 

time waiting at bus 

stops. 

The solution proposed in this paper 

includes utilizing the current web-

empowered gadgets on the transport (like 

the e-ticketing framework) or a basic 

Android tablet to catch the ongoing area 

and send to the servers. Getting to this 

area information from servers will be 

encouraged by Representational State 

Transfer (REST) APIs which clients can 

access through the Android application, 

SMS or online interfaces [14]. 

Mukheja, Pankaj, 

Nagendra R. Velaga, 

and R. B. Sharmila.  

2017 Smartphone-based 

crowdsourcing for 

position estimation of 

public transport 

vehicles 

In some cases, the 

area data from cell 

phone GPS  

is more mistaken. 

In this paper, enhanced particle channel 

calculation takes smartphone GPS 

situating information [from different 

travelers in a solitary travel vehicle (e.g. 

bus)] as info information. This 'publicly 

supported' information would then be able 

to be used to figure the vehicles' situating 

data with better precision utilizing the 

created improved molecule channel 

calculation [15]. 

 

IoT Based Smart Public Transport Solution 

There are unlimited gadgets inside the traffic monitoring 

structure utilizing IoT. Among difficulties of whole 

transportation, IoT is making achieved interoperability of 

these complex interconnected devices which require alteration 

and self-administering conduct. 

The main problem in IoT is the interoperability between 

different standards, information gatherings, heterogeneous 

gear, traditions, resources make, programming and database 

frameworks. Another issue is the requirement for a brilliant 

interface and access to various organizations and applications. 

It creates the impression that flexible administrators are a 

useful contraption to handle these issues, offer means to 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 2 (2019) pp. 466-471 

© Research India Publications.  http://www.ripublication.com 

470 

correspondence among such devices and handle the IoT 

interoperability. Adding to that flexible administrator is a 

perfect choice in examples of division or low bandwidth, 

disregarding messages across frameworks to vague objective 

and to handle the interoperability of IoT. All notifying 

exchanges among administrators are set up through the 

TCP/IP Protocol. A product specialist is a self-governing 

executable substance that watches and follows up on a 

situation and acts to accomplish predefined objectives. 

Operators can go among organized gadgets conveying their 

information and execution states and should have the capacity 

to speak with different specialists or human clients. A multi-

operator framework is a gathering of such elements, teaming 

up among themselves with some level of freedom or self-

sufficiency.  

Implementing operator innovation during the time allocated 

monitoring and control traffic is new methodology. Such 

innovation elegantly fits for carried and disengaged 

frameworks like traffic monitoring and controlling because of 

its self-rule, adaptability, structurally, and versatility in this 

way reducing the system stack and beating system dormancy. 

Specialists can likewise be utilized to pass messages crosswise 

over systems where the location of goal traffic gadget is 

unidentified. Each traffic question is spoken to as a product 

specialist (a clever protest operator). In this framework, the 

amazingly substantial assortment of gadgets will get 

interconnected and will be spoken to by its own astute 

operator that gathers data and reacts to others demands. 

Operators will give their usefulness as an administration. Self-

sufficient astute specialists are sent to give administrations 

important to the execution of utilitarian undertakings in each 

layer of the proposed engineering. An operator is implanted 

inside every gadget and every gadget bolsters all specialist 

capacities, for example, relocation, execution. The entire 

framework can be controlled by the particular application 

composed for every gadget's versatile operator characterizing 

how it should carry on and act astutely. Portable specialists 

inside the system relocate starting with one hub then onto the 

next enabling the gadgets to pass data to other people, recover 

data and find accessible assets. 

 

A. IoT Traffic Agents 

• Traffic Mobile Agent: Transmits/gets diverse sorts of data 

to/from different devices the Internet; deciphers the 

information originating from different items (RFID, sensors, 

clients), and gives a brought together perspective of the unique 

circumstance; speaks with different specialists in the system to 

achieve a particular assignment. All messages sent from this 

specialist will be exchanged to the traffic administration 

framework and discuss specifically with a static operator of 

the proposed utilization of the traffic administration 

framework referred to above. 

 User-Agent: gives clients constant data of substances 

dwelling in the framework. The client specialist is a 

static operator that associates with the client. It is 

required to facilitate with versatile operators.  

 Monitor Agent: screens the framework to identify 

possibility circumstances and triggers a few activities 

to respond to some label perusing occasions for the 

benefit of a shrewd traffic protest, for instance in 

crisis cases.  

 RFID Agent: in charge of perusing or composing 

RFID labels. When perusing a tag, as indicated by the 

information recovered from it, this specialist 

performs proper activities in handling a solitary 

undertaking for the benefit of a shrewd question of 

the related RFID and to move to various stages at the 

runtime.  

 Sensor Agent: gets, forms information that has been 

perused from the related sensor and spares (or send it 

someplace).  

 Traffic Light Agent: labels unpredictable traffic 

conditions and improves the traffic control directions 

immediately. 

 Camera Agent: is in the management of picture 

gathering. All exchanges between camera agent and 

video Web server are directed by means of the system 

layer. Camera agent can exploit the current structure 

of the camera-based activity checking frameworks 

that are as of now accessible in numerous urban 

areas. 

 

CONCLUSION 

Various smart public transportation is reviewed in this paper. 

The limitation of previous research is the absence of an 

integrated system in the platform. All researches have 

designed and recommended public transportation monitoring 

systems. The priorities and focus of their research are 

restricted to the security of public transport use. The future of 

this research will be developed by adding additional features, 

such as bench locking system by first registering or paying 

online so that while on the bus, passengers need to scan the 

received code when making payment using RFID technology. 

The model to be developed is platform integration by utilizing 

IoT technology that can be used by passengers to search for 

public transportation schedule, choose the route to be used, 

choose bus and choose. A bench or place that is still available 

until payment process before boarding Bus. Passengers will be 

comfortable and save waiting time. By utilizing the prediction 

time, passengers can wait for bus arrival. Subsequent research 

will be combining IoT technology, RFID, bus presence 

detection, bus scheduling monitoring and booking seat with 

online payment.  

Future open doors could incorporate integrating area 

information with anticipated courses to reproduce an entire 

adventure map guide to route vehicles around conceivable 

bottlenecks utilizing IoT. Such an improvement could 

significantly diminish clog, bringing monetary and natural 

advantages. In this setting the Internet of Things, applications 

are vital. It might bode well to mechanize transportation forms 

in specific conditions, for example, motorways and urban 

areas. In thick urban situations, these procedures may, in the 
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end, turn out to be completely mechanized. Nonetheless, the 

product expected to determine the difficulties of exhaustive 

mechanization for a huge number of vehicles is amazingly 

intricate. 
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