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I. WHAT ARE INTELLIGENT TRANSPORT 

SYSTEMS (ITS)? 
 

 ITS is the application of computer technology to the 

transport sector. ITS systems gather data about the 

transport system, process it, and then use the 

processed data to improve the management of the 

transport system, and/or to provide the transport 

user with more and better information on which to 

base their transport decisions. 

 

World population increasing at a greater pace alit 

crossed the digit of 7billion; simultaneously the 

world economy is also growing. People are used to 

the greater mobility and hence when it comes to 

mobility Transportation especially road 

transportation is the one which is easily accessible to 

everyone. There is no doubt in higher the people 

using the transportation system more will be the 

 

 

 

 

 

 

 

 

 

 

 

 transportation conflicts (accidents), and hence there 

comes the demand of proper systematic demand for 

transportation system which is capable of handling 

large mass of people on wheels safely and it is made 

sure that it is environment friendly as well. 

Worldwide various societies and associations have 

been setup for the development of intelligent 

transportation system, first was setup in 1991 by US 

Department of Transportation: along with this several 

prototypes have been proposed in context for the 

same, only few implemented. Vehicle to vehicle 

communication, vehicle to infrastructure 

communication, electronic fees collection are some 

of the very popular projects undergoing worldwide. 

When it comes to the developing countries like India, 

Intelligent Transportation System is in primary stage 

of development. Each nation whether developed or 

developing, when implement the intelligent 

technologies the surface transportation system will 
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be safest, economical and last but not the least 

Environment friendly. 

 

II. WHAT CAN ITS HELP US TO ACHIEVE? 
 

 ITS can help transport planners to achieve policy 

objectives in many different ways. It can help to 

tackle congestion, pollution, poor accessibility and 

even social exclusion. It can also help to reduce 

journey times and improve reliability – either in 

actuality, or simply by changing people’s 

perceptions. And it can improve the efficiency with 

which transport systems function. In certain 

circumstances – for example, parking guidance 

systems – it can help to support economic and retail 

vitality. When thinking about ITS it is vitally 

important to consider it, not as an end in itself, but 

as a means to achieve your (transport) policy 

objectives. It is possible that in some circumstances 

ITS may not be the best means of achieving 

transport policy objectives, but in other 

circumstances, it will. The trick is to select it for the 

latter situation, not the former.  

 

Examples of ITS of this Unit will provide some 

detailed examples of ITS in action, including costs 

and evaluations, where available. However, in this 

introduction it is worth giving an idea of some of the 

applications of ITS. 

1. Real time information, both for public transport 

and private road transport, so that users have 

up-to-the minute information on services, where 

they are, and on incidents/delays and how to 

avoid them. On the roads, such information can 

also improve safety.  

2. The use of geographical information systems 

(GIS) and relational databases to keep 

inventories of transport infrastructure in an area 

(e.g. the condition of the road network) to better 

manage and prioritise maintenance work.  

3. ―Smartcard― ticketing on public transport, to give 

the passenger the best deal for the bundle of 

trips that they might be making in a particular 

period of time, and to provide the operator(s) 

with detailed information about their passengers’ 

travel habits. The latter information can be useful 

for apportioning revenue between operators, as 

well as for service planning.  

4. Detailed route planning information (often in 

real time) for both public transport and car users.  

5. Parking guidance systems, to reduce parking 

search time.  

6. Public transport information in various formats 

(e.g. audible) for disabled people. 

Overview: 

Intelligent Transportation System technology can be 

defined as the application of information technology 

to surface transportation in order to achieve 

enhanced safety and mobility while reducing the 

environmental impact of transportation. [1] ITS aims 

to facilitate a national multi-modal surface 

transportation system that features a connected 

transportation environment around vehicles of all 

types, the infrastructure, and carry-in passenger 

devices to serve the public good by leveraging 

technology to maximize safety, mobility, and 

environmental performance. 

 

[1] Its covers all modes of transport and considers all 

elements of the transportation system- the vehicle, 

the infrastructure, and the driver or user, interacting 

together dynamically. The overall function of ITS is to 

improve decision making, often in realtime, by 

transport network controllers and other users, 

thereby improving the operation of the entire 

transport system. The definition encompasses a 

broad array of techniques and approaches that may 

be achieved through standalone technological 

applications or enhancements to ether 

transportation strategies.[2] ITS offers scope for 

integration, and some argue that it is only through 

integration of its components that ITS will achieve its 

full impact. ITS includes array of information! data 

depending upon the requirement of the 

implementation theme, and simultaneously 

integrating these components together to get a 

good ―Info structure‖ environment for the traffic 

planning, control and management and boosting the 

system effectiveness.  

 

ITS relies on wide range of technologies and 

functions such as Communications (Microwave, 

internet, Bluetooth), Geographical Locations, 

Geographical Information System, Data acquisition 

and exchange, Camera system and Artificial vision, 

Detection and classification, In-vehicle systems and 

Digital Mapping. In this paper we will discuss the 

potential of these transportation technologies for 

sustainability of environment and various application 

fields. 

 

III. METHODOLOGICAL APPROACH 
 

1. Information Collection  
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In terms of information the study is principally based 

on online research, considering elaborated scenarios, 

short scenarios, research publications and projects 

goals which are equally important for the objective 

of this paper because all of them presented novel 

ideas and interesting functionalities of ITS and 

Ambient Intelligence in the future world.  

2. Problem Identified 

 Based on various literature available, the problems 

are identified they are logically placed in three 

Clusters: 

 Lack of Traffic Management System  

 Homeland Security System and Vehicles 

Operation  

 Vehicle to Vehicle Co-ordination and 

implementation of new technologies  

CLUSTER 1: Lack or Traffic Management System 

Traffic management system is meant to handle large 

mass of traffic efficiently, but due to presence of 

large crowd of vehicles the complexity of 

management system increases and these systems 

somehow fails to handle the crowd., which results in 

decrease in mobility, reduced fuel consumption, 

higher travel time and pollution.  

CLUSTER 2: Homeland Security System and Vehicle 

Operation Homeland Security System and Vehicle 

Operation refer to the security and surveillance on 

the traffic system and vehicles. It helps in keeping the 

track on the trip of vehicle and real-time 

identification of vehicle and driver driving the 

vehicle. The problem identified is that there is no 

such efficient has been developed. 

 CLUSTER 3: Vehicle to Vehicle Co-ordination and 

implementation of new technologies This cluster is 

most important from the point of implementation of 

ITS, vehicle to vehicle coordination refers to the 

onboard information regarding the nearby vehicle: 

this would facilitates in collision control, coordinating 

them on the basis of the trips planned by the driver. 

Implementation of new technologies is rare in 

developing countries. Here the problem identifies is 

that there is no such technology implemented for 

public transportation system even though the 

technologies are available. 

Technologies to be implemented for Environment 

sustainability: 

 When it comes to environment conservation, various 

transportation technologies which is must have to be 

adopted such as: 

1. Electronic Road Tolling  

This would enable in reduced waiting time, increased 

mobility and reduced fuel consumption.  

 

2. Advanced Driver Assistance System  

This would increase the safety of vehicle mobility, 

driver would be assisted on demand irrespective to 

time for any situation and hence the emergency time 

can be tackled easily.  

3. Human machine interface onboard  

This would enhance and involve the human with the 

intelligent transportation system, and there will be 

much interactive way of communication between 

human and machines.  

 

4. Vehicle to vehicle communication system  

This would lead to safe understanding between 

vehicles and infrastructure and increase mobility 

based on the knowledge of surrounding 

infrastructure. 

 

IV. TRANSPORTATION IS A MAJOR 

SOURCE OF AIR POLLUTION 
 

  Air contamination from autos, trucks and transports 

is part into essential and optional contamination. 

Essential contamination is produced legitimately into 

the climate; optional contamination results from 

compound responses between poisons in the air. 

Hatchlings, infant kids, and individuals with 

interminable ailments are particularly vulnerable with 

the impacts of air contaminations. Coming up next 

are the real contaminations from engine vehicles: 

 

Particulate matter (PM). One kind of particulate issue 

is the residue found in vehicle exhaust. Fine particles 

— short of what one-tenth the distance across of a 

human hair — represent a genuine danger to human 

wellbeing, as they can infiltrate profound into the 

lungs. PM can be an essential contamination or an 

auxiliary poison from hydrocarbons, nitrogen oxides, 

and sulfur dioxides. Diesel fumes is a noteworthy 

supporter of PM contamination. 

 

Volatile Organic Compounds (VOCs). These toxins 

respond with nitrogen oxides within the sight of 

daylight to frame ground level ozone, a primary 

fixing in exhaust cloud. Despite the fact that valuable 

in the upper climate, at the ground level this gas 

disturbs the respiratory framework, causing hacking, 

gagging, and diminished lung limit. VOCs 

transmitted from autos, trucks and transports — 

which incorporate the dangerous air poisons 

benzene, acetaldehyde, and 1,3-butadiene — are 

connected to various kinds of malignant growth. 
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Nitrogen oxides (NOx). These contaminations 

structure ground level ozone and particulate issue 

(auxiliary). Likewise hurtful as an essential poison, 

NOx can cause lung disturbance and debilitate the 

body's safeguards against respiratory diseases, for 

example, pneumonia and flu. 

 

Carbon monoxide (CO). This unscented, dull, and 

harmful gas is shaped by the burning of non-

renewable energy sources, for example, fuel and is 

discharged essentially from vehicles and trucks. 

Whenever breathed in, CO squares oxygen from the 

mind, heart, and other imperative organs. Sulfur 

dioxide (SO2). Power plants and engine vehicles 

make this contamination by consuming sulfur-

containing powers, particularly diesel and coal. Sulfur 

dioxide can respond in the climate to shape fine 

particles and, as other air contaminations, represents 

the biggest wellbeing danger to youthful youngsters 

and asthmatics. 

 

Greenhouse gases.  Engine vehicles likewise 

discharge poisons, transcendently carbon dioxide, 

that add to worldwide environmental change. 

Actually, tailpipe discharges from vehicles, trucks and 

transports represent more than one-fifth of the 

United States' all out a dangerous atmospheric 

devation contamination; transportation, which 

incorporates and planes, prepares and ships 

represents around 30% of all warmth catching gas 

emanations. 

 

Artificial neural networks (ANN) consider 

classification as one of the most dynamic research 

and application areas. The major disadvantage in 

using ANN is to find the most appropriate grouping 

of training, learning and transfer function for 

classifying the data sets with growing number of 

features and classified sets. The different 

combinations of functions and its effect while using 

ANN as a classifier is studied and the correctness of 

these functions are analyzed for various kinds of 

datasets.  

The real world problems which are represented by 

multidimensional datasets are taken from medical 

background. The classification and clustering of 

these data sets are significant. The data set is divided 

into training set and testing set and it has no usage 

in the training process. The results are produced with 

the help of these datasets and it is used for testing. 

The training set is taken from 2/3rd of the dataset 

and the remaining has been taken as test set. This is 

made through the assessment of the accuracy 

achieved through testing against these data sets. 

Then the network is simulated with the same data. 

The back propagation algorithm trains the neural 

network. Gradient descent method (GDM) was used 

to decrease the mean squared error between 

network output and the actual error rate.The 

following parameters are considered to measure the 

efficiency of the network, • Rate of convergence • No 

of epochs taken to converge the network. • The 

calculated Mean Square Error (MSE). With the 

appropriate combination of training, learning and 

transfer functions the dataset classification uses the 

most successful tool called back propagation neural 

network. 

 

V. RESULT AND SIMULATION 
 

5.1 Optimization tool Why MATLAB?  

MATLAB is expected fundamentally for Mathematical 

Computing. MATLAB contains an immense gathering 

of predefined calculation which is utilized for picture 

preparing. A calculation can be tried quickly without 

recompiling it once more. MATLAB gives an 

intelligent situation which help you to work 

inventively with your information and monitors the 

documents and variable and so forth. 

 
Figure 1 Sample Side-1 . 

 

 
Figure 2 Sample Side Vehicle Traffic. 
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Figure 3  Sample Side Vehicle Trafic lane 

classification. 

 

 
Figure 4 Sample Side Vehicle lane classification front 

view. 

 
Figure 5 Optimization tool box. 

                       

 
Figure 6 Confusion matrix and Optimization accuracy 

calculation. 

 

 
Figure 7  MSE Calculation and performance criteria. 
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Figure 8 ROC calculation. 

 

Table 1 Time duration, Vehicle length, density and 

toll line number. 

 
 

5.2 Pollution generation across toll plaza our 

Technique 

 Suspended    Particulate   Matter (SPM)  

Suspended   matter   is of   a  major   concern    and  

they   typically  consist    of   dust  ,  fumes   and 

smoke.  These   particles   when    breathed   in   

cause   lung   damage   and   respiratory    problems.  

It   is   therefore    considered    important   to   study    

this   air   quality   parameter    and   the   results are    

presented   in table   5.2 .  It   is  evident    from  the   

table   1    that SPM    level    is  between     100-200 

µg / m3    It   is  observed   further  that  toll gate   

has maximum   SPM  level    of  300 µ g /m3. 

                      Table 2 Suspended   matter. 

Serial  No. SPM  µ g /m3 No.   of   

samples 

1. <100 0 

2. 100-200 0 

3. 200-300 14 

4. 300-400 1 

Total  15 

 

Respirable   suspended   particulate   matter (RSPM)  

Respirable suspended   particulate  matter   (RSPM)    

is  the     suspended   particles   less   than  10µm .  

As  these  particulates    are   small   enough    to   be  

breathed   in  readily,  they   are   even    more 

detrimental   to   human   health    as    compared     

to   suspended    particulate   matter.  

 

The  particulate   matter    less   than  2.5  µ m   or   

less  are  specifically    more    harmful   as Cannot    

be   expelled  from   the   body,  therefore   they   

cause  long   term  ailments    such   as   lung cancer,   

asthama   and   acute   respiratory    symptoms,  

chronic  bronchitis,  some  type   of  birth defects,  as   

well   as    premature   deaths. Given   the   above   

facts , it   was    considered   to  examine   this   air   

quality   parameter   and  the results     are   

presented   in  table  5.3 . The  ambient   air  of   the  

study   area     ranged   between µg/m3. It   is  

observed   from   table  2  location   have  RSPM   

level    between  100-150  µ g /m3. 

 

Table 3 Respirable   suspended   particulate   matter. 

Serial   

No. 

RSPM µ 

g/m3 

No.   of  

samples 

1. <100 0 

2. 100-200 14 

3. 200-300 1 

4. 300-400 0 

Total  15 
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3. Sulphur   dioxide (SO2)  

Sulphur   di   oxide   in   the   ambient   air   causes    

irritation   of   the   eyes ,  nose,  throat    and   skin . 

Its   irritant    properties    are  caused  due   to   the    

rapidity   with   which    it  forms    sulfurous      acid 

on    contact   with    moist   membranes.  Its   

prolonged    exposure  causes  varied   kinds    of   

acute respiratory   symptoms  such   as   aggravated   

coughing    inflammation     of   respiratory  tract   

etc.  Having   the   above   knowledge    it   was   

considered    important    to   study   this   air  quality 

parameter     and  results   are  presented  in  table  

5.4. 

                       Table4  dioxide. 

 
4. Nitrogen Oxide (NOx) 

Nitrogen   oxides   are   released   to   the   air   from   

the   exhaust   of   motor   vehicles   and   burning  of   

fossil   fuel. Nox   reacts   with   ammonia,    moisture   

and   other   compounds   to   form   nitric   acid    

vapor    and related   particles. It   damages   lung  

tissue,  it   causes  respiratory   diseases  and  

aggravated   heart   diseases. 

Table 5  Nitrogen Oxide (NOx). 

 
5. Air   quality   index  

The   cumulative effect   of    conc   of   individual 

pollutants in   ambient   air    is   often expressed 

through b  a   single   value    in   the   form   of  Air   

Quality  Index  (AQI).  

 

The  index   is  computed    by   using   the   

following   equation  AQI=  ¼  {(SPM  actual/SPM  

standard)+ (RSPM   actual  /RSPM  standard )+  (SO2  

actual  /SO2 standard)x100. 

The  AQI    values   so   derived    was   devided   into  

five   categories    (Rao    and   Rao    1989)   ie 0-25=  

clean  air,  26-50=light   air  pollution,   51-

75=Moderate   air   pollution,  76-100=Heavy   air      

are pollution     and   above   100   signifies   severe    

air  pollution,  and   the   results   are  presented   in 

table   5.  Computation   results    reveal     that    AQI    

values   in   the  study   area     range   from    61-100. 

It   is   observed   from   the   table   5.6   that    all   

the   locations     have   air   quality   index   values     

of more   than  60 Which    indicates   moderate   air   

pollution   in          those        location. 

 

                     Table 6  Air   quality   index. 

 

 
 

Table 7 Time scale and Pollution Scale. 

 
 

VI. CONCLUSION OF PROJECT WORK 
 

Our proposed work to optimization of pollution and 

density of toll plaza with improvement of accuracy 

near of 91.7%. In this section we unmistakably 

comprehended the job of vehicle and its significance. 

It obviously accentuation the issues worried about 

the toll framework because of expanding transport 

offices. In our nation there are various 

methodologies of toll accumulation is as of now 

accessible. This examination explains the procedures 

in improving the ETC framework by various 

strategies.  
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1. Blockage decrease - The toll exchange rate is 

very expanded because of the utilization of ETC 

frameworks. Since the vehicles don't stop at the 

toll office, the throughput is very expanded. This 

has impressive impact on the blockage of the toll 

square. As the extent of the ETC client expands 

the clog in the manual just as the programmed 

paths is additionally diminished. The normal 

number of vehicles holding up in the line 

decreases thus the normal holding up time is 

diminished.  

2.  

3. Expanded Capacity - It is seen that the limit of 

the electronic path increments by three crease. 

The toll square would most likely suit the 

expanding traffic without requiring building extra 

paths.  

4. Fuel sparing - The deceleration, speeding up and 

sitting is totally wiped out. This outcomes in gas 

putting something aside for the supporters 

utilizing ETC. Other than the disposal of 

increasing speed and deceleration brings about 

decrease of the working expense of the vehicles.  

 

5. Working cost sparing - Over a timeframe, the toll 

gathering cost is decreased. There is decrease in 

the man-hour required as the framework does 

not require any human communication for the 

toll exchange.  

 

6. Efficient - ETC clients don't stop for paying toll, 

hence there is impressive sparing in the 

movement time. Other than the movement time 

unwavering quality is expanded as the 

movement time can be evaluated reasonably 

precisely. 6. Emanation control - Due to the 

disposal of the speeding up and sitting, vehicular 

discharges are decreased. In spite of the fact that 

this advantage just influences the encompassing 

region it is seen that there is an expansion in the 

thruway financing by structure toll squares. In 

numerous non-fulfillment territories as 

announced by Environment Protection Agency 

(EPA), ETC is by all accounts one of the 

conceivable outcomes for air poison decrease.  

 

7. Upgraded money giving - There is no money 

exchange for the ETC path so money dealing 

with is diminished so troubles with money taking 

care of is disposed of. Along these lines help in 

improved review control by concentrating client 

accounts.  

8. Installment adaptability - The benefactors don't 

need to stress over looking for money for the toll 

installment. Since the benefactors set up record 

for ETC use it gives clients the adaptability of 

paying their toll bill with money, check, or even 

charge cards.  

 

9. Upgraded information gathering - Information, 

for example, vehicle tally over the time, date, 

time and so on can be gotten because of the 

arrangement of this innovation. This aides in 

settling on choices with respect to the evaluating 

systems for the toll suppliers. It additionally 

encourages organizer to appraise the movement 

time that guide in planning choices.  

 

10. Occurrence decrease - It is seen that there is 

decrease in the quantity of episodes caused 

close to the toll courts [Rajesh H. Chaudhary, 

2003]. With every one of these advantages, it is 

apparent that there exists a great deal of chance 

of research in contemplating the effects of these 

advantages over the ETC paths. This exploration 

will address all the quantifiable segments of the 

advantages on the incorporated premise. 

    The benefits for the motorists include:  

1. Less or shorter lines at toll squares by expanding 

toll corner administration Turnaround rates.  

2. Quicker and increasingly proficient 

administration (no trading toll charges by hand);  

3. The capacity to make installments by keeping 

equalization on the register account.  

4. The utilization of prepaid toll proclamations (no 

compelling reason to demand for receipts)  

5. Brought down toll accumulation costs.  

6. Better review control by bringing together client 

accounts.  

7. Extend limit without structure more frameworks. 

8. The Environment  

 Air quality: Improved air quality.  

 Noise: Reduced commotion from vehicle 

speeding up in takeoff zones.  

 Light: Reduced lighting overflow to include 

complement networks.  

 Water quality: Improved water quality, for 

example, decreased polluted overflow from 

square asphalt. 

                     

VIII. FUTURE WORK 
 

1. Automatic Toll Collection:  
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The RFID Readers mounted at toll stall will peruse 

the paid ahead of time RFID labels fixed on vehicles' 

windshield and consequently particular sum will be 

deducted. In the event that the tag is expelled from 

the windshield, at that point cameras fixed at two 

locales at toll court take snaps of the front and back 

number plate. Since each vehicle enrollment ID is 

connected to clients account, toll can be deducted 

from the record bank legitimately. 

Vehicle Theft Detection:  

At the point when vehicle is stolen the proprietor 

registers grievance on the site with its enrollment ID 

and one of a kind RFID label number. Presently when 

stolen vehicle goes by the toll square, the label fixed 

on it is coordinated with the stolen vehicle's tag in 

the database at the toll stall. 

 

2. Breaking Avoidance:  

The vehicle disregarding the traffic sign will be 

recognized by the RFID perusers fixed at sign 

intersection and will be told to the traffic police. This 

should be possible effectively and incredible 

precision. Following Over speeding Vehicle: Vehicle 

going above speed farthest point can be followed 

100 % precision. 

 

3. GPS Module: 

GPS (Global Positioning System) is the geo-area 

framework created by the United States and first 

utilized during the 1980s for military applications. 

Toward the finish of 1993, the US Department of 

Defense made the innovation available to regular 

citizen clients, and GPS is presently utilized all 

through the world for geo-area, situating and route. 

Europe is building up its very own geo-area 

framework, Galileo, which is relied upon to be 

operational in 2008. Galileo will utilize a group of 

stars of 30 satellites circling at a height of 24,000 km. 

It will be more exact than GPS and will likewise offer 

various different advantages to supporters. 

 

4. GSM Module: 

GSM (Global System for Mobile correspondence) is a 

computerized cell phone framework that has turned 

out to be remote phone standard in Europe. During 

the 1980s, before institutionalization, various 

frameworks were being used, for instance, Radiocom 

2000 frameworks in France, NMT 450 in the Benelux 

and Scandinavian nations, TACS in Britain and C-Netz 

in Germany. Institutionalization around GSM 

innovation was the impetus for the wireless' huge 

accomplishment in Europe. In September 2001, the 

quantity of French cell phone memberships 

outperformed the quantity of customary phone lines 

in France. In electronic toll frameworks, cell phone 

advancements can be utilized for installment 

exchanges be it through SMS GSM or GPRS/Edge. 
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