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Abstract— Road congestion in big cities results in a huge waste of time and productivity for a lot of people. An easy way to 
deal with this problem is by distributing traffic information to drivers, which in turn can decide to route around congested 
areas. Such traffic information can be gathered byhaving single vehicles report their location, speed and travel time or 
relying on static sensors placed at specific road locations (e.g., induction loops, counter).While the former approach has been 
used, the latter hasn’t been tried and tested a lot in India, and, consequently, its potential is less understood. The appropriate 
use of static sensors helps by giving accurate information. Small lanes and by-lanes are covered too because of the compact 
architecture of the system. 
 
Keywords—Ad-Hoc, Wireless Communication, Counters. 

 
I. INTRODUCTION  
 
The road network of any city is its lifeline and so 
monitoring this vital infrastructural resource is 
important. The problem of traffic jams and congestion 
are faced by most major cities of the world. For 
managing traffic, a city's administration should have 
both real time and historical data about the traffic 
conditions prevailing on the road network. This 
information can be used for quick reaction measures, 
such as, changing the timings of traffic lights and 
advising commuters to take alternative routes through 
broadcasts. In the long run, however, this information 
can be used to plan a better road network by 
identifying areas of frequent congestion and building 
alternative routes. [1] 
Hence, in such a scenario, a system that monitors and 
reports the traffic on different road segments would be 
very useful.  Information generated from this system 
could be integrated with Android based services that 
alerts users about congestion, automatic traffic  light  
timers,  geographic  information  systems  that  
suggest  less  congested  paths and analysis tools that 
help to manage traffic and plan extensions to the road 
network.  There are several challenges in building 
such a system.   These  challenges  lie  in  the  areas  
of  sensing,  signal  processing,  communication, 
protocol design, information storage and retrieval.  
Traffic on the road or condition of the road can only 
be determined through some sensor. These sensors 
generate raw values. Appropriate algorithms need to 
be devised to convert these values into meaningful 
events. Traffic scenarios change dynamically and the 
response to congestion must be swift. Therefore, 
communication protocol for such a system must be 
near real time. On the other hand, the system should 
be able to estimate if the current congestion is 
temporary or. Traffic monitoring systems generate 
huge amount of data and systems need to process this 
into useful information, especially those systems that 
need historical information to correctly estimate 

current state of traffic. Traffic monitoring system also 
need to be highly scalable. [1] 
Our system will monitor and report the condition of 
roads and estimates traffic on different road segments 
with counters placed by us on either sides of the road. 
The counters will increment its reading by one when a 
vehicle moves in the lane and decrement by one when 
any vehicle leaves that lane. This way we will be able 
to find congestion on a road from one point to another 
and get to know density on the road. User using this 
system can map their destination using the appropriate 
information. The system’s ultimate aim would be 
consumer convenience and time efficiency. 
The roads in Mumbai are pretty confusing because of 
many small lanes. A highway is connected to 
approximately 1000 main roads and those main roads 
are then connected many small lanes and by-lanes. In 
all there are many roads using which people can travel 
by, making it possible for implementation of our 
system after successful experimentation.  
 
A. Ad-Hoc Network 
In areas in which there is little or no communication 
infrastructure or the existing infrastructure is 
expensive or inconvenient to use, wireless mobile 
users may still be able to communicate through the 
formation of an ad hoc network. [10] 
A wireless ad hoc network (WANET) is a 
decentralized type of wireless network. The network is 
ad hoc because it does not rely on a pre-existing 
infrastructure, such as routers in wired networks or 
access points in managed (infrastructure) wireless 
networks. Instead, each node participates in routing by 
forwarding data for other nodes, so the determination 
of which nodes forward data is made dynamically on 
the basis of network connectivity. In addition to the 
classic routing, ad hoc networks can use flooding for 
forwarding data.Wireless mobile ad hoc networks are 
self-configuring, dynamic networks in which nodes 
are free to move. Wireless networks lack the 
complexities of infrastructure setup and 
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administration, enabling devices to create and join 
networks "on the go" – anywhere, anytime. [8] 
A wireless ad-hoc network, also known as IBSS - 
Independent Basic Service Set, is a computer network 
in which the communication links are wireless. The 
network is ad-hoc because each node is willing to 
forward data for other nodes, and so the determination 
of which nodes forward data is made dynamically 
based on the network connectivity. This is in contrast 
to older network technologies in which some 
designated nodes, usually with custom hardware and 
variously known as routers, switches, hubs, and 
firewalls, perform the task of forwarding the data. 
Minimal configuration and quick deployment make ad 
hoc networks suitable for emergencysituations like 
natural or human-induced disasters, military conflicts. 
 

 
Fig 1: Ad-Hoc Network for our system 

 
B. Working of Ad-Hoc Network 
Creating and using ad-hoc networks is quick and 
simple; here’s the general process: (i) Someone 
creates an ad-hoc network, by creating a network 
profile; very similar to configuring profiles for regular 
Wi-Fi networks. (ii) That person activates the ad-hoc 
network by “connecting to it,” or selecting it from the 
list of available networks. (iii) The radio card will start 
sending beacons, so other people can see it in their list 
of nearby wireless networks and connect to it. (iv) If 
the other users save the profile for the ad-hoc network, 
they too can host or start the network later. 
 
C. Google Maps 
Google Maps is a desktop web mapping service 
developed by Google. It offers satellite imagery, street 
maps, 360° panoramic views of streets (Street View), 
real-time traffic conditions (Google Traffic), and route 
planning for traveling by foot, car, bicycle (in beta), or 
public transportation. 
After additional acquisitions of a geospatial data 
visualization company and a realtime traffic analyzer, 
Google Maps was launched in February 2005. The 
service's front end utilizes Javascript, XML, and Ajax. 
Google Maps offers an API that allows maps to be 
embedded on third-party websites, and offers a locator 
for urban businesses and other organizations in 
numerous countries around the world. Google Map 
Maker allows users to collaboratively expand and 
update the service's mapping worldwide. [9] 
Google Maps' satellite view is a "top-down" view; 
most of the high-resolution imagery of cities is aerial 
photography taken from aircraft flying at 800 to 1,500 
feet (240 to 460 m), while most other imagery is from 

satellites. Much of the available satellite imagery is no 
more than three years old and is updated on a regular 
basis. Google Maps uses a close variant of the 
Mercator projection, and therefore cannot accurately 
show areas around the poles. 
 
II. EXISTING SYSTEM 
 
The Existing System is the very widely and popularly 
used application by Google i.e. Google Maps. Google 
Maps provides a very detailed view of the streets and 
roads. Cellular telephone companies constantly 
monitor the locations of user devices. One tracking 
method is trilateration, whereby the distance (time 
delay) to three or more surrounding cell phone towers 
is measured. Another tracking method monitors the 
exact user coordinates determined by a GPS receiver 
inside the phone. GPS-equipped cellphones began 
appearing in 2004, and by 2011, the U.S. Federal 
Communications Commission required that all new 
cellular phones be equipped with a GPS receiver. 
Soliciting electronic information from a large group of 
people this way is referred to as crowdsourcing. 
Google stated: "When we combine your speed with 
the speed of other phones on the road, across 
thousands of phones moving around a city at any 
given time, we can get a pretty good picture of live 
traffic conditions".[7] 
 
A. Limitations of the existing system:  

a) Higher Processing Time. 
b) Google Maps doesn’t indicate traffic in small 

roads and by-lanes. 
c) Accuracy is less since the app uses GPS 

information of mobile devices. 

 
Fig 2: Google Maps 

 
III. PROPOSED APPROACH 

 

 
Fig 3: Architecture 
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The Proposed Approach for our project is divided 
into 2 main phases i.e. The Hardware Phase and The 
Software Phase. The Hardware Phase consists of the 
working of the hardware components used in the 
project. The Software Phase consists of making the 
server and the main Application. The Application will 
include a map and the traffic will be indicated in three 
patterns. 

 
Table 1: Traffic Indication Table 

 
 
A. The Hardware Phase includes the following 
processes: 

a) Reading from the counter 
b) Synchronization 
c) Working of the Processor 
d) The GSM Shield 
e) Server 

 
a) Reading from the counter: In this approach 

we will be having a counter placed at each end of the 
road. This counter will read a value when a car passes 
through it. This reading is then passed to the arduino 
processor board. The counter will be used to only 
count the number of vehcles passing through it. One 
counter will only cover the area up to the divider of 
that road. Another counter will be placed on the 
opposite side of the road. Thus, on one road there will 
be a total of four counters[4].The following figure 
shows a road divided into two regions by a divider. 
The arrows show the direction of the movement of 
the movement of traffic. The upper region will be 
covered by Counter 1 and Counter 4. Two counters 
that are on one side i.e. counter 1 and counter 2 will 
be connected to a single Arduino processor and 
Counter 3 and Counter 4 will be connected to a single 
Arduino Processor. The Counter will give output in 
binary form. This Binary output will be sent to the 
Processor. 

 

 
Fig 4: Reading from the counter 

 
b) Synchronization:Counters 1 and 4 must be 

synchronized such that the shared attributes between 
the counters are kept consistent for accurate modeling 
of the system. We implement an adaptation of the 
time-stepped synchronization mechanism that 

maintains consistency of shared attributes regardless 
of the relative execution speed[3]. 

 
c) Working of the Processor:The processor will 

be Arduino Uno Processor[5]. The objective of using 
Arduino Uno is that it is light in weight and it is a 
very powerful processor. Two Counters will be 
connected to a single Processor. The Processor is 
used for synchronizing the readings from two counter 
in a single region. The Processor synchronizes the 
readings with the Processor on the other end of the 
road. Then the Processor sends the data to the server 
for updating information. The connection between the 
processor and the server is established using the GSM 
shield. 

 
Fig 5: Arduino Processor 

 
d) The GSM Shield:The GSM Shield used here 

will be the Arduino GSM Shield [6]. We just have to 
connect this shield on top of our Processor. For the 
shield to work we insert a SIM card with data 
connection. The data from the processor is then 
passed to the server over the internet. 

 
Fig 6: GSM Shield 

 
B. The Software phase includes the following 
processes: 

a) Server 
b) Android Application 

 
a) Server: The main part of this project will be 

the server. The server will be built using HTML, 
JavaScript and PHP. The database used on the server 
will be MySQL. The server will receive data from the 
processor. The setup of the GSM Shield and 
processor is also present here. This setup acts as the 
receiver. The server will be built using WAMP. The 
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server will update the details about the traffic density 
on each road on the map of the users. 

b) Android Application: The android 
application will include a map wherein users can 
route from one point to another. The map may 
indicate a number of routes along with the traffic at 
each route. Traffic of each and every lane from the 
city is notified. Whenever a user touches the route, a 
new activity is formed and accurate information 
about that route is seen. 

 
C. Traffic Density:  
The density of traffic at each road in the city will be 
measured using the hardware used in the project. The 
major factors responsible for the density of traffic on 
the road will depend on the number of cars that can be 
accommodated on the road (a)the actual number of 
cars present at the time of evaluation (e) and the time 
taken to cover the road (t). 
So the density of traffic on a road can be given as: 

 
 
If, 푎 => 푒	then, road is congested else there is 
moderate or no traffic (a < e). 

 
D. Advantages of the system: 

a) Easy to implement. 
b) Small and Compact. 
c) Accurate Traffic in the small by-lanes of 

Mumbai will be detected with ease. 
d) Accuracy will be better than Google maps 

because of the use of hardware. 
e) Traffic Density will be addressed. 

 
CONCLUSION AND RESULTS 

 
In this paper, we observed the effects of deploying a 
decentralized traffic based navigation system in 
Mumbai, India. First of all, our results show that a 
decentralized approach can reduce traffic congestion 
in a realistic scenario. This result is important, since 
there are a number of previous works that point in the 
opposite direction. Second, our results show that a 
client server ad-hoc method performs very well, in 
terms of vehicular traffic. In fact, when nodes are 
provided with full information about traffic with no 
delay, the average travel time only slightly decreases. 
Third, we show that monitoring only a subset of 
roads, even when these are the most congested ones, 
can lead to unsatisfactory results. In conclusion, 
smart navigation can be represented as a powerful 
and cost efficient tool, which together with others can 
combat the increase of traffic congestion in urban 
areas. 

 
Fig 7: Possible output from the app 

 
FUTURE SCOPE 

 
In terms of future work,the system can be enhanced 
by using a gossip scheme wherein we could gather 
information from the cars travelling around us. Exact 
number of cars at a particular signal, lane or by-lane 
can be found using this technique.  
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