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Abstract—Traffic in metropolitan cities is a matter of 

increasing concern these days. In this paper, we propose a 

method to address the following issue. We use social media 

data like Tweets and Facebook posts to obtain data related 

to traffic and use the techniques of data mining and 

sentiment analysis to create an interactive real-time 

Dashboard to monitor traffic in the metropolitan cities of 

India. 
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I. INTRODUCTION 

India is the second most populated country in the world 

having a population of around 1.6 billion with the major 

concentration in the urban areas. The number of vehicles is 

growing at the rate of 10.16 percent annually, since the last 

five years. Spending hours in traffic has become a part and 

parcel of life in these metropolitan cities leading to not only 

wastage of fuel, time and money but also leading to 

environmental and health hazards. 

 There are a few methods or approaches that can be 

implemented to address the issue of traffic problem. First 

approach is, better infrastructure like wider roads, bypasses 

and expressways. But, for developing countries like India 

money and space are serious concerns. Second approach is 

to monitor it through camera and sensors but this method 

faces problems like limited coverage, expensive 

implementation and maintenance. Third approach is probe-

vehicle data (Google MAP, Bing Map etc.) but these contain 

noisy data on the arterials. We can also, use Vehicle to 

Vehicle Communication, but these, again require 

deployment of equipments in vehicles and gives rise to 

concerns like security and privacy. 

 These metropolitan cities being technologically 

advanced harbor a large population of social media users 

Thus, we suggest an approach which uses the resources 

already available resources and makes use of technology. 

This social media data can be leveraged to solve the traffic 

issue to some extent. Data available on social media is 

usually unstructured. Thus, there is a need to develop an 

interactive visual display which can provide real insights 

into the traffic issues. It will not only help the common man 

but also help the respective authorities to take steps to curb 

traffic. We mine and analyze this social media data to get 

the traffic patterns and sentiments of people about traffic in 

a particular city on that day. We can also use statistical 

analysis to compare traffic in two different cities. 

II. LITERATURE SURVEY 

Traffic in the cities is divergent and is unpredictable. Road 

traffic congestion has always been a challenging task for the 

urban areas. Moreover, monitoring such heavy traffic using 

sensors or probe vehicles is also not feasible because of the 

high installation cost and certain environmental 

conditions[7]. The traditional method for monitoring the 

traffic was by using sensors. Those sensing technology also 

consisted of intrusive and non-intrusive detectors. The non-

intrusive sensors were highly skilled in sensing traffic speed, 

volume and classification as they included infrared, high 

sensitive, microwave radar, sound sensitive, ultrasonic and 

VIP sensors. Then a novel idea of monitoring the traffic 

using social media such as Twitter was brought up[8]. 

Twitter is a widely used Social media networking site .It is a 

rich source of news from across the globe. This social media 

is a good means of spreading news at earliest possible. 

Social media is used as an awareness part. The long tail 

events can be detected because of sparsity[9][10]. Also 

monitoring of fire events is done. The system is trained to 

check only for fire events. Text classifier is used to check to 

check for related event of interest and all the related events 

are grouped to form cluster. This information helps to alert 

the people living in the vicinity. A text classifier is used to 

identify tweets of interest including those accompanied with 

photos and monitoring system that can track multiple events 

at once.[11] 

III. DATA COLLECTION 

In data collection the social media provides us with a 

platform known as REST API for accessing the data 

uploaded by the users. Facebook Graph API lets the users 

access Facebook posts on a page. Here we have an access 

token which is issued for a particular app which has the 

permission to access data from an individuals profile or 

Facebook page. There is no infringement of privacy as the 

data is available publicly. Twitter provides Twitter API v1.1 

to access tweets that are filtered according to the required 

needs with specified hash tags. OAuth(Open Standard for 

Authorization) is a secure delegated access to serve 

resources on behalf of a resource owner. OAuth allows 

access tokens to be issued to third party clients by an 

authorization server. 

IV. DATA PREPROCESSING 

This is a step to for effective analysis of data and effective 

pre-processing which helps in giving good quality data by 

removing unwanted, irrelevant and noisy data. It has types 

like: 

A. Data Extraction 

Basically when a tweet is posted it has 140 characters max 

or less. The twitter API helps in searching tweets containing 

tweets of interest or having particular or hash tags of 

interest. During data extraction the contextual features like 

(time stamp, location) are seen. 

B. Data Cleaning 

It is the extraction of meaningful data or relevant data from 

the sources. Filtering is used to see which data is of 

importance and which is not. For this Stanford Natural 
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Language Processing Parser is used which tokenizes the 

sentence, converts every word to its base form and extracts 

the speech of every word. Google maps API is used for 

extraction of names of places whose traffic condition is 

being discussed in the text. 

V. DATA ANALYSIS 

Data Analysis is the method of monitoring, cleaning, 

modifying and carving data with the intention of perceiving 

useful information. 

 Data is obtained in the form of posts/tweets 

contains the message in the form of a character string, 

timestamp, location, user name, user profile photo , retweets 

etc.. The JSON is then subjected to pre-processing thereby 

yielding the attributes which would be required for the 

analysis. The cleaned data is converted to a custom JSON 

format. The strings present in this custom JSON format are 

subject to analysis which consists of removal of stop words, 

stemming and calculating word frequency using techniques 

similar to the Conflation algorithm. We also maintain a 

dictionary of the common locations in a city so that we may 

extract it from the tweet/post and use it for visualization. 

Sentimental analysis is done to get the opinions of the 

people and to get the exact meaning of the tweet posted on 

the social networking sites. 

A. Sentiment Analysis 

Sentiment Analysis is known as opinion mining and it is a 

method to understand the motive or the idea behind a 

sentence, tweet or post. 

 From a given sentence we need to separate the 

proper nouns while extracting the sentiment behind a tweet 

[4]. There is an exceptional case in collocation algorithm for 

treating 2,3,4 or more words as one. 

 So the next step is stemming which is converting 

every word to its base form which can be tokenized. The 

tweet is grammatically checked for its correct nature by 

checking the Subject-Verb-Object form using the Stanford 

Natural Language Processing Tool. Naive Bayes Model is 

used for text classification in sentiment analysis [5]. 

.......(1) 

B. Word Cloud 

For the effective summarization of tweets a word cloud is 

used. A word cloud which can be used for the effective 

summarization of tweets can be created. In the word cloud, 

we use the Term Frequency (Equation 2) which is indicative 

of a single topic. 

.......(2) 
 For ranking purposes, we can use a combination of 

Term Frequency and Inverse Document Frequency (also 

called TF-IDF.) This has been found to work well 

experimentally as well as theoretically which gives the 

relevance of a tweet in a particular context (Equation 3). 

......(3) 

C. Statistical Analysis 

The dynamically updated tweets will contain information 

like their timeslots, location, the calculated sentiment, likes, 

shares, comments and retweets. 

 The vigour of these factors will help understand 

better the nature of the problem and the manner in which it 

affects the transport. Time slot is used for spike detection. 

When there is a burst of tweets it will be concluded that 

some major event has occurred at a given time and a certain 

place in various cases. Such large volume of gathered data 

will exhibit the trends in traffic and the related problems. 

 During the data storing phase a word cloud is built 

that will help segregate the factors that occur often for a 

given city. The amount of static data which has been 

analyzed in the past determines the accuracy of the model. 

For the better result multiple hypothesis testing will be 

carried out on the gathered so far. To reduce the delusion in 

the social data, we retain the Bonferroni Correction to 

average out the corollary of input traffic conditions. 

 Using the Benjamin-Hochberg procedure, the 

hypotheses are arranged in their descending order. Thus, this 

model anticipates consequences such as a political rally due 

to which certain set of roads maybe blocked over a certain 

time period. 

 The preprocessing is done with the goal of 

obtaining increasingly accurate predictions in real life 

scenarios with the help of adaptive statistical model that has 

been developed on the past social media data. The 

predictions are done based on decision trees. The factor with 

highest information gain or Gini co-efficient when placed at 

the highest level in a tree will reduce the unpredictability the 

most. 

....(4) 

D. Association Rule Mining 

Association Rule Mining is used to find out frequent 

patterns and associations from data sets based upon 

interestingness. It enables us to predict the occurrence of a 

specific item on the basis of occurrences of other items in a 

given transaction. An example of association rule would be 

”If a customer buys a dozen eggs, he is 80% likely to also 

purchase milk.” 

 So in a transaction with multiple items, it tries to 

find out rules that often govern why such items are often put 

together or why they are associated to each other. 

 In the context of the traffic dashboard, words that 

cause traffic are searched for and they are associated with 

traffic. The users tweet location can be extracted and that 

area can be associated with the traffic condition 

corresponding to the association of the word. 

VI. VISUALIZATION 

The visualization of Dashboard can be done through tools 

like D3.js which is a JavaScript library used to manipulate 

documents based on data. It gives us full use of capabilities 

of modern browsers and extremely powerful visualization 

components. The locations that are extracted from the posts 

are used to mark them accordingly using Google Maps API 

[6]. Also, alternative routes suggested by users can be 

extremely helpful to suggest alternative routes for other 

people. 
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VII. SYSTEM DESCRIPTION 

 Data is collected from various social media sites in the 

form of tweets/posts with the help of hash tags which 

relate to traffic. 

 To isolate only traffic related information, this data is 

then subjected to Conflation algorithm.  

 Spike detection is done to find out only the key major 

places with traffic in the city.  

 Sentiment analysis [1] is done to find out the mood or 

sentiments of people of a particular city.  

 Statistical analysis gives us the information about 

traffic issues that may occur in the future.  

 The areas which have negative sentiments associated 

with them are marked on a map and people are 

suggested to avoid these areas.  

 All this information is displayed in the form of maps, 

graphs and pie charts using a real-time Graphical User 

Interface Dashboard.  

 
Fig. 1: System Architecture 

VIII. CONCLUSION 

This paper thus, proposes a way in which traffic can be 

effectively monitored using social media data. The method 

is applied to real-time user generated data in the form of 

tweets and posts to analyze the traffic conditions in Indian 

metropolitan cities. It effectively filters unwanted data and 

gives summarized results using an interactive Dashboard. 

The efficiency of the system will increase in the future as 

more data traffic related tweets are generated in these 

metropolitan cities. 
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