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Abstract - Graph theory plays a major role in 

computing the most optimized route for shortest path 

problems. Considering the time complexity, random 

forest algorithm is one of the eminent methods for 

governing the decision making process.  In this paper, 

we provide a hybrid solution to the problem of road 

congestion in a given physical area for a particular day 

and time, based on historical trends in traffic and 

weather conditions. The proposed concept involves 

active traffic routing based on feedback mechanisms. 

The resulting information will highly optimize the 

travel routine for a specific person by providing the 

user with the best time to travel a given route or the 

best route to travel at a given time. 

Keyword- Twitter API; Domain; Random 

Forest; Traffic Congestion 

I. INTRODUCTION 

Social media communities have made a 

noteworthy effect right from the first day with a 

positive development scenario. Social media sites 

like the Twitter has a tremendous stream of 

information flowing every second. Many attempts are 

being made to mine the crude information of twitter. 

With regards to the street movement forecast for any 

city various frameworks have been planned and also 

numerous frameworks are on the go [3]. The different 

information produced by the officially existing 

frameworks include: recognizing the movement area, 

anticipating the rate of activity, envisioning the 

activity areas on the guide, upgrading the status on 

the streets and so on. The expense involved in 

creating and keeping up such complex frameworks is 

also an important factor in the development scenario. 

In this way, so as to give an optimized protocol 

combined with a sound understanding of movement 

conditions in any particular city, the hybrid model is 

being proposed.  

According to the proposed algorithm, data from 

anopen source API is used to retrieve the required 

details for a particular geographic location. Each 

location has a definite database that contains 

information based on the feedbacks received by 

users. The data generated over time makes the system 

more accurate as a clearer view of a particular street 

at a specific time on a definite day can be visualized 

using the user feedback from the social media 

accounts. When a user tries to enquire about a 

location, the Random forest algorithm is used to 

process the path for navigation using real time 

computational efforts. If the traffic congestion data is 

frequently recorded for long periods of time, traffic 

trends can be shown for some particular routes 

[4].The extension of this further adds the collection 

of the weather along the route and the time of day for 

each piece of data [1]. 

II. LITERATURE REVIEW 

A. Social Networking Sites 

Sites like the Twitter and Facebook allows users 

to update real time information on different topics of 

interest. Twitter, with a message limited to just 140 

characters for each message, is very specific in 

delivering the required amount of information to the 

public [17]. These platforms are even utilized even as 

a part of business promotions. Many companies 

update people about the launch of a new product or 

the opening of a new store. With an approach to 

utilize the ever growing user data, API’s helps in 

delivering the data to a developer, for a specific 

scenario like the traffic congestion case. The 

connection requests are handled flawlessly using the 

API data request mechanism. Thus there are various 

useful applications that can be developed by analysis 

the data from different social media platforms. 

Available open source API’s which can be used for 

the feedback of data for live traffic navigation 
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includes Google Maps API, Twitter API, Facebook 

API and GeoNames API. 

1) Event Update on Large Scale via 

Twitter:Concept of visual channel is a modern 

approach for updatinginformation about large scale 

events happening in the world [7]. The channel 

actually comprises of different topic stream based on 

groups of people. Visualized data is an outcome of 

the computations performed on the raw network data. 

Text processing comprises of gathering texts from 

tweets and retweets, uprooting noise from the data, 

grouping of words with similar meaning andlastly 

associating the extracted words with the real posts on 

twitter. After effective examination of the data, 

visualization is done. At last a clear scenario of the 

present happenings is inferred from the output data. 
 

2) Emergency Awarness via Twitter:The 

applicability of Twitter also extends to capturing the 

valuable information related to risk causing situations 

[19]. Once the data is captured using the twitter 

stream and search API, it is available for further 

computations. The processing step includes, burst 

discovery, text sorting, online grouping and geo 

location tagging. Burst discovery sub routine is used 

to catch words conveying unexpected situations. The 

following step includes the classification of impact 

caused to different locations. Online clustering helps 

to follow up the discussions of similar tweets. At last, 

the emergency cases such as typhoon, landslides are 

plotted on the google maps in view of the events on 

the globe [15]. 

B. Online Regularized Feeds 

Online regularized feed services are established 

by different organizations. These can include 

feedbacks such as police vehicle alerts for a 

particular city to establish a proper network 

communication between the officers in charge. The 

main benefit of this kind of approach is to provide the 

application developer with real time highly accurate 

data feedbacks [6]. Other examples of data feed 

include events such as live bus arrival – departure 

API, Bus stop locations, Bus service disruptions etc. 

[14] The subscriptions to such data feeds is necessary 

to receive the required updates as in many 

confidential agreements the updates are not available 

for public usage. 

C. Google Traffic Information 

Google traffic details are included in the google 

maps that can generate the required traffic 

information when needed. Real time traffic 

information is shown on the maps which have 

different representation for levels and speeds of 

traffic. This technology is to be added in the 

proposed system to enhance the traffic predictions 

and increase the accuracy of the system. 

D. Javascript Implementations 

JavascriptInfovis (Information Visualization) 

Toolkit is a JS Library used for making computer 

generated visualizations on the webpage. The 

processed information can be shown as Charts, Tree, 

Space Maps etc. Enrichment of the visual 

information can be done by adding the extensions 

from WebGL support. 

E. Traffic Predictions based on Data Servers 

A real time approach for predicting traffic 

conditions, based on advanced database design exists 

[18]. The existing model is designed with open 

source web development tools like AJAX, governed 

by an advanced database design. A Traffic 

Management Centre was used to manage the inflow 

and outflow of data for the required system. The 

whole system consisted of User interface, Data 

Servers and System Server. The currently proposed 

system uses currently existing sources such as twitter, 

google traffic information etc. in place of costly data 

servers. 

F. Mobile Traffic Information using Twitter  

Mobile application development plays a vital 

role in the growth of technologies. Portability of 

applications enhances the user experience [8]. In a 

modern day approach, Natural Language processing 

technique is used to process the information from 

twitter account for giving the traffic conditions. The 

processed tweet is given a token key and 

subsequently every token information is analyzed 

using the rule based approach. Ultimately, the traffic 

conditions are plotted on the Google map with 

different colors showing the density of traffic. The 

main drawback of this implementation is that the 

information is only available for main traffic routes 

and the language is specific for that particular 

location. 

III. METHODS AND MATERIALS 

A. Software System Concepts 

One of the most vital architectural methods in 

the proposed development is the Client/Server style. 

The user is only meant to interact with the basic user 

interfaces of the Web and Mobile Applications. As 

the functional use is limited to a few options, the 

same functions and classes will be repeatedly called 

up, so Client/Server architecture is the best fit for the 

situation. 
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Front end of the system will be compromised of 

User Interface Design. It will allow the user to input 

information required for the travel. Two platforms 

are used for the user interaction. First one, being a 

web application that can be accessed through the 

browser. Thus clients will use the HTTP Network 

protocol to interact with the traffic monitoring 

website. This kind of platform can help the system to 

reach high number of users, as it is one of the most 

common platform used in today’s world [5]. 

A mobile platform is also developed to allow 

users to use the functions of the system on the go. 

This extension will further enhance the mobility of 

the module and allow the users to get the reports no 

matter where they are. Moreover, the application also 

allows the user to share the current situation of the 

traffic which will get recorded for future purpose. 

Simplicity in user interface is the primary goal of the 

application as users will be using the app while 

commuting. Automatic collection of geo locations 

will take place through the application. The user just 

needs to provide the destination and all further 

processing is done automatically. Report sheets are 

generated in a clear and concise manner. The traffic 

density is classified into 3 fields – low, medium, 

high. Limiting this option to only 3 selections helps 

in quantifying the data for analysis in the database. If 

a user has changed the route due to some reasons, 

they will be able to remotely access the system. 

The back-end of the system is composed of the 

“Weather collection” and “Traffic collection” 

services. These services are only accessible to the 

administrator of the system. They are used to input 

the data to the database and then further process the 

information. The information updates will take place 

in the desired time interval as allowed by the 

administrator. All the services can run in parallel for 

achieving better accuracy during route navigation. 

B. Random Forest Algorithm 

Random forest is a collective classifier algorithm 

that depends on many decision trees and the resultant 

class is the mode of the output by individual trees. 

The term random decision forest was used by Tin 

Kam Ho of Bell Labs in 1995. Functioning of the 

method is based on Breiman’s “Bagging” idea and 

random feature selections [2]. 

Decision trees consist of independent learning 

nodes that are collectively used to produce the results 

[13]. These are frequently used in the learning 

algorithms for data computations. One common type 

of decision tree is classification and regression tree. 

Visible improvements in the results of the output is 

seen when a group of trees decide a particular class 

or in other words that particular class receives the 

most votes. Generation of random vectors governs 

the evolution of each tree in the group [12]. 

Definition: Random forest is a classification 

algorithm consisting of a group of tree-structured 

classifiers {h(x,Θk ), k=1, ...} where the {Θk} are self-

determining identically spread random vectors and 

individual tree cast a unit vote for the most prevalent 

class at input x . 

1) Algorithm used for Tree Construction: 

 N = Number of training cases, M = number of 

variable in the classifier. 

 m is the number of input variable we consider 

to determine the decision at the node of the 

tree, where m < M. 

 Training set for this tree is chosen n times 

with replacement from all N available 

training cases. Rest of the cases is used for 

error estimation for the tree by predicting 

their classes. 

 m random variables are chosen for each node 

of the tree, to base the decision at that node. 

Random split value is calculated based on 

these m variables in the training set. 

 Each tree is fully grown using the above 

steps. 

 

For prediction purposes, another sample is taken 

into consideration. Training sample label is assigned 

to the terminal node it ends in. Same procedure is 

iterated for all trees and the average value is the 

output for random value prediction. A purity degree 

like the squared inaccuracy (regression), Gini index 

or deviance (classification) is used to choose the split 

[2]. 

2) Mathematical Advantages: 

 Random forest is one of the best algorithm 

available for decision classifiers with respect 

to the accuracy of the produced results. This 

is the reason that makes it one of the most 

frequently used learning algorithm [9]. 

 The accuracy in results or the efficiency of 

algorithm is not affected by database size. 

 The algorithm can efficiently handle many 

input variables without data deletion. 

 Importance of attributes for the 

classification criteria can be determined 

using this algorithm. 

 Generalization error determination takes 

place simultaneously while generating 

random forest [10]. 
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 Due to missing information in database, the 

output results accuracy is not affected as it 

can take care of the missing values during 

computation. 

 Created forests decisions can be saved for 

further usage on different data.  

 It can compute proximity amongst pairs of 

variables. The information obtained can be 

further used in clustering, determining 

outliers, or giving other relations between 

data. 

 Unlabelled data can be handled by the 

method which can support unsupervised 

learning outlier recognition. 

 

3) Computational Advantages: 

 With respect to time complexity, Random 

Forest algorithm is fastest to build and 

predict data. Non- requirement of cross 

validation for model selection, exponentially 

increases the speed of the algorithm. Parallel 

computations do not create overload on the 

system [9]. 

 Selection of the automatic predictor helps in 

dealing with large databases. 

 Overtraining of the model doesn’t affect the 

performance of the system [9]. 

 Handling data without preprocessing can 

help in live decision generation scenarios. 

This includes handling raw data without 

rescaling or transformations. Automatic 

handling of missing data is an advantage. 

IV. PROPOSED METHODOLOGY 

A. Overview 

1) Phase 1 – Receiving and Processing Data 

 The API feedback is received by the system 

for traffic and weather data for a particular 

city. 

 The most prominent destinations of the city 

are marked as nodes 

 Different colors are used to represent the 

traffic intensity of the location nodes. Green 

shows a smooth traffic flow, yellow 

represents a medium congestion and red 

represents a heavy congestion. 

 All the location node of the city is saved 

with selected attribute features. 

 User needs to enter the start and stop 

locations of the travel. 

 The nodes involved between the 2 travel 

destinations are compared for decision 

making purposes, 2 nodes at a time. 

 

2) Phase 2 – Resultant Output 

 Comparisons between different set of nodes 

creates a forest of trees. The decision is 

made by selecting the class with the most 

votes. 

 Finally, the user is shown the resultant travel 

path for travel at the current time or the best 

path for travel at a later given time. 

 

B. Software System Architecture

 

Figure 1: Use Case diagram for System Architecture. 

USE CASE ACTOR GOAL  PARTICIPATING PROCESS ERROR 
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ACTORS EXCEPTIONS 

Use Case 1: 

User inputs the 

required 

location PIN. 

User 

 

To view the traffic 

history along with 

weather conditions of 

the particular location 

at a defined time. 

 

Web Application, 

Database, Mapping 

Service 

 

User submits Pin code > 

Application sends query to 

database > Information  

returned from Database > 

Mapping service returns the 

map > application displays the 

results 

Invalid Pin 

Code entry > 

Re-enter Pin 

code 

 

No Traffic 

History found - 

Out of bound 

error. 

Use Case 2: 

User enters the 

starting and end 

points 

 

User 

 

To get the output map 

with driving route 

suggestions 

 

Web Application, 

Database, Mapping 

Service 

 

User inputs the start and end 

locations > Application call 

Geocoding Service > The 

latitude and longitude values 

are known > Values entered in 

database > returns the traffic 

points > Route is predicted > 

Mapping service returns the 

image on map with directions 

Invalid or Out 

of bound 

address entered 

> Display “Not 

Found” 

Use Case 3: 

Traffic 

 

Administrator To get traffic 

information 

Traffic Service Automated script queries the 

traffic data and analyses the 

data to be used in the database. 

NULL 

Use Case 4: 

Weather 

 

Administrator To get weather 

information 

Weather Service Automated script queries the 

weather data and analyses the 

data to be used in the database. 

NULL 

Use Case 5: 

User enters the 

traffic data 

 

Mobile User To obtain a traffic 

report on a mobile 

device 

Mobile Application, 

Database, Mapping 

Service 

 

User submits data > location 

and time taken from phone > 

Web application returns the 

result to mobile application > 

Display route 

Invalid Pin 

Code entry > 

Re-enter Pin 

code 

No Traffic 

History found - 

Out of bound 

error. 

Use Case 6: 

Report a Traffic 

Condition from 

a Mobile 

Device 

Mobile User Allow user to share 

traffic conditions 

Mobile Application, 

Database, Mapping 

Service 

User enters traffic density > 

send as feedback to database 

NO connection 

to Database > 

Try again. 

Table 1: Description of 6 Major Use Case Scenario 

C. Random Forest Implementations
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Figure 2: Flow chart show the working process of Random Forest Algorithm

Random Forest Classifier uses independent, 

identically distributed random trees. Gini Index is 

used for determining the final class decision. It is the 

measure most commonly chosen for classification-

type problems. If Dataset T contains samples from 

classes (n),  Gini(T) is defined as:  

 
where pj is the relative frequency of class j in T. 

If the dataset T splits into T1 and T2 subsets with 

sizes N1 and N2 respectively, the Gini index of the 

split data containing samples from n classes, the Gini 

index (T) is defined as: 

 
After computing Gini index for all cases, the smallest 

SPLIT Gini (T) is chosen to split the node.

V. RESULTS 

 

Figure 3: Navigational Routing for a Local Trip in Geolocation = “Bangalore” 

VI. FURTHER DISCUSSSIONS AND FUTURE SCOPE 

The present traffic monitoring services only 

indicate incidents and traffic information as they 

occur, which is of no use to someone looking at the 

existing traffic before going out for their destination. 

With the proposed algorithm, user would be able to 

view the projected traffic for a particular road, based 

on the historical trends. Live feedbacks can be 

included for further enhancements of the system. 
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Temporary visitors can take advantage of the system 

as the system incorporates detailed view of the route 

without any language constraints. Daily commuters 

will benefit the most as they travel the same route 

many days in the week [4].The user can monitor 

traffic data for a highway during rush hours. By 

viewing the previous data, users can take alternate 

routes to the destination, or find the proper time for 

the journey, when traffic is minimum. Another useful 

scenario is to permit the use of highways to the user 

based on the weather feedback from the system. Long 

drives can be planned ahead with the use of minimum 

traffic routes [11].The proposed system can also help  

 

in the overall improvement of the road infrastructure, 

as the damaged roads can be monitored and recorded 

for re furnishing. On roads with constant traffic, the 

authorities can be informed to add an additional lane 

for smooth flow of traffic or create alternate route 

between that particular travel path [16]. Thus this 

proposed model demonstrates solution to the decision 

making problem using Random Forest algorithm, 

which can be extended further to generalize different 

scenario. The framework of task involved in the 

process gives results with high accuracy within a 

feasible time complexity. 

References: 

[1] Ahmed MS & Cook AR, “Analysis of freeway 

traffic time-series data by using box-jenkins 

techniques”, Transportation Research Board, 722, 1–

9, 1979. 

[2] Breiman L,” Random forests”, Machine Learning 

J. 45, 5– 32, 2001. 

[3] Clark S, “Traffic prediction using multivariate 

nonparametric regression”, Journal of Transportation 

Engineering, 129, 161–168,  2003. 

[4] Clark SD, Dougherty MS & Kirby HR, “The use 

of neural networks and time series models for short-

term traffic forecasting: a comparative study”, 

Proceedings of the PTRC 21st Summer Annual 

Meeting, 1993. 

[5] Culotta A, Ravi NK & Cutler J, “Predicting the 

Demographics of Twitter Users fromWebsite Traffic 

Data”, Proceedings of the Twenty-Ninth AAAI 

Conference on Artificial Intelligence, 2015. 

[6] Demirbas M, Bayir M, Akcora C, Yilmaz Y 

&Ferhatosmanoglu H, “Crowd-sourced sensing and 

collaboration using twitter”, IEEE International 

Symposium on a World of Wireless Mobile and 

Multimedia Networks (WoWMoM), 2010. 

[7] Dork M, Gruen D, Williamson C &Carpendale S, 

“A Visual Back Channel for Large-Scale Events”, 

IEEE Transactions on VCG (Visualization and 

Computer Graphics), Vol.16, No. 6, 2010, pp. 1129-

1138. 

[8] Endarnoto SK, Pradipta S, Nugroho AS 

&Purnama J, “Traffic Condition Information 

Extraction & Visualization from Social Media 

Twitter for Android Mobile Application”, 

Proceedings of the 2011 IEEE Conference on EEI 

(Electrical Engineering and Informatics), pp. 1-4. 

[9] Freund Y and Schapire R, “Experiments with a 

new boosting algorithm”, Machine Learning: 

Proceedings of the Thirteenth International 

Conference, pp. 148-156, 1996. 

[10] Friedman JH, Hastie T &Tibshirani R, 

“Regularization paths for generalized linear models 

via coordinate descent”, Journal of Statistical 

Software, 33(1):1–22,  2010. 

[11] He J, Shen W, Divakaruni P, Wynter L & 

Lawrence R, “Improving Traffic Prediction with 

Tweet Semantics”, Proceedings of the Twenty-Third 

International Joint Conference on Artificial 

Intelligence, 2013. 

[12] Ho TK, “The random subspace method for 

constructing decision forests”, IEEE Trans. Pattern 

Analysis and Machine Intelligence, 20, 832–844, 

1998. 

[13] Kleinberg EM, “On the algorithmic 

implementation of stochastic discrimination”, IEEE 

Trans. on Pattern Analysis and Machine Intelligence, 

22(5), 473-490, 2000. 

Rajesh, M., and J. M. Gnanasekar. "Congestion 

control in heterogeneous WANET using FRCC." 

Journal of Chemical and Pharmaceutical Sciences 

ISSN 974 (2015): 2115. 

Rajesh, M., and J. M. Gnanasekar. "A systematic 

review of congestion control in ad hoc network." 

International Journal of Engineering Inventions 3.11 

(2014): 52-56. 

Rajesh, M., and J. M. Gnanasekar. " Annoyed Realm 

Outlook Taxonomy Using Twin Transfer Learning." 

International Journal of Pure and Applied 

Mathematics 116.21 (2017) 547-558. 

Rajesh, M., and J. M. Gnanasekar. " Get-Up-And-Go 

Efficientmemetic Algorithm Based Amalgam 

Routing Protocol." International Journal of Pure and 

Applied Mathematics 116.21 (2017) 537-547. 

Rajesh, M., and J. M. Gnanasekar. " Congestion 

Control Scheme for Heterogeneous Wireless Ad Hoc 

Networks Using Self-Adjust Hybrid Model." 

International Journal of Pure and Applied 

Mathematics 116.21 (2017) 537-547. 

 

International Journal of Pure and Applied Mathematics Special Issue

29



30


