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Abstract 
 

Extracting cognitive graphs from cognitive maps brings the comparison between 

the graphs and the real world map. 

 Introducing the application of Dijkstra’s algorithm and prim’s algorithm to find 

the minimum distance between any two points (nodes). Study of Google Arterial 

traffic information (GATI) system, gives the knowledge about how well the graph 

is compared to road structure, where traffic is one of the massive threat faced 

today.  

 This article helps in understanding the problems and reasons for the traffic 

growth with the help of supporting experiment. The experiment is carried out to 

determine the density of the traffic. The objective is to bring the correlation 

between two variables (that is, volume and occupancy representing the number 

of vehicles and percentage of time respectively) at 22 different signals across east 

Bangalore. The experiment was analysed using statistical techniques that is, Karl 

Pearson and Least square method, which describes the relationship between the 

two variables and proves the linearity among them, respectively. Therefore, this 

article gives recent traffic situation and the factors on which the traffic condition 

depends on.  

Introduction 

Graph theory is the study of points and lines. In particular, it involves the ways in 

which sets of points called vertices, can be connected by the lines or arcs called 

edges.  
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Graph in this context differ from the more familiar coordinate plots that portray 

mathematical relations and functions. We investigate the structure of the spatial 

knowledge that spontaneously develops during the free exploration of the novel 

environment. 

Extracting cognitive maps from cognitive graphs states the importance of labelling 

the graph and acquiring the spatial knowledge of the network sheets. 

The three basic forms of spatial knowledge described here are route, survey and 

graph knowledge. 

(a) Routes are the series of the place actions associations dealing a sequence 

of turns at each recognizable places. 

(b) Survey knowledge is the configure map liked knowledge of environmental 

locations, including the metric distance and directions between them. 

(c)  Graph knowledge is situated between route and survey knowledge, it 

consists of (identifiable places, including junctions. Thus, graph knowledge 

expresses the known connectivity of the environment. 

A graph structure can be extended by assigning a weight to each edge of the 

graph. 

For example, if a graph represents a road network, the weight represents the 

length of the road. There may be several weights associated with each edge, 

including distance, time travel or monetary cost. Such weighted graph is 

commonly used to program GPS and travel planning search engine that compare 

road and time. 

In this paper, we focus on a particular class of traffic analysis attacks, flow-

correlation attacks, by which an adversary attempts to analyse the network traffic 

and correlate the traffic of a flow over an input link with that over an output link. 

Two classes of correlation methods are considered, namely time-domain methods 

and volume-domain methods. 

Motion as a function of time 

Let x (t) be the vehicle trajectory. Then, 
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v (t) = x’ (t)                                                                                                        (speed) 

a (t) = v (t) = x’’ (t)                                                                                         (acceleration) 

J (t) = a (t) = x’’’ (t)                                                                                           (jerk) 

 

Objectives of the paper 

This paper presents the evidence that this structure is similar to labelled graph 

(that is, a network of topological connections between places, with local metric 

information). It gives the ideology of the working process of the Google 

application and enhances the study of traffic density. 

This results in the linear relation among the two variable involved in the 

illustration 

Methodology  

The Google application is capable of furnishing the metric distance between two 

nodes. 

Dijkstra’s algorithm and prims algorithm is used to determine the shortest 

distance between any two vertices, with the aid of Google imaging. Dijkstra 

algorithm creates a tree of shortest path from the starting vertex, the sources of 

all other points in the graph. 

Prims algorithm finds a minimum spanning tree for weighted and directed graph. 

Google arterial traffic information is the study of traffic flow and traffic density. It 

is named as GATI for convenience. GATI systems is capable of generating the 

scatter plots for examining the relationship between the two variables (that is 

volume and occupancy). 

This leads us in determining the critical occupancy which represents the 

maximum number of vehicles and time utilized for the motion of vehicles. 
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The unit for X axis is the Volume (vehicles per direction) and for that of Y axis is 

occupancy (percentage of time occupied by vehicles). 

Illustration of the experiment 

 The data was collected in 22 different signals at a time across east Bangalore by 

fixing the duration to 150 seconds (considering all the signals to be vertices and all 

connecting paths to me the edges), the graph is plotted against volume (X) vs 

occupancy(Y). 

The following data was analysed using Karl person’s equation, 
The Pearson correlation coefficient is a very helpful statistical formula that 

measures the strength between variables and relationships. If the value is a 

negative number, then there is a negative correlation of relationship strength, 

and if the value is a positive number, then there is a positive correlation of 

relationship strength which can range between -1.00 and 1.00 

The experiment is analysed using statistical techniques, theoretical Karl Pearson’s 

correlation result in positive linearity between the two variables. 

The mathematical solution for the obtained data. 

r = 0.8844 

Traffic flow is the contemplation of interactions between travellers (including, 

motorcycles, cyclists, drivers, and their vehicles) and infrastructure (including 

highways, signage, and traffic control devices), with the aim of understanding and 

developing an optimal transport network with efficient movement of traffic and 

minimal traffic congestion problems. 

The aim of traffic flow analysis is to create and implement a model which would 

enable vehicles to reach their destination in the shortest possible time using the 

maximum roadway capacity. This experiment neglects to bring optimisation of 

time to minimise the traffic flow.   
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Output of the experiment using Karl Pearson method  

 

 

 

Description of the graph  

A linear equation in two variables describes a relationship in which the value of 

one of the variables depends on the value of the other variable. In a linear 

equation in x and y, x is called the independent variable and y depends on it. We 

call y the dependent variable. 

Therefore, we conclude that as the number of vehicles increases the time 

occupied is also increased. This results in the interruption of the traffic flow. In 

other words, we call it as traffic density. 
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Output of the experiment using least square method  

 

 

Application of the article  

This articles enables us to have a dynamical review on traffic interpretation, it 

states the importance of the labelling of graph and the critical points exhibits the 

criticism on the flow of vehicles. 

A critical value is the image of a critical point. These concepts may be visualized 

through the graph. The terminating points of the graph is called the critical points 

this helps in finding the percentage of the traffic and which supports in an 

additional development of the Google map application. 

Conclusion 

This article proves the substantiations between the two variables and highlights 

the significant of the labelling of the graph. It would help us in developing the 

application by ascertaining the density of the vehicles. The perception of the 

critical points oversees the time occupied by the automobiles to move from a 

depicted area. Critical points define the points on a curve where the gradient is 
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very close to zero. The resolution of this paper is to bring out the further up 

gradation in the android application. The experiment results in the rise in the 

numbers of the vehicles impacts the time utilized for the movement of the 

automobiles. At dependable stage of the vehicles there is a slight decline in the 

rate of time growth. This accelerates the proliferation of the traffic. This article is 

restricted only towards the expedite of study of traffic analysis but neglects to 

bring vivid scenario to minimise the traffic flow. 
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