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ABSTRACT 

In this paper author has presented various geospatial raw data and visualized them in WebGL 

globe, this led to ease in analysis of the data. The raw data has various events such as data location in the 

form of latitude, longitude, magnitude etc. The data are collected from reliable resources such as SEDAC 

NASA (Socioeconomic Data and Application Centre), USGS, etc. The fields of data include earthquake 

events, volcanic activities over last 3 decades, and recent spread of the Covid-19 pandemic. 
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1. INTRODUCTION 

Geospatial data is a subset of spatial data. A spatial data is a simple data which indicates the coordinate 

of the subject/object in a given system. Spatial data can have a wide range, it can be position of wind turbines in 

an area to churn out highest electrical energy, automobile engineers placing automobile parts to achieve 

maximum efficiency in their proposed concepts.Now, what separate Geospatial data from spatial data is the fact 

that geospatial data is indicated by or represented in relation to the geographic location, or in other words 

georeferenced. At the most basic level Geospatial data have at least data which can be validated on a Terrestrial 

Co-ordinates System that is latitude and longitude. 
Terrestrial Co-ordinate System can be defined as perpendicular intersection of curved line on the spherical 

object such as planets creating a wireframe which is used to divide the planted into subdivision. The lines 

running east-west forming complete circles are known as latitudes and the lines running from north to south pole 

forming complete circles are known longitude. The major latitude the divides the planet into northern and 

southern hemisphere is known as equator. 

Advanced technology has become the integral part of our life[1]. To satisfy the need of the society, almost 

in each work, we use the technology[2][3]. In current era computer science is major subject[4]. It has many real 

life applications such as cloud computing[5], artificial intelligence[6], remote monitoring[7], Wireless sensor 

network[8, 9, 10], internet of things[11, 12, 13], Neural network[14, 15], FSPP[16, 17, 18], NSPP[19, 20, 21, 

22], TP[23, 24, 25], internet Security[26], uncertainty [27, 28, 29, 30, 31] and so on. Technology is the mode by 

which user can store, fetch, communicate and utilize the information[32]. So, all the organizations, industries 
and also every individual are using computer systems to preserve and share the information[33]. The internet 

security plays a major role in all computer related applications. The internet security appears in many real-life 

applications, e.g., home security, banking system, education sector, defence system, Railway, and so on. In this 

manuscript we discuss about the protection of authentication which is a part of internet security.  

 
Fig.1  A general  Terr estria l Coordina te system .  
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1.2 Data Visualization 

Data Visualization means the visualization of raw data to yield information from it. In the age of 

internet every organisations, groups and users generate enormous amount of unstructured data. The data has 

increased dramatically in recent time of web. Organisations are trying hard to visualize, analyse and explore this 

new field to use it for the benefit of themselves. This field is crucial to scientific research[34].Data are coded 

records of observations of reality, are conventional annotations about what is detected in the study of the 

phenomena that occur in the real world. 

Computers are used to process the big data. They are also responsible for analysing, developing and 

visualization of the result achieved into graphical representation.Data Visualization aim to build a graphical 

result to the corresponding available raw data, the result highlights the most significant element in the data set, 

key change or issue which leads to better understanding, establishing decision, relation or carving out the 

statistical trend from the data.Humans’ spatial recognition abilities work best when a system responds to user-
initiated actions in real-time. Data exploration, and user interfaces which are interactive and able to 

effectivelyrespond on changes to the data or view are most effective.The more attractive and clear a 

visualization is, the more can be Information can be obtained it[35]. 

Data Visualization is an enormous field and its application are vast. Data visualization is of many types 

like pie chart, line graph, scatter graph, bar chart etc[34]. There are several other complex data visualization 

types like time series visualization, network visualization, positional plotting, geospatial data visualization,3D 

data plotting, etc. Several Web Services such as AWS, Blogspot allow the combination data visualization in the 

monitoring section of their services. Another great but basic example of data visualization can be seen on 

website called Flight Connections[36]. They utilize network visualization along with the geospatial data 

visualization to represent the airports and flight routes around the word. 

 
Fig. 2: Data visualization showing all the direct flight routes from Oslo, Norway. 

2. APPLICATION 

The main aim of data visualization is to communicate a cleaner and easily understandable information 

to the observer. This provides the significance of data. A data of general seismic activities happening daily are 

enormous and keeping in the fact that they are natural phenomenon, the data in just one month becomes 
humongous to record let alone the ability to study and observe them. Raw data generated by the companies are 

measured in petabytes-exabytes All these data were thought to be of no use but with the recent emergence of big 

data and big data analysis tools the humongous data is turning out be a gold mine for several organisations. If 

structured and analysed correctly, these data can easily be utilized in the favour of organization’s interest. 

Data Visualization has its application in every field ranging from public healthcare to sports event 

happening around the world. Data visualization is more than just representing numbers; it involves selecting and 

rethinking the numbers on which the visualization is based[37].Geospatial Data visualization utilizes Geospatial 

data and plot them relative to a co-ordinate system, A fascinating fact about geospatial data is that it does not 

acts as an constraint to the general data visualization but instead they add another dimension to the data, similar 

to adding time parameter in the data visualisation.Gourav Gupta and Inder Singh Gupta[38] have visualized 

earthquake and seismic activities around Indian subcontinent using big data tools. Utilizing Big data tools such 

as Hadoop hive allows collection of data somewhat easier also given the fact that bid data tools are able to 
manage loads of data without hassle.Geospatial data visualization is also helpful when the data is visualized 

have anonymity of the location.For example: The locations of tsunami darts in the oceans. Their position 

without visualization can only be expressed through the coordinate systems. 
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Fig. 3 Tsunami Darts location across Indian, Pacific and Atlantic Ocean[39]. 

3. PROPOSED METHODOLOGY 

The Geospatial Data Visualization follows a similar pipeline to that of general data visualization. The 
pipeline can be demonstrated as follows: 

 
FIG.4: Pipeline diagram, Orange box being the data and grey being the process of refinements. 

 Raw Data: Collection of unstructured data that does not convey any information directly.It also contains 

unnecessary data which will not provide any help in the long process. 

 Data Analysis: This process includes analysing data from several resources and justifying its use. 

 Prepared Data: This is a structured data which contains several information about events. Most of them are 

useful. Data can be too large and needs to be constrained by applying filters. 

 Filtering: Here Data is Filtered according to the need. It can be filtered with several parameters such as 
location, time range etc. 

 Focus Data: This is the ultimate Data set we want. It contains only those parameters and information which is 

required in the project. This data will be visualized on the final product. 

 Mapping: This process leads to creation of mapped data. Here Focused Data is plotted against Terrestrial Co-

ordinate system. 

 Geometric Data:Once the Data is plotted against a location or region, we get geometric data. This data is still 

half baked and any errors and wrong information can be easily tweaked. 

 Rendering: The last process is to render out the main information. Here the data is exported in a solid file or 

visualisation medium. 

 Image Data: It’s the end result we receive from in the form of image, interactive media, map, etc. This can be 

used as conclusion and reference for another project. It is the final product which will make the conveyance of 
the information easy 
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FIG.5: A Tabular structure of prepared data about Volcanic activities in last decades. 

 
 

4. CHALLENGES 

Data is often the documentary and informative basis, with reduced uncertainties, necessary to make decisions 

about very varied contents, from journalism to science. 

While creating a project there are several challenges to overcome: 

 Data is an uncertain term. It varies greatly from device to device and observer to observer. 

 Data on several real phenomenon cannot be measured directly and the way of obtaining them is not 
uniform and they have to be estimated which is again cannot be deemed as a perfect data. 

 Data about phenomenon happening in real-time change frequently with time. Sometime the Data about 

them change so frequently that accounting it becomes a fuss. 

 Another easier method of obtaining data is from several educational and research website but still it arises 

a need to make certain about the authenticity of data. 

 When data collection is done on smaller scale by using smaller in-house device a minor flaw can critically 

change the data. 

 Data obtained from other sources may be accurate but can be result of analysis limited samples and not of 

the entire phenomenon. 

 Selection of the interactive media for ultimate renders needs to be considered carefully. 

 Big data, structured and unstructured, introduces a unique set of challenges for developing visualizations. 
This is due to the fact that we must take into account the speed, size, and diversity of the data. A new set of 

issues related to performance, operability, and degree of discrimination challenge large data visualization 

and analysis[40]. 

 Visualizing big data has some additional challenges; for example, visual analytics solutions themselves 

may not scale: we need to consider how to deal with information overload on the viewer if we show too 

many things at the same time[41]. 
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5. RESULT 

 

 
Fig. 6: Final render of the visualized data.

In the proposed case the data was collected from sources such as USGSand SEDAC NASA. The data is 

represented on an open platform WebGL project namely WebGL Globe and using JSON language for the 

implementation. WebGL is a JavaScript Web API which is used to create interactive media for webpages and 

web-applications. The data collected are in the form of major seismic activity happened in the past 3 decades, 

Country-wise spread of Covid-19 virus, etc. 

6. CONCLUSION 

Utilization of WebGL API in data creates an interactive output where the user can easily scroll around 

the globe to access the information. The Visualized data can easily be placed in any Web Page easily. The 

observer can easily pan around the global and communicate the information easily. The Future scope of 

improvements can include: Implementing touch capabilities in the project. The project currently has hover, pan 

and zoom capabilities. 
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