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Abstract. Data Analytics is the key word of today's era. Huge data is getting generated
day by day from various resources starting from social networking sites to sensors then
machines. How this can be handled in effective manner to get some value out of it, this is
the biggest question in front of all engineers today. Geo Spatial Data, this data is another
type of data which is getting produced because of the objects on the surface either they
are static or dynamic. As per the statistics every year there is a 20% increase in
Geospatial data production. And this Geospatial Data can be used for multiple purposes
in various applications like autonomous vehicles, location based services, identifying the
object in surface etc..., but the biggest challenge faced here is how this data can be
analyzed and stored for future purpose. This data may be live data or stored data, it might
be structured, un-structured or quasi structured data, it might be with duplicates or
without duplicates and with null values or without null values. The challenge here is how
this data can be used to perform data analytics and produce the results which can be used
for future use. In the proposed research the main concentration is on how Geospatial data
can be cleaned and made ready to use for data analytics for future use in applications like
driverless vehicles, Location Based Services etc.., the first step in performing data
analytics is collecting the Geospatial data then cleaning the same for further use. Once it
is cleaned and ready to use the data analytics will be performed for further decision
making.

Keywords: Data Analytics, Geospatial Data, Structured, Quasi Structured, Un-
Structured.

1 Introduction

Geospatial data is getting accumulated in different forms each and every day. As
geospatial data is going to be the next generation data which would be used in marketing,
sales, identifying the people of same mindset etc.., the geospatial data will play vital role in
the next generation business. The geospatial data is going to be the heart of decision making in
next generation business either IT or Non IT Industries. Most of the companies are working on
processing this geospatial data either for their own purpose or for the customers. Every year
the size of the geospatial data is getting increased on an average of 20%. The biggest
challenge here is how this data can be handled further for the performing analytics and to take
final decisions.[15]
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The geospatial data is entirely different from normal data which is getting accumulated
every day. The normal data might consist of text, images or videos which can be easily
analyzed for further data processing. Coming to geospatial data the biggest challenge is
storing the longitude and latitude of an object. Once the data of the object stored it can be
further used. But here the biggest challenge is if the object is dynamic, continuously the
location information has to be stored. Sometimes more than the exact information, nearby
equal information has to be recorded to get the required output of the application. The
geospatial data has to be processed effectively in order to get the final results. [14]

Here in the proposed research the main concentration is on developing a frame work in
order to process geospatial data analytics with the operations like Geospatial data gathering,
Analyzing, Cleaning, Enriching and Storing the data for further use. The first step in analyzing
the geospatial data is to remove the spaces and null values. And also avoid the duplicate data.
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Fig.1. Data Analytics Lifecycle
By referring the default data science life cycle (Referred from Google) Fig.1. it is clearly
evident that to build any model for data analytics firstly the data has to be analyzed and pre
processed. Once the data is ready as per the requirement the model can be built effectively.
[13]

In the same way geospatial data analytics also has the process to be followed while
processing the data to build a model. By understanding, the Fig.1. As reference the model for
Geo Spatial Data Analytics will be build effectively with accurate results.

2 Literature Survey

In this paper the main takeover from this paper is how spatial data will be analysed and
visualized with respect to cloud. Terrafly Cloud a wlak through has been done to understand
how the data will be processed for further use. [19]



This paper has given insight into how data can be utilized to intercommunicate amongst
the vehicles for smooth and intelligent transportation. The data processing techniques has been
understood to process the collected data while taking the decision. [20]

This paper gave a deep insight into how Location Based Services using GMAPS can be
used for identifying the near by vehicles. And how algorithms like KNN can be used to
preprocess and take decision on the LBS. [7]

This paper gave insight of how to identify the Natural Disaster based on the previous data
and also which can be used to process and predict current scenario. [8]

This paper gave insight of how to build a framework for moving objects like Vehicles
using service oriented architecture. And how to use cloud based intelligent system to build the
advanced automation system for autonomous vehicles. [9]

The main takeover of this paper is to understand how geospatial data can be combined
with big data for further processing. How machine learning or Al can be combined with
geospatial data for further processing. [18]

The main insight in this paper is how big data can be combined with geospatial data for
further processing to perform analytics. [17]

3 Proposed Method:

After extensive research on the existing methodologies, frameworks, algorithms etc...,
used for data analytics either on the normal data or Geospatial Data the proposed frame work
will be developed in order to perform data analytics on the geospatial data. Performing this
analytics on geospatial will surely help the industries in the growth of their organization, to do
next level marketing, identify the potential customers and identify the potential market, trace
the customers when they move around etc...,[5]

The proposed method consists of step by step process as shown below before performing
the analytics. The geospatial data has to be cleaned by following step by step process
manually i.e. line by line but the problem here is time consuming. So there are tools which
will be used for further processing like tableau, MS-Power BI for further processing in the
form of heat maps. But the major problem here is it can only process the data which is already
structured. [4]

The biggest challenge here is how to analyze and make structured data out of the initially
gathered geospatial data which might be having duplicates, null values, redundant values etc..,

most of the times the data collected will be Un-structured or Quasi Structured Data. [6]

The proposed research mainly concentrates on the data cleaning and enriching activities
of geospatial for further use. [3]

The following are the steps followed in doing the process.



Problem definition

Requirement gathering

Data acquisition

Data Fusion, Filtering and pre-processing[3]
Data Extract & Store

Data Cleansing& Quality Assurance

Data Partitioning

Spatial Data Analytics

The above steps are considered while developing the proposed frame work for geospatial
data. All these steps has to be performed every time to make sure that the quality and
structures data is getting generated which is further used for the data analytics as well as to
build the model.[12]

Common Issues faced in the existing system are:

Huge geospatial data is getting generated — The problem here is

>
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The entire data is treated as a one data set. Then the comparison and segregation will
take huge time.

Geospatial data clusters are not created based on the problem definitions.[10]

The data is still at macro level not processed at micro level.

Searching the required geospatial data in the entire data sets is very difficult.

Normal data will be stored in the form of rows and columns which can be easily
tracable, but same method with respect to geospatial data wont workout as it is not
going to have fixed data and it is application specific.[2]

After the continuous research on the existing methodologies the key observations made

are.
>

>

>

There are so many tools available to perform the data analytics and provide the
results.

The main issue is the available tools are not application specific they are very generic
in nature.[2]

Segregation of geospatial data as per the need of the customer is very much essential.

On top of the above key observation the biggest challenge is providing the proper input
geospatial data to the tools. That means there is a need for system or application which can
easily segregate the data and make the geospatial data as structured data before giving it as
input to the tools for analytics. [1]

4 Proposed Methodology:

In the proposed method the main concentration is given on creating platform to segregate
data based on following steps as shown in Fig.2.
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Fig.2. Geospatial Data Analytics Life Cycle

5 Problem Definition

Before simply processing the data, the first step is need to analyze what kind of
application this data will be used and check whether it required entire data or only portion of

the data.
This is the initial phase but crucial phase to define the problem so that the delay in further

process will be reduced. [4]
Requirement gathering

Once the problem is defined, the next step is to gather the requirements as per the problem
statement. What are the required main parameters and supporting parameters based on that the
data will be gathered either live data or stored data. [2]

Data Acquisition

Collecting the data of the objects based on the movement on the surface and converting
them into required format either in the form of tables, paragraphs etc.., and [1]

Data Fusion, Filtering and pre-processing

In this step data fusion will be done by collecting data from multiple sources and
integrating the required data as per the nee of the application. [3]

Once Data Fusion is done, the filtering operation is carried out where the data collected in
fusion will be considered in the form of sub sets as a portion of data and segregated data based
on the requirement.



As a last step the data pre processing is carried out to make the geospatial data into
understandable format for further processing. And data will be stored in the tables or data
base. [4]

Data Extract & Store

Once the data preprocessing activity is performed, only meaningful data will be available
for further use. Based on the requirement the data extraction process is carried out and stored
into temporary tables for performing analytics to make decisions. [4]

Data Cleansing& Quality Assurance

In this step in order to make sure that there is no inconsistent data, the data will be
verified for incomplete data, inconsistent data, null values, duplications etc.., to make sure that
the data is qualitied for further processing. [2]

Data Partitioning

In the above step the entire data is processed made readily available for further
processing, in this step the data will be partitioned further based on the macro level need to
serve their micro solutions. Means based on the need it will be partitioned and stored, based
on the requirement to gather data it will be directly searched in that portion in order to save the
time and get the accurate data for further processing. [3]

Spatial Data Analytics
This is the next step after entire input spatial data is ready as per the problem definition.
This spatial data can be further used for the analytics to solve real time problems. [11]
Algorithm - Selection & Clustering:
1. Start
. Select the Problem Statement/Application
. Collect the required information based on Step 2
. Analyse the required data after collecting information
. Apply the process of Data Cleansing and Fusion
. After step 5 cluster the data based on the need.
. Apply the Analytics and store the result data for further use
. Repeat Step 4 to 7 until the final results are obtained
9. Consider the final output as input to the final deciaion making.
10. Stop
The above algorithm will give an exclusive procedure to be gollowed while performing
spatial data analytics.

03N DNk~ W

6 Conclusion:

After extensive survey and research on geospatial data it is concluded that there should be
a systematic procedure based on platform to analyse the geospatial data in very effective
manner for further decision making at high level in an organization. This geospatial data can
be used for various applications like sentimental analysis, autonomous vehicles, business
intelligence etc..,



Future Enhancement:

In future the same system can be enhanced with efficient and optimized way to identify
the natural disasters. It helps especially in the field of autonomous vehicles to move further
one step. And also sentiment analysis for the machines can be implemented to test the
efficiency and accuracy of the system.
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