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ABSTRACT - This research paper explores the
potential of geolocational data through an
exploratory analysis. A dataset of geolocational
data was obtained from a popular location-based
social networking app and preprocessed to ensure it
is in a suitable format for analysis. The exploratory
analysis revealed that the majority of the users of
the social networking app are active during the
daytime, with a decrease in activity during the
nighttime[1]. The data also showed that the
majority of the users tend to congregate in certain
areas, with a majority of the data points located in
urban areas. These findings have implications for
location-based services and advertising, as well as
crime prevention and public health, highlighting the
potential of geolocational data and the need for
further research to fully understand and utilize this
data.

1.INTRODUCTION

Geolocational data, also known as location data, refers to
information about the location of a device or individual.
This data can be collected through various means such as
GPS, Wi-Fi, and cell tower triangulation. With the
increasing prevalence of smartphones and other connected
devices, the amount of geolocational data being generated
has grown exponentially. This data can be used for a wide
range of applications such as location-based advertising,
location-based services, and crime prevention. However,
the potential uses of geolocational data are not limited to
these examples. This research paper will explore the
potential of geolocational data through an exploratory
analysis.[2]

Data collection and pre processing

The first step in conducting an exploratory analysis on
geolocational data is to collect a representative dataset. In
this research, a dataset of geolocational data was obtained
from a popular location-based social networking app. The
data includes the latitude and longitude coordinates, as
well as the timestamp of when the data was collected. To
ensure the data is representative, a random sample of users
was selected from the app's user base.

Once the data has been collected, it must be pre-processed
to ensure it is in a suitable format for analysis. In this
research, the dataset was pre-processed by removing any

Mr. Pitambar Adhikari (Assitant Professor ,IT)

NIET , Greater Noida U.P

duplicate data points and ensuring that the data is in a
format that can be easily analyzed.

Exploratory analysis

The next step in the exploratory analysis is to explore the
data to identify any patterns or trends. One of the most
common ways to analyze geolocational data is through the
use of maps. In this research, a map was created using the
latitude and longitude coordinates of the data points. The
map revealed that the majority of the data points were
located in urban areas, with a smaller number of data
points located in rural areas.

Another way to analyze geolocational data is through the
use of time series analysis. In this research, a time series
was created using the timestamp of the data points. The
time series revealed that there was a significant increase
in the number of data points collected during the daytime,
with a decrease in the number of data points collected
during the night time.[3] This suggests that the majority of
the users of the social networking app are active during
the daytime.

Finally, clustering analysis was used to group the data
points into clusters based on their location. The results of
the clustering analysis revealed that the majority of the
data points were located in a small number of clusters,
suggesting that the users of the social networking app tend
to congregate in certain areas.

2. LITERATURE SURVEY

A literature review on “exploratory analysis of
geolocational data" would involve researching and
summarizing existing research on techniques and methods
for analyzing and interpreting data that is linked to specific
geographic locations. This could include studies on
geographic information systems (GIS), spatial statistics,
and location-based data mining.

One key area of research in this field is the use of GIS
technology to visualize and analyze geolocational data.
This can include the use of maps and spatial databases
to represent and analyze data, as well as the
development of new GIS tools and techniques for data
analysis.[4]

Another important aspect of exploratory analysis of
geolocational data is the use of spatial statistics. This
includes methods for analyzing patterns and relationships
in data that are linked to specific geographic locations,
such as spatial autocorrelation, kernel density estimation,
and spatial econometrics.
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Location-based data mining is another area of research in
this field, which involves using techniques such as
clustering, classification, and association rule mining to
uncover patterns and insights in geolocational data.

In recent years, there has been an increase in the
availability of geolocational data from sources such as
social media and 10T devices[5]. This has led to new
research on methods for analyzing and interpreting this
type of data, such as sentiment analysis and the prediction
of human mobility patterns.

Overall, the literature on exploratory analysis of
geolocational data is vast and diverse, covering a wide
range of topics and techniques. However, it is clear that
the use of GIS, spatial statistics, and data mining are core
methods for understanding and making sense of
geolocational data.

OBJECTIVE

The objective of exploratory analysis of geolocational
data is to use data analysis techniques to extract
meaningful insights and knowledge from spatial data, and
to gain a deeper understanding of the underlying patterns
and relationships within the data.

MATHODOLOGY

METHODOLOGY
DIAGRAM

Figure 1. Project Flow Chart

Exploratory analysis of geolocational data
typically involves the following steps:

1. Data collection: The first step is to collect the
geolocational data that will be analyzed. This may
involve gathering data from various sources, such as GPS
trackers, geotagged social media posts, or satellite
imagery.

2. Data pre-processing: Once the data is collected, it
needs to be pre-processed to remove any errors or
inconsistencies. This step may involve cleaning, filtering,
and transforming the data, as well as converting it into a
suitable format for analysis.

3. Data visualization: The next step is to create
visualizations of the geolocational data. This may include
maps, scatter plots, heat maps, and other types of charts
and graphs that can help to identify spatial patterns and
trends.

4.  Spatial analysis: After visualizing the data, the next
step is to perform spatial analysis techniques to explore
the patterns and relationships within the data. This may
involve techniques such as spatial clustering, spatial
autocorrelation, and spatial regression analysis.[6]

5.  Interpretation of results: Once the analysis is
complete, it is important to interpret the results and draw
meaningful insights from the data. This may involve
identifying areas of high or low activity, detecting trends
and patterns, and uncovering potential causes or
explanations for the observed spatial relationships.

6. Communication of results: Finally, the results of the
analysis should be communicated to stakeholders and
decision-makers in a clear and understandable manner.
This may involve creating reports, presentations, or other
types of visualizations that effectively communicate the
findings of the analysis.[7]

RESULT

The results of the exploratory analysis on geolocational
data revealed the following key findings:

1. The majority of the data points were located in
urban areas, with a smaller number of data points
located in rural areas. This suggests that the
majority of the users of the social networking
app are located in urban areas.

2. The time series analysis revealed that there was a
significant increase in the number of data points
collected during the daytime, with a decrease in
the number of data points collected during the
night time. This suggests that the majority of the
users of the social networking app are active
during the daytime.

3. The clustering analysis revealed that the majority
of the data points were located in a small number
of clusters, suggesting that the users of the social
networking app tend to congregate in certain
areas.

Overall, the exploratory analysis on geolocational data
provided insights into the behavior and location of
individuals using a location-based social networking app.
These findings have implications for location-based
services and advertising, as well as crime prevention and
public health. The research highlights the potential of
geolocational data, and further research is needed to fully
understand and utilize this data.
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TECHNOLOGY & TOOL USED:

1. Geographic Information Systems (GIS): GIS
software, such as ArcGIS, QGIS, and GeoDa, are
commonly used for geospatial data processing, analysis,
and visualization.

2. Global Positioning System (GPS): GPS technology
is used to collect accurate location data, which can be
analyzed and visualized in GIS software or other mapping
tools.

3. Remote sensing: This involves using satellite
imagery or aerial photographs to collect geospatial data,
which can be used for spatial analysis and mapping.

4. Spatial databases: Spatial databases such as PostGIS
or Oracle Spatial provide a way to store and query
geospatial data.

5. Data visualization tools: Tools such as Tableau,
PowerBl, or D3.js can be used to create interactive
visualizations and maps of geospatial data.

6. Machine learning: Techniques such as clustering,
regression, and classification can be applied to geospatial
data to identify patterns and predict outcomes.

7. Web mapping services: Services like Google Maps,
Bing Maps, or OpenStreetMap provide access to
geospatial data and tools for visualization and analysis
through APIs or web interfaces.

DISCUSSION

The exploratory analysis on geolocational data presented
in this research has revealed a number of interesting
patterns and trends in the behavior of individuals. The use
of maps, time series analysis, and clustering analysis has
provided a deeper understanding of how individuals
interact with their environment.

One of the key findings of this research is that the majority
of users of the social networking app are active during the

daytime, with a decrease in activity during the night time.
This suggests that location-based services and advertising
should focus on reaching users during the daytime, when
they are more likely to be active. Additionally, this
information can be used to improve public health and
crime prevention by identifying areas that are most active
during certain times of the day.

Another important finding is that the majority of users
tend to congregate in certain areas, with a majority of the
data points located in urban areas. This information can be
used to improve location-based services by identifying
areas that are most popular among users. Additionally, this
information can be used to identify areas that may be at a
higher risk of crime or other public health issues.[8]
Overall, this research highlights the potential of
geolocational data to provide valuable insights into the
behavior of individuals. However, it is important to note
that the dataset used in this research is limited to a single
social networking app and may not be representative of
the entire population.[9] Further research is needed to
fully understand and utilize the potential of geolocational
data. Additionally, it's crucial to consider the privacy
concerns that come with geolocational data, as it can
reveal sensitive information about individuals'
whereabouts and patterns.[10]

CONCLUSION

In conclusion, this research has shown that geolocational
data can be used to identify patterns and trends in the
behavior of individuals. Through an exploratory analysis,
it was revealed that the majority of the users of the social
networking app are active during the daytime, with a
decrease in activity during the night time. The data also
showed that the majority of the users tend to congregate
in certain areas, with a majority of the data points located
in urban areas. These findings have implications for
location-based services and advertising, as well as crime
prevention and public health. This research highlights the
potential of geolocational data, and further research is
needed to fully understand and utilize this data.

APPENDIX
Appendix A: Data Collection and Preprocessing

In this research, a dataset of geolocational data was
obtained from a popular location-based social networking
app. The data was collected over a period of one month
and includes the latitude and longitude coordinates, as
well as the timestamp of when the data was collected.
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To ensure the data is representative, a random sample of
users was selected from the app's user base. The sample
size was determined by considering the size of the user
base and the amount of data that was available.

Once the data had been collected, it was preprocessed to
ensure it is in a suitable format for analysis. The
following preprocessing steps were applied to the data:

o Duplicate data points were removed

e The data was converted to a format that can be
easily analyzed

e Missing data was filled in using interpolation
techniques

Appendix B: Exploratory Analysis

The exploratory analysis was conducted using a
combination of map visualization, time series analysis,
and clustering analysis.

Map visualization: A map was created using the latitude
and longitude coordinates of the data points. The map
revealed that the majority of the data points were located
in urban areas, with a smaller number of data points
located in rural areas.

Time series analysis: A time series was created using the
timestamp of the data points. The time series revealed that
there was a significant increase in the number of data
points collected during the daytime, with a decrease in the
number of data points collected during the nighttime.

Clustering analysis: Clustering analysis was used to group
the data points into clusters based on their location. The
results of the clustering analysis revealed that the majority
of the data points were located in a small number of
clusters, suggesting that the users of the social networking
app tend to congregate in certain areas.

Appendix C: Tools and Techniques

The following tools and techniques were used in this
research:

e Python programming language

e Pandas library for data manipulation

o Matplotlib library for data visualization

o Scikit-learn library for machine learning

e K-means clustering algorithm for clustering
analysis

Appendix D: Limitations and Future Research

This research has several limitations that should be
considered when interpreting the results. The first
limitation is that the dataset used in this research is from a
single location-based social networking app. As a result,
the findings may not be generalizable to other apps or to
the population as a whole.

Another limitation is that the data was collected over a
limited period of time, so it is not possible to make
inferences about long-term trends or patterns.

Future research could address these limitations by
collecting data from multiple apps and over a longer
period of time. Additionally, further research could
explore more advanced methods of analysis, such as deep
learning, to better understand the potential of
geolocational data.
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