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ABSTRACT

Fog computing offers key features such as real-time communication, physical distribution, position
awareness, compatibility, scalability, and energy efficiency, which collectively enhance the manage-
ment of integrated spatial data. It provides benefits such as real-time data processing, seamless data
sharing, improved efficiency, enhanced data security and privacy, and effective resource utilization.
The distributed architecture and edge processing capabilities of fog computing enable real-time spatial
data processing, faster insights, and localized decision-making. It presents opportunities for web-based
analytics, real-time analysis, fault tolerance, event-triggered actions, and context-aware applications.
However, challenges exist in terms of user needs and requirements, collaboration and partnership, data
quality and interoperability, technical infrastructure, and policy and governance. Future work should
focus on addressing these challenges and exploring new opportunities.

INTRODUCTION

The management of integrated spatial data has brought about a significant transformation in the uti-
lization of spatial data across government, academia, the private sector, and the general public. This
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practice has profoundly altered how we access and incorporate data by facilitating the easy sharing,
discovery, and utilization of spatial data (Hendriks et al., 2012). However, the rapid expansion of spa-
tial data from diverse sources, such as remote sensing, social media, and the Internet of Things (IoT),
presents new challenges in terms of data processing and analysis. The sheer volume and diversity of
data pose difficulties for conventional methods, particularly when real-time processing is required.
Therefore, there is a growing need to explore innovative approaches to enhance the efficiency and
effectiveness of integrated spatial data management. To enhance the efficiency and effectiveness of
integrated spatial data management, innovative approaches like fog computing are increasingly sought
after (Das et al., 2021). These strategies aim to address the evolving needs of integrated spatial data
management and optimize the utilization of spatial data in the face of expanding data sources and
processing requirements.

A distributed computing paradigm called fog computing has gained attention as a potential solution
to overcome these obstacles. Fog computing extends cloud computing to the network edge, enabling
efficient processing and storage capabilities with low latency and high bandwidth for real-time and
location-based applications. By deploying fog nodes closer to the data sources, data can be filtered and
preprocessed before transmission to the cloud for further analysis. This approach minimizes network
traffic and processing time, improving overall system performance. Therefore, there is a growing interest
in exploring the opportunities and challenges of using fog computing in integrated spatial data manage-
ment (R. K. Barik et al., 2017, 2019).

To this effect, this chapter investigated the potential of fog computing to support integrated spatial
data management and address their challenges. The objectives of this chapter are:

1.  To evaluate the potential of fog computing for integrated spatial data management.

2. To examine the benefits and opportunities offered by fog computing in enhancing spatial data
management systems.

3. Toidentify the challenges and obstacles associated with the integration of fog computing and spatial
data management.

To achieve these objectives, the structure of this chapter follows a logical progression to ex-
plore the potential of fog computing for integrated spatial data management. Firstly, an overview
is provided, highlighting the key features and benefits of fog computing in supporting spatial data
management systems. This sets the foundation for understanding the significance of fog computing
in this context. Subsequently, the chapter delves into the various opportunities and applications
where fog computing can be applied, including emergency response systems, navigation applications,
precision agriculture systems, real-time monitoring systems, and context-aware applications. The
chapter then addresses the challenges and obstacles that arise in the integration of fog computing
and spatial data management, such as user needs, collaboration, data quality, technical infrastructure,
and policy and governance issues. Finally, the chapter concludes by proposing future directions and
research opportunities that can address the challenges and explore new possibilities in fog comput-
ing for spatial data management.

264



19 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/optimizing-integrated-spatial-data-management-

through-fog-computing/343654

Related Content

Interconnected Areas of Research: Collaborations in Social Innovation

Derya Fndk, Erdal Akdeveand Gulsen Kaya Osmanbaolu (2020). Leadership Styles, Innovation, and Social
Entrepreneurship in the Era of Digitalization (pp. 190-211).
www.irma-international.org/chapter/interconnected-areas-of-research/242401

Grid Computing: Enabled Resource Management Models

lleana Dumitru (2016). Project Management: Concepts, Methodologies, Tools, and Applications (pp. 2290-
2303).

www.irma-international.org/chapter/grid-computing/155391

Management of Client Loyalty at the Retail Point of Sale

Edna Mngusughun Dengaand Hafsat Sadig Ahmed (2023). Management and Marketing for Improved
Retail Competitiveness and Performance (pp. 93-111).
www.irma-international.org/chapter/management-of-client-loyalty-at-the-retail-point-of-sale/327413

Groupomatics
(2020). Informing View of Organization: Strategic Perspective (pp. 82-124).
www.irma-international.org/chapter/groupomatics/243286

Business Management Models of Microfinance Institutions (MFIs) in Africa: A Study into Their
Enabling Environments

Nadya Pashkova, Andres Trujillo-Barrera, George Apostolakis, Gert Van Dijk, Periklis D. Drakosand
George Baourakis (2016). International Journal of Food and Beverage Manufacturing and Business Models
(pp. 63-82).
www.irma-international.org/article/business-management-models-of-microfinance-institutions-mfis-in-africa/16 3276



http://www.igi-global.com/chapter/optimizing-integrated-spatial-data-management-through-fog-computing/343654
http://www.igi-global.com/chapter/optimizing-integrated-spatial-data-management-through-fog-computing/343654
http://www.irma-international.org/chapter/interconnected-areas-of-research/242401
http://www.irma-international.org/chapter/grid-computing/155391
http://www.irma-international.org/chapter/management-of-client-loyalty-at-the-retail-point-of-sale/327413
http://www.irma-international.org/chapter/groupomatics/243286
http://www.irma-international.org/article/business-management-models-of-microfinance-institutions-mfis-in-africa/163276

