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ABSTRACT

In recent years, artificial intelligence (AI) and machine learning (ML) have changed 
geospatial analysis, allowing for more accurate, efficient, and scalable processing of 
massive volumes of geographical data. Traditionally, geospatial analysis depended 
on human-​driven approaches and rule-​based systems, which were frequently time-​
consuming and restricted in their capacity to handle large datasets. The combination 
of AI and ML has resulted in the development of revolutionary approaches like 
as deep learning, neural networks, and automated feature extraction, which have 
transformed the use of geographic information systems (GIS). This chapter investi-
gates the critical role of artificial intelligence and machine learning in developing 
geospatial analysis in a variety of disciplines, including environmental monitoring, 
urban planning, disaster management, and agriculture. AI-​powered models can 
now do predictive analytics, real-​time data processing, and pattern identification 
in satellite images, LiDAR, and sensor networks.
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INTRODUCTION

Geospatial analysis, or the collection, processing, and interpretation of geograph-
ical data, is important in a variety of fields such as urban planning, environmental 
monitoring, agriculture, and disaster management. Historically, geographic infor-
mation systems (GIS) were the major tool for geographical data analysis, with a 
heavy reliance on manual input, predetermined models, and human interpretation. 
While successful, these traditional approaches frequently fail to keep up with the 
fast-​expanding volume, complexity, and diversity of geospatial data produced by 
current technologies such as satellite photography, LiDAR, and sensor networks 
(Vigneshwari et al., 2024).

The advent of artificial intelligence (AI) and machine learning (ML) has created 
new opportunity to improve the speed, accuracy, and depth of geospatial research. 
AI, with its ability to replicate human-​like thinking, and machine learning, with 
its ability to learn from data patterns and improve over time, have revolutionized 
geographical data analysis and use. These technologies enable automated feature 
extraction, predictive modeling, real-​time data processing, and the detection of 
previously indistinguishable spatial patterns. This integration of AI and machine 
learning into geospatial research signifies a paradigm change, transitioning from 
manual, labor-​intensive techniques to more efficient, automated systems capable of 
managing enormous datasets. Deep learning models, a type of AI, have performed 
exceptionally well in image identification tests, making them ideal for processing 
satellite images and other remote sensing data. Similarly, ML algorithms improve 
spatial forecasts and anomaly identification, allowing for better decision-​making 
in crucial areas such as disaster preparedness and response, land use planning, and 
climate change study.

However, using AI and machine learning to geospatial research is not without 
hurdles. Issues like as the requirement for big, high-​quality training datasets, assur-
ing AI model openness, and eliminating data biases continue to be key concerns. 
Furthermore, AI's ethical ramifications, particularly in terms of data protection and 
misuse, must be carefully explored. This introduction presents an overview of how 
AI and machine learning are altering geospatial analysis, laying the groundwork for a 
more in-​depth investigation of the methodologies, advantages, and issues connected 
with their use. As these technologies advance, their potential to transform how we 
comprehend and interact with geographical data grows exponentially, providing 
tremendous tools for addressing complex global concerns in an increasingly data-​
driven society (Ahnaf et al., 2023; Anand et al., 2024; El Baba et al., 2020; Eseosa 
Halima & Hiroaki, 2022). Figure 1 is related to Tools for Geospatial Analysis.
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