Chapter 8
Remote Sensing and
GIS for Weed Detection
Using Enhanced
Spatial Insights:

A Review

Faran Masood Peerzada
https://orcid.org/0000-0003-3238-1330

College of E&ME, National University of Sciences and Technology, Islamabad,
Pakistan

Zeeshan Ali Shah
https://orcid.org/0000-0002-1606-6181

Department of Electrical Engineering, Wah Engineering College, University of
Wah, Pakistan

ABSTRACT

Remote sensing (RS) and Geographic Information Systems (GIS) technologies are
receiving significant attention due to their combined potential to revolutionize spa-
tial analysis and enhance understanding of complex environmental and geographic
phenomena. This integration has vast applications, spanning from urban planning
to engineering technologies. Remote sensing and GIS play essential roles in detect-
ing and mapping weed infestations in agricultural fields, facilitating precise weed
management and reducing herbicide use. Advancements include high-resolution
imagery and machine learning algorithms, which enhance detection accuracy and
efficiency. This chapter reviews and discusses the framework of weed detection
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based on different techniques, modes of data collection, and categories of weed
features, including spectral and spatial features of weeds. Additionally, it discusses
the different challenges encountered in the detection of weed.

1. INTRODUCTION

Remote Sensing (RS) and Geographic Information Systems (GIS) are two
technologies without which modern farming would not have been possible. They
have lifted the industry to the level of spatial analysis, monitoring the environment
as well as the process automation through the wide range of technologies. Remote
sensing is the art of observing the surface of the Earth without physical contact. It
is usually done by means of satellites, drones, or aircraft that have been loaded with
sensors. These sensors capture the signals or images or any other form of data by
then, these sensors can pick up distinct wavelengths like visible light, infrared, or
radar to discover the changes even in physical properties like size and time across
different media. Geographic Information Systems (GIS) systems mostly include
tools for recording, storing, explaining and displaying location data on a map. GIS
brings together the spatial data (the data that says the location) and the attribute data
(the data that describes what it is) to make detailed maps and execute sophisticated
spatial analyses (generally differentiation of spatial variables related to each other)
(Bibhuti Bhusan & Giri, 2023)

In urban planning, the integration of RS and GIS can be very helpful in moni-
toring urban sprawl, managing land use, and assessing the environmental impacts
(Kumar et al., 2023). In case of agriculture, these technologies can be utilized to
monitor the health of crop, map the different properties of soil, and detect different
type of weed infestations, leading to more efficient and precise farm management
practices. This integration's capacity to track and evaluate changes over time also
makesitindispensable for research on climate change, natural resource management,
and catastrophe management. Using RS technologies, which offer high-resolution
images and spectral data essential for precisely identifying weed species and sepa-
rating them from crops, improves detection accuracy. In addition to monitoring weed
growth patterns and identifying infestations at different phases of growth, temporal
analysis of RS data can be used to plan timely treatments and gain insight into the
lifecycle of weeds (Xu et al., 2023)

The ultimate result of combining RS and GIS technologies is precision weed
management, which lessens the need for broad herbicide treatments and has a smaller
negative impact on the environment. Farmers can minimize the impact of herbicide
applications on non-target species and the environment while lowering chemical use
and expenses by properly mapping weed infestations (Ghatrehsamani et al., 2023)

242



24 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/remote-sensing-and-gis-for-weed-

detection-using-enhanced-spatial-insights/361388

Related Content

Genetic-Based Estimation of Biomass Using Geographical Information
System: Study Area Vellore

Suresh Kumar Nagarajan (2017). Handbook of Research on Fuzzy and Rough Set
Theory in Organizational Decision Making (pp. 275-304).
www.irma-international.org/chapter/genetic-based-estimation-of-biomass-using-geographical-

information-system/169491

Advanced Sensitivity Analysis

(2024). Decision and Prediction Analysis Powered With Operations Research (pp.
168-182).

www.irma-international.org/chapter/advanced-sensitivity-analysis/350375

Quantification of Corporate Performance Using Fuzzy Analytic Network
Process: The Case of E-Commerce

Baar Oztayiand Cengiz Kahraman (2017). Decision Management: Concepts,
Methodologies, Tools, and Applications (pp. 606-637).

www.irma-international.org/chapter/quantification-of-corporate-performance-using-fuzzy-

analytic-network-process/176774

Achieving RF Jamming with DSA-Enabled Cognitive Radio Swarms: A Guide
to Trends, Technologies, and Approaches in the Information Sciences

Robert L. Foster Jr. (2014). Emerging Methods in Predictive Analytics: Risk
Management and Decision-Making (pp. 83-95).
www.irma-international.org/chapter/achieving-rf-jamming-with-dsa-enabled-cognitive-radio-
swarms/107901

Anti-Entropy Resolving of Uncertainty of Estimations Within Scope of
Intelligent DMSS

Oleg Nikolaevich Dmitriev (2019). International Journal of Decision Support System
Technology (pp. 48-71).
www.irma-international.org/article/anti-entropy-resolving-of-uncertainty-of-estimations-within-

scope-of-intelligent-dmss/223427



http://www.igi-global.com/chapter/remote-sensing-and-gis-for-weed-detection-using-enhanced-spatial-insights/361388
http://www.igi-global.com/chapter/remote-sensing-and-gis-for-weed-detection-using-enhanced-spatial-insights/361388
http://www.igi-global.com/chapter/remote-sensing-and-gis-for-weed-detection-using-enhanced-spatial-insights/361388
http://www.irma-international.org/chapter/genetic-based-estimation-of-biomass-using-geographical-information-system/169491
http://www.irma-international.org/chapter/genetic-based-estimation-of-biomass-using-geographical-information-system/169491
http://www.irma-international.org/chapter/advanced-sensitivity-analysis/350375
http://www.irma-international.org/chapter/quantification-of-corporate-performance-using-fuzzy-analytic-network-process/176774
http://www.irma-international.org/chapter/quantification-of-corporate-performance-using-fuzzy-analytic-network-process/176774
http://www.irma-international.org/chapter/achieving-rf-jamming-with-dsa-enabled-cognitive-radio-swarms/107901
http://www.irma-international.org/chapter/achieving-rf-jamming-with-dsa-enabled-cognitive-radio-swarms/107901
http://www.irma-international.org/article/anti-entropy-resolving-of-uncertainty-of-estimations-within-scope-of-intelligent-dmss/223427
http://www.irma-international.org/article/anti-entropy-resolving-of-uncertainty-of-estimations-within-scope-of-intelligent-dmss/223427

