[ Downloaded from gebs.ir on 2026-01-01 ]

[ DOI: 10.61882/gebsj.13.1.1]

B (oo o
Ml.v J‘..dijb 4.1>u
() (] 9 ECE] (qwige
sl> ISSN 2588-5073
9 I ISSN 2588-5081 online
PW (Ml s (bl ()10 9 g el 3 b5 181 sl § 5l ) o led T 0390

VooV VY axio

The Application of Hyperspectral Imaging in Plant ~ Research Article
Patholo Genetic Engineering and Biosafety
% Journal 2024

Volume 13, Number 1, Pages: 100-112

http://gebsj.ir/
T X gd oS agls 5 (Ko

Narjes Maleki* and Davoud Koolivand?

https://ecc.isc.ac/showJournal/23064

o1 ((65,3LS eaSiils (S pelS oy 8 Hliils =Y ( alS bl ley andy Al b 5-) 10.61186/gebsj.13.1.1
Ol Ol
1. Master's degree in Plant Pathology, 2. Associate Professor, Department of Plant
Protection, Faculty of Agriculture, Zanjan University, Iran

*Corresponding Author, Email : S5 201 oy « 1S J s ok 55 3
d.koolivand@gmail.com

QRS F SR DAL TR TSR VAL AL ISEF )
Received: 2024/03/05 | Accepted: 2024/09/13 | Published: 2024/09/19

ouuS>

Citation e ol a5 w3l 8
Abstract B oA

Annually, a significant portion of agricultural products is lost due to biotic

and abiotic stresses, making the identification of plant diseases crucial for : _ L
crop protection. Laboratory diagnostic methods are time-consuming and not ~ Maleki N, Koolivand D. The Application of
ideal for large-scale applications. Modern agricultural approaches with gé’ﬁg{?cp;"?:];g?‘r?'"fn:j”;?:;fzftggt)r%'l
innovati\_/e_ perspectives have the abil_ity to detect disea_tses at an early_stage 2024: 13 (1% : 100_1912 y

before visible symptoms appear, providing an opportunity for intervention t0 g - hitp://gebsi.ir/article-1-471-en.html
control or prevent the spread of contamination prior to the infection or
damage of the entire crop. Hyperspectral imaging technology is one of these
approaches that has shown remarkable results in the early identification of
plant diseases and stresses as a rapid and non-destructive measurement 23 B3 6312 0 3 30187 513 K S 4 or 5 (S
technology. This technique utilizes various sensors and platforms, ) el 5 6585 el (1F41) LS alisg ey
combining spectral analysis and image analysis methods to simultaneously
evaluate physiological and morphological components. This article focuses
on the fundamentals of hyperspectral imaging technology, image
acquisition, pre-processing, modeling, and analysis of hyperspectral data, as
well as its application in plant pathology.
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Fig 1. The structure of a hyperspectral image data cube (Wan et al. 2022).
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Fig 2. Interaction between plant tissue and light (Mahlein et al. 2018).
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Fig 3. Hyperspectral image acquisition approaches. The blue areas indicate the data acquired at each instance (Halicek et al. 2019)
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