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Extended Abstract
Introduction

Remote sensing (RS), which is commonly used to monitor crops, is regarded as one of the
most important innovations for precision and intelligent agriculture. Numerous characteristics
of vegetation and crops could be monitored using RS. Today, the advancement of unmanned
aerial vehicle (UAV)-based remote sensing systems has advanced crop monitoring and precision
agriculture. When compared to prior methods. Using UAVs to monitor crops provides excellent
prospects for obtaining field data in a simple, quick, and cost-effective manner. The ability of
UAVs to fly at low altitude provides images of objects with extremely high spatial resolution (i.e.,
a few millimeters). Because of the widespread application of remote sensing and UAVs in recent
years, quantitative and qualitative monitoring of croplands has expanded dramatically. Nowadays,
because the global agriculture sector is facing increasing challenges as a result of a variety of
stressful factors such as natural resource depletion, environmental pollution, climate change,
and crop diseases, crop monitoring is critical to planning and managing sustainable agriculture.
Various approaches have been studied to identify crop stress caused by a variety of variables. In
the event that each spectral index has distinct properties and cannot consider all plant attributes,
all base index approaches in vegetation research and crop monitoring have employed plant indices
individually. It is obvious that each spectral index expresses a portion of the characteristics of
the vegetation cover and does not express other characteristics, so the combination of different
vegetation groups covers the unique characteristics of each index and considers more vegetation

cover characteristics. ... p Page 76
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The objective of this research is to employ the
combination of indices from various categories, such as
greenness indices, growth indices, plant leaf pigments, and
leaf surface moisture indices, together with hyperspectral
and UAV remote sensing data, to monitor risky areas and
crop stress. It attempts to provide answers to the following
questions: How do the suggested composite indices
perform in images with medium and low spatial resolution
(Hyperion) and imagery with extremely high spatial
resolution (UAV hyperspectral)? And to what degree do the
suggested combined indices increase the accuracy of stress
monitoring of crops when compared to individual indices?

Methodology

Although assessing the health of crops is a challenging
task, satellite imagery and data can be quite beneficial
in this field. The objective of this research is to use a
combination of indices from different groups to monitor
risk and stress areas in crops using hyperspectral remote
sensing and UAV data. The primary data sets utilized in
this study are Hyperion hyperspectral image data with 242
spectral bands and medium spatial resolution (30 meters)
and UAV hyperspectral image data with 270 spectral bands
and high spatial resolution (0.43 m), which have been
analyzed in two independent areas. In this study, sixteen
independent indices were employed separately, followed
by the suggested composite indices on satellite and UVA
imagery. Then, by combining the vegetation indices of the
crops of the study area in terms of risk tolerance, they were
classified into four different classes: no stress, low stress,
medium stress, and high stress, and the results obtained in
each stage were combined with equal weights to construct
the final map of crop-risky areas. The research validated the
results by creating a land use map of the UAV image using
ground truth data and using the support vector machine
classification algorithm, which was then compared and
analyzed with the research results.

Results and discussion

According to the findings of this study, around 55% and
47% of each analyzed region were at medium to high risk in
the Hyperion and UAV hyperspectral images, respectively.
The corn crop had the biggest area related to high stress,
whereas the soybean crop (thin leaf) had the lowest area
related to high stress. The proposed combined indexes'

findings revealed that the combined indexes MRWA2
and MRWC2 had excellent accuracy in detecting risky
products. The usage of the greenness index, modified red
edge vegetable index of the water band, and anthocyanin
index in the composite indices, which are not impacted by
the product's features and only recognize regions where the
product is stressed, could potentially be the cause of this.
Furthermore, the suggested combined indices of SRWR and
MRWR yielded nearly identical findings. Additionally, the
study found that in the Hyperion hyperspectral image with
medium and low spatial resolution (30 meters and less), the
combined indices showed higher accuracy than individual
indices when compared to the classification map. Overall,
in the high-risk class, individual indicators have an error of
18%, and combined indicators have an error of 10%. As
a result, the use of combined indices in medium- and low-
spatial-resolution imagery reduces crop risk calculation
inaccuracy by 42%, enabling more precise monitoring of
risk areas.

Conclusion

The current study's findings revealed that the suggested
combined indices can potentially be utilized to monitor the
stress of applied products, depending on the kind and aim
of research in the study and monitoring of various types of
vegetation. Furthermore, the results demonstrate that the
spatial resolution of UAV and satellite imaging performs
differently in crop stress monitoring. In this approach,
using composite indices in images with medium and low
spatial resolution decreases the inaccuracy of calculating
risky regions of crops by roughly 42% and allows for more
accurate monitoring of the risk areas. On the contrary, the
accuracy of the combined indices compared to the individual
indices is slightly enhanced in the hyperspectral image of a
high-resolution UAV, but there is no obvious gain.
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