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This Special Issue compiles 12 groundbreaking studies that advance spectral analysis
technologies through interdisciplinary integration with machine learning. By synergizing
remote sensing data and intelligent algorithms, the featured research establishes
multidimensional monitoring frameworks spanning crop phenotyping to ecosystem
assessment. Key advances include (1) novel vegetation indices derived from multi-angle
hyperspectral data, resolving angular dependencies in leaf area index estimation, and
enhanced convolutional neural networks, achieving 98.4% accuracy in maize disease
detection under complex backgrounds; (2) L-band synthetic aperture radar innovations for
vertical forest parameter retrieval and genetic-algorithm-optimized spectral models
quantifying soil heavy-metal contamination via rice leaf signatures; and (3) spatiotemporal
coupling of thermal infrared and multispectral techniques elucidating canopy temperature
hysteresis mechanisms, enabling XGBoost-based crop water diagnostics for precision
irrigation in arid regions. The studies, covering diverse agroforestry systems across European
and Asian climates, validate spectral technology’s universal applicability to stress response
monitoring, nutrient dynamics analysis, and sustainable farming practices. These
innovations collectively construct an integrated "air–space–ground" intelligent sensing
network, offering scalable solutions for food security under climate change. The findings
mark spectral analysis’s transition into a data-driven decision-making era, establishing
critical frameworks for real-time ecosystem monitoring and resource management.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication
MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Bücher (VLB).

Print on Demand and Multiple Formats
MDPI Books are available for purchase and to read online at any time. Our
print-on-demand service offers a sustainable, cost-effective and fast way to
publish MDPI Books printed versions.
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