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machine learning models and automated mapping techniques can evaluate the nutritional state of sail,
as well as the chemical factors that impact and potentially contaminate wheat grains.

Anotace/Summary: In today’s rapidly changing world, we are confronted by a host of pressing issues.
These include the challenges of population growth, the impacts of climate change and the concerning
trends of environmental degradation. In the face of these complex challenges, safeguarding security,
sustainability and food safety has risen consequently. It's critical to recognize that agricultural practices
and food production processes are intricately woven into the fabric of public health, economic stability,
and social well-being. Traditional approaches to these domains have often existed in isolation, limiting
the comprehensive understanding of factors influencing soil quality, agricultural sustainability and food
safety. To confront these challenges effectively, we must employ innovative approaches that leverage
scalable and cutting-edge technologies. This thesis will operate a comprehensive digital soil monitoring
system that evaluates the nutritional state of soil, as well as the chemical factors that impact and
potentially contaminate wheat grains. It will focus on: 1) developing a comprehensive data acquisition
and sensing ecosystem, allowing to collect a complete set of data of a desired field; 2) acquiring quality
data of various stressors (chemicals) in soil contaminating wheat crops; 3) performing an efficient and
automated prediction of soil health status; 4) developing a decision support system (DSS) integrating
the soil and plant data and chemometrics models for recording, analysing and decision-making on soil
and crop management under multiple types of stress conditions; 5) applicability of the prediction
models and their calibration and validation.
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