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Use Cases 

One of the  significant use case is yield estimation and crop monitoring, 
where drones equipped with high-resolution cameras and multispectral sensors 
capture images of farmland. These images are analyzed to assess crop health, 
growth patterns, and nutrient deficiencies, enabling precision agriculture 
techniques that enhance productivity while conserving water and fertilizers.

In soil and water analysis, hyperspectral imaging and remote sensing 
technologies help assess soil properties such as moisture content and nutrient 
levels. This allows farmers to optimize irrigation schedules, reduce water 
wastage, and improve soil fertility.

Additionally, automated harvesting relies on computer vision for fruit and 
vegetable detection, maturity assessment, and robotic picking. This innovation 
reduces labor costs and ensures timely harvesting, minimizing food waste.

Introduction

Computer vision plays a transformative role in modern agriculture by leveraging 

image processing and artificial intelligence to enhance productivity, efficiency, 

and sustainability. By enabling automated analysis of visual data, computer 

vision empowers farmers and researchers to make informed decisions, optimize 

resource utilization, and improve crop management.

One of the key applications of computer vision in agriculture is disease and 

insect classification. Through deep learning and image recognition 

algorithms, plant diseases and pest infestations can be detected early, allowing 

for targeted interventions that reduce crop losses. 



Research Focus: Computer Vision in 
Agriculture Data Science

The rapid advancements in artificial intelligence, driven by the exponential 
growth in computing power (as described by Moore’s Law), have reshaped how 
we approach agricultural challenges. Traditional rule-based methods have given 
way to AI-driven solutions that learn from vast amounts of annotated agricultural 
data, enabling more precise and efficient farming practices.

Recent Agriculture Data Science research focus lies in leveraging computer 
vision and AI models to address critical challenges in agriculture, such as 
crop disease detection, yield prediction, soil and water analysis, 
automated harvesting, and livestock monitoring. By integrating 
foundation models and deep learning techniques, The aim is to improve the 
accuracy and efficiency of visual perception in agricultural settings.

A key challenge in AI-driven agriculture is the quality and diversity of 
training data. Since AI models depend on high-quality annotated datasets, our 
research emphasizes developing large-scale, domain-specific datasets
that capture real-world agricultural variations. This includes multi-spectral and 
hyperspectral imaging for precision farming, drone-based monitoring for large-
scale crop assessment, and real-time object detection for automated harvesting.

AI-Driven Crop Health Monitoring 

and Disease Detection

Robotics and Computer Vision for 

Automated Harvesting

High-Quality Data Collection and AI 

Model Training

“high-quality data, scalable AI models, 

and sustainable computing approaches”

Research Lines



The Technology

Deep learning is at the heart of the AI revolution technology  and serves as a primary research focus 

within the professorship. The key challenge is to automate practical tasks such as quality control, 

defect classification, disease detection, object recognition, and image segmentation using 

advanced deep learning techniques.

The agriculture data science  research explores several critical areas:

Anomaly Detection

Investigating methods for identifying deviations from normal conditions when only negative samples 

are available, making it possible to detect unknown defects, structural damage, and other 

irregularities.

Synthetic Data Generation

Developing digital twins through fine-tuned generative models that can create realistic datasets 

using a small number of example images, text prompts, or 3D graphics, enabling AI models to train 

effectively in data-scarce environments.

Few-Shot and Zero-Shot Learning

Addressing scenarios where only a few or no training images are available per class, enabling AI 

systems to generalize and recognize new patterns with minimal supervision.

Explainable AI

Enhancing model transparency by providing insights into decision-making processes, reducing 

biases, and mitigating the black-box nature of deep learning. This research also focuses on 

preventing overfitting when limited data is available.

Data Quality and Image Acquisition

Improving dataset quality through advanced image acquisition techniques, automated data mining, 

and intelligent image-querying strategies to enhance the robustness and reliability of AI-driven 

systems.

Image Acquisition Research

Image acquisition research focuses on optimizing the collection of high-quality image data using 

state-of-the-art imaging equipment. This includes selecting the best illumination, lasers, lenses, 

optical filters, and cameras to achieve high-resolution and high-speed imaging. Different sensor 

technologies, such as area scan, line scan, and mosaic sensors, are explored to enhance image 

fidelity and accuracy across various applications.

Hyper-Spectral and Multi-Spectral Imaging

Hyper-spectral and multi-spectral imaging are advanced image acquisition techniques designed 

to capture image data across a wide range of visual spectra, with narrow spectral bands. These 

methods go beyond traditional imaging by providing detailed spectral information for each pixel, 

making them highly effective in material classification, environmental monitoring, and agriculture 

applications.

“Deep learning is at the core of the current AI revolution 

and represents the main research focus.”



Automated wheat disease detection

Goal: Automated wheat disease detection 
using deep learning.

Main challenge: Limited dataset, varying lighting, 
similar symptoms, and model 
generalization issues

Result: High-accuracy disease classification 
improving early detection and crop 
health.

Future: Scalable, real-time solutions for 
global wheat disease monitoring 
and management.

Potato-Y virus detection using XAI

Goal: Accurate Potato-Y virus detection 
using XAI.

Main challenge: Limited labeled data, model 
interpretability, real-time 
detection, and environmental 
variations.

Result: Improved virus detection 
accuracy with explainable AI 
insights for farmers.

Future: Scalable, real-time XAI solutions 
enhancing precision agriculture 
and disease prevention.

A few example projects showcase the activities of the 

Agriculture Data Science Lab. They are closely chosen to

display the research focus and the research lines.

Cutting-edge projects



AI for everyone
Artificial Intelligence (AI) is transforming agriculture by enabling data-
driven decision-making for improved efficiency, sustainability, and 
productivity. AI-powered models analyze vast amounts of agricultural data, 
including satellite images, drone footage, soil health metrics, and 
climate patterns, to optimize crop monitoring, disease detection, 
yield prediction, and resource management.

Deep learning and computer vision techniques help identify plant 
diseases, classify pests, and automate harvesting, while AI-driven 
analytics assist in precision farming, irrigation management, and 
supply chain optimization. The integration of edge computing, IoT 
sensors, and explainable AI (XAI) further enhances real-time monitoring 
and decision-making, making agriculture more resilient, sustainable, and 
efficient in the face of climate change and global food demands.

“AI technology is revolutionizing a myriad of applications

in ways that were once inconceivable. What was deemed 

impossible just a few short years ago is now accessible

to everyone. In the future, AI will be the driving force for 

innovation in almost every domain.”
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