
Agri-Cluster: Collaborative DSS for the Transparency and Sustainability of the Agricultural System

Winegrowers face increasing pressure to adopt more sustainable practices while maintaining productivity and 
quality. However, traditional Decision Support Systems (DSS) are often fragmented, single-user, and limited in 
adaptability. Agri-Cluster is an innovative collaborative platform designed for viticulture that integrates AI-powered 
DSS, diverse IoT sensor networks, and a secure, shareable data space to enable real-time, collaborative decision-
making for fungal disease and pest management. 

The Agri-Cluster pilot has made significant strides in 
developing and validating a collaborative Decision 
Support System (DSS) for viticulture. Key activities 
include:

• Stakeholder engagement and co-creation:
The project engaged with a wide range of 
stakeholders, particularly from Italy’s Friuli Venezia 
Giulia and Puglia regions. Co-creation workshops 
were conducted to identify the most pressing 
challenges in viticulture, with a special focus on pest 
and disease management. These insights informed 
the design and functionality of the platform, ensuring 
that it meets the real needs of its users.

• System development and integration:
The platform integrates IoT sensors, satellite data, 
and smart cameras           to provide real-time 
environmental monitoring. The back-end system, 
powered by artificial intelligence, enables the 
platform to make accurate predictions and offer 
tailored recommendations for pest and disease 
management. The integration of these technologies 
ensures a seamless flow of data for informed 
decision-making.

The viticulture sector in Europe is challenged by climate 

variability, disease outbreaks, and the need to reduce 

chemical inputs. Traditional DSS tools are often used in 

isolation, lack adaptability, and fail to capture the 

collective intelligence of agricultural communities. Agri-

Cluster aims to address this gap by creating a network-

based collaborative DSS platform that enables growers 

to share data, access real-time recommendations, and 

foster community learning. Piloted in Collio (Friuli 

Venezia Giulia) and Salento (Puglia), this solution 

enhances precision agriculture practices, promoting 

sustainability and resilience.

Solution

Agri-Cluster is a collaborative, AI-powered DSS 

platform designed to optimise disease and pest 

control in viticulture. It combines field data from IoT 

sensors and smart devices with satellite imagery and 

human observations to power predictive models 

tailored to specific local conditions. The platform 

includes a modular system with web and mobile 

interfaces, an AI-driven DSS engine, and a flexible 

“network of trust” where users can securely share 

their data. The solution promotes transparency and 

co-creation by allowing growers to compare 

observations, discuss interventions, and benchmark 

practices. 
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Figure 1: General description of the project.

• Prototype release and internal testing:
This phase involved conducting performance and 
functional tests on the platform modules, ensuring 
that the system could handle large volumes of real-
time data from multiple sources. The platform was 
also tested for security and interoperability to ensure 
that it could seamlessly work with external data 
sources and remain secure from potential breaches.

• Field deployment and sensor installation:
The next key step was deploying IoT sensors in 
vineyards in the Collio (Friuli Venezia Giulia) and 
Salento (Puglia) regions. These sensors, alongside 
satellite data and smart cameras, enabled the 
collection of real-time environmental data, which was 
integrated into the platform for analysis.         



The collaborative approach has been well received by 
winegrowers and agronomic consultants, who 
appreciated the transparency and control over their 
shared data. Technical challenges related to sensor 
integration and data flow were resolved through 
iterative development and stakeholder feedback. Initial 
field data suggests a high level of accuracy in predictive 
recommendations, though further validation across 
seasons is needed. Farmers expressed particular 
interest in the community-driven aspects of the 
platform, noting that shared experiences enhanced 
their confidence in treatment decisions. Continued 
support and training will be key to fostering long-term 
adoption.

    

• Finalised development of mobile and web interfaces and completed integration with the back-end DSS.
• Released Prototype v1.0 in a controlled lab environment and conducted functional, performance, and security 

tests.
• Conducted co-creation workshops and stakeholder onboarding in Collio and Salento.
• Developed and distributed training materials and onboarding guides.
• Installed IoT sensors and integrated satellite data and smart cameras for environmental monitoring.
• Initiated field testing with early adopters and began collecting real-time feedback during the second wine-growing 

season.
• Evaluated DSS recommendations against traditional decision-making and collected usability and performance data.
• Validated initial impact, showing improved precision in treatment timing and reduced agrochemical inputs.

From February to August 2025, the project will 
transition from implementation to full field validation. 
Key activities include finalising system refinements, 
completing second-phase field testing, and conducting 
an impact assessment. Real-world testing will intensify 
with expanded stakeholder engagement, and 
validation metrics will focus on treatment optimisation 
and user adoption rates. Based on these findings, the 
team will implement final improvements, prepare 
stakeholder presentations, and explore scale-up 
opportunities for broader application beyond the pilot 
regions.

The Agri-Cluster platform is based on an open, 
modular technical architecture. Data is collected via 
IoT sensors, satellite feeds, and user inputs. AI 
algorithms power the DSS, continuously learning from 
historical and real-time data. The collaborative data 
space allows secure sharing with customizable 
permissions. Web and mobile interfaces are designed 
for accessibility. Testing is conducted in two distinct 
viticultural zones with diverse environmental 
conditions. Feedback loops are established with 
stakeholders for iterative improvements, ensuring 
user-centric development.
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Figure 2: Agri-Cluster ecosystem and functionalities.
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