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AgriSyncAl: Transforming Agri-Food Supply Chains with Predictive Intelligence and Sustainability Focus

AgriSyncAl is an Al-powered platform designed to optimize agricultural supply chains by integrating consumer
sentiment analysis, predictive modelling, and real-time data insights. By focusing on transparency and sustainability,
it aims to improve market forecasts, reduce food waste, and enhance consumer trust. The project involves multi-
country pilots in Germany, the Netherlands, Spain, Lebanon, Italy, and Portugal, with applications spanning various
crops and potential for cross-industry adaptation.

Introduction Solution

AgriSyncAl was created to address the challenges AgriSyncAl offers a comprehensive Al-driven solution to
faced by the agricultural supply chain, particularly in address inefficiencies in the agricultural supply chain. By
demand forecasting, food waste reduction, and integrating consumer sentiment analysis and advanced
consumer engagement. Using cutting-edge Al predictive modelling, it allows stakeholders to better
technologies, the platform provides actionable forecast demand, reduce food waste, and improve
insights to stakeholders and allows for a more market transparency. The platform leverages machine
responsive and sustainable supply chain. Pilots were learning techniques such as Temporal Convolutional
initiated across multiple European locations with Networks (TCN) for more accurate demand predictions
plans to expand into diverse agricultural sectors. and Variational Autoencoders (VAE) for data
compression and feature extraction. Through the use of
Geographic Information Systems (GIS), AgriSyncAl
optimizes logistical routes, reducing fuel consumption
and carbon emissions.

Activities
The activities undertaken include the following: + Exploring cross-industry applications: AgriSyncAl
explores real-world consumer engagement strategies
* Pre-pilot testing & refinements: The pre-pilot testing in the pilot locations, using social media trends and
phase includes user interface (Ul) testing to ensure surveys to analyse consumer sentiment on food
responsiveness, accessibility, and stability of the waste and organic consumption. The team continues
system. User feedback is collected from controlled to monitor consumption patterns of crops like
test groups and integrated into software refinements. cherries, apples, berries, and grapes, using external
The team also finalizes the pilot deployment strategy, datasets for predictive modelling. Collaboration with
including logistics planning and the development of the American University of Beirut (AUB) is crucial for
onboarding materials for participants. Additionally, understanding consumer behaviour trends in
consumer sentiment analysis from social media and Lebanon, Italy, and Portugal. Additionally, market
surveys is incorporated into Al-driven engagement research is conducted to assess the potential
strategies, with A/B testing of different strategies to application of AgriSyncAl in other sectors, such as
assess their impact on consumer behaviour and dairy, meat, and fish farming, which culminates in a
demand forecasting. cross-industry adaptation report.
* Pilot deployment & data collection: AgriSyncAl is
deployed in pilot locations across Germany, the
Netherlands, and Spain, focusing on crops such as
tomatoes, peppers, and broccoli. The platform collects L Y - S
data continuously, refining predictive models to ww [ —
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apples, berries, and grapes, are undertaken with
stakeholders from Lebanon, Italy, and Portugal. The
impact of AgriSyncAl on the economic, environmental,
and social sustainability of agriculture is evaluated
across these regions, while a scalability roadmap for
broader European implementation is developed.
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Figure 1: AgriSyncAl Architecture.



Results obtained

Pilot testing results: Sustainability impact:

. Successful integration of feedback from test The pilot data has been used to assess economic,
groups led to significant Ul improvements, environmental, and social impacts, with initial results
enhancing the user experience and ensuring showing positive effects on reducing food waste and
system stability. improving logistical efficiency.

. Initial data collection from pilot locations

confirmed the effectiveness of the Al model Scalability and adaptability:
in predicting demand and reducing food . Pilot deployments in Germany, the Netherlands, and Spain

waste. demonstrated AgriSyncAl’s potential to scale to different
. Early-stage sentiment analysis provided agricultural contexts, with strong interest from stakeholders

valuable insights into consumer behaviour, in other reg ions, including Lebanon and Portugal.

influencing Al model refinements. . The platform's adaptability for crops beyond the initial pilot

crops was confirmed, with stakeholders in various regions
showing strong interest in expanding use cases.

Milestones

O Milestone 1: Completion of the final pre-pilot testing phase, including software refinements based on user
feedback.

U Milestone 2: Deployment of the finalized deployment strategy and onboarding materials for pilot participants.

U Milestone 3: Full deployment of AgriSyncAl in pilot locations across Germany, the Netherlands, and Spain, with
continuous data collection.

U Milestone 4: Successful evaluation of the platform's adaptability to different European agricultural contexts,
including testing with additional crops such as cherries and apples.

O Milestone Launch of real-world consumer engagement strategies in pilot locations, with early data collection
from social media trends and surveys on food waste and organic consumption.

Future steps Materials and methods

In the coming months, the project will focus on
scaling the solution to include additional agricultural
sectors to further validate its adaptability and
effectiveness across diverse supply chains. The team
plans to integrate more advanced consumer

feedback loops, allowing the Al model to
continuously improve its demand predictions based
on real-time market trends.
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