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Low-Data Generative Al
For Wine Production

The wine industry is a rich tradition in craftsmanship, but
the integration of cutting-edge technology is ushering in a
new era of innovation. In this case study, we explore the
impact of EI CoPilot, a low-data generative Al that
automates wine analysis, creating molecular wine profiles
with exceptional accuracy and speed, augmenting a
winemaker’s expertise and experience with a sensitivity
and selectivity that elevates creativity and reduces
subjectivity. This technological advancement is set to
revolutionize the industry, AI-assisted winemaking is
offering unprecedented insights ensuring batch-to-batch
consistency, quality control, and flavor optimization.

Traditional Winemaking Methods Fall Short

Traditional winemaking fails in producing high-quality wines due to human
subjectivity, limited data, limited sensitivity, and scaling issues. Variations
in interpretations, inconsistent monitoring, and the absence of robust
predictive capabilities create a significant impact.



tional Winemaking Issues:

tency and Quality Control: Subjectivity affects batch consistency and
ality, particularly for premium wines.

Batch Variation: Limited data causes variations in parameters like grape
ripeness and fermentation, impacting batch consistency.

Aging Process: Managing aging is complex, with temperature and vessel types
impacting flavor. Lack of prediction means issues emerge late.

Contaminant Detection: Traditional methods struggle with trace-level
contaminants like cork taint, smoke residues, and pesticides, crucial for quality
and compliance.

To address these challenges, winemakers need precise tools offering
sensitivity, selectivity, and quantification for comprehensive wine profiling.

Low-Data AI-Assisted Winemaking With EI CoPilot

EI CoPilot Is An Innovative Solution Addressing The Complexities Of The Wine
Industry. This Low-Data Generative AI Learns From Minimal Raw Mass Spectrometry
Data To Understand And Identify Key Wine Chemical Components With An Incredible
99% Accuracy. It Offers:

Automated Molecular Profiling: Create a comprehensive molecular profile of
wine from soil to bottle, maximizing production quality, creativity, and yields.

AI-Assisted Winemaking: Optimize production methods from grape selection to
flavor trajectory tracking with predictive

Production Process Analysis: Real-time monitoring and quality control across
the production process, ensuring unwavering consistency and product
superiority. Automated adjustments for quality control and flavor optimization.

Regulatory Compliance: Adhere to rigorous standards with 99% accuracy,
identifying origin, varietal, and trace contaminants. Ensure wine safety and
quality with EI CoPilot.



EI CoPilot Learns To Authenticate Italian Wines In Minutes

EI CoPilot showcases the rapid development of an automated wine authentication
workflow using a small, publicly available dataset. To ensure data confidentiality,
this case study draws from Professor Panagiotis Arapitsa’s LC-MS research, aimed
at identifying distinct chemical compounds in Italian wines from specific regions.

The study focused on 11 wine types spanning 12
regions, involving 110 samples from diverse Italian
varietals and locations. EI CoPilot, trained within
minutes on this limited dataset, adeptly classifies
wine samples based on varietal and region, achieving
an impressive average classification accuracy of 96%,
with consistency extending to 100% accuracy for
sample counts exceeding 12. This approach
exemplifies the rapid and precise identification of
wine type and production location, even with small
sample sizes.

Three Simple Steps
To Automated Authentication.

Step 1: EI CoPilot efficiently imports a small set of raw

mass spectrometry data from any device and performs
rapid validation and cleaning, empowering viticulturists
and analytical chemists to focus on crucial data review

and approval for training.

Step 2: Once the training data is approved, experts
define regions of interest, and with a simple click, training
commences. EI CoPilot employs generative deep learning
to create an AI model in minutes. No further intervention
is necessary.

In this case, EI CoPilot reached 98% accuracy in varietal
classification and 97% in origin identification. Continuous
refinement is achieved through active learning with
expert-verified predictions.

EI CoPilot manages the complexity of data
and visualizes it with the EI DataCanvas.

An expert determines the few samples needed
for EI CoPilot to train successfully.

Further training can fine-tune EI CoPilot’s
accuracy shown here in a confidence trajectory.



Step 3: Once frained with the initial dataset, EI CoPilot is
workflow-ready and automates verifying samples in
seconds. Integrating EI CoPilot with Lab Information
Systems (LIMS) and corporate networks is a seamless
process, enabling local and cloud-based deployment.

EI CoPilot is self-diagnosing and self-correcting, ensuring
dependable precision, adjusting for drift, and gracefully
handling variations in sample quality through active
learning. Real-time notifications of anomalies allow for
prompt sample review and verification while detailed
accuracy reports track progress.

EI CoPilot’s Remarkable Impact

Accurately analyze and verify samples in seconds
with a low compute and memory footprint.

EI CoPilot is the catalyst for a new era of AI-driven winemaking. Winemakers can now
embrace automated quality control, ensuring each batch maintains uncompromised
quality and consistency. EI CoPilot empowers winemakers to identify and rectify
variations, trace contaminants, and optimize production processes, guaranteeing a
safer, more creative, and efficient approach to winemaking.

Enhanced Quality: EI CoPilot ensures wines meet the highest standards of

quality, free from contaminants and marked

by batch-to-batch consistency.

Production Optimization: Winemakers fine-tune their craft with AI-assisted

insights, resulting in superior quality, increased yields, and unmatched creativity.

Regulatory Adherence: Wineries effortlessly comply with stringent regulatory

standards, ensuring the utmost safety and quality.

In an industry where tradition meets innovation, EI CoPilot paves the way for a
future where winemakers are empowered to craft wines that captivate connoisseurs,
bolstering brand reputation and fostering a resilient and prosperous future.

To explore how EI CoPilot can empower your winemaking future,

visit expertintelligence.ai and request a demonstration today.
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