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FishTell: Revolutionizing Fish Freshness Assessment with K-Value Technology

FishTell —a pioneering initiative with a special emphasis on the critical K-value parameter — is an innovative platform
designed to assess fish freshness in real time using Near-Infrared (NIR) spectroscopy, Artificial Intelligence (Al), and
blockchain technology. This cloud-based solution provides precise and reliable freshness predictions, ensuring the
quality and traceability of seafood throughout the supply chain. The platform is scalable, secure, and user-friendly,
offering retailers, restaurants, and regulators valuable insights into fish freshness and data integrity.

Introduction Solution

FishTell’s technical architecture is built to support scalable,
secure, and efficient freshness assessments for fish. The
system is powered by a cloud infrastructure hosted on
AWS, which employs a Microservices Architecture to allow
independent scaling of services. The mobile app, which
communicates with the platform via Bluetooth, captures
NIR spectral data and sends it to the cloud, where machine
learning algorithms process the data and return real-time
freshness scores. Blockchain technology is integrated into
the system to ensure data integrity and traceability.

Activities

The FishTell pilot progressed through several key
development phases:
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* Design and deploying the cloud-based backend
infrastructure: This involved setting up a scalable
microservices architecture hosted on AWS and Docker
Swarm to ensure secure and reliable performance, and J
supporting real-time data transmission, storage, and Freshness Onsite
analysis.

* Development and integration of mobile application:
The mobile application was developed and integrated
with portable near-infrared (NIR) scanners via
Bluetooth, enabling on-the-spot freshness testing by
users at different points in the fish value chain. An Al-
based engine was trained using thousands of spectral
samples, referencing industry-standard freshness
markers, such as microbial counts and TVB-N levels.

* Introduction of blockchain technology: Blockchain
technology (Hyperledger Sawtooth) was introduced to
guarantee transparency and traceability by recording all
freshness scans and associated data in an immutable
ledger. A web-based dashboard was also built to provide
stakeholders with a visual overview of freshness trends,
individual scan histories, and certification statuses.

* Pilot demonstrations: To evaluate usability and gather
real-world feedback, pilot demonstrations were

conducted with key actors from the retail and
hospitality sectors, as well as regulatory bodies. Figure 1: FishTell website ( )
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Rapid Testing for Fish

Crafted for Restaurants,
Retails and Consumers.

Participatory workshops and surveys accompanied these
tests to assess user satisfaction, perceived value, and
potential integration into existing workflows.


https://fish-tell.com/
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Results obtained

* Freshness prediction accuracy: Al models achieved over 90% accuracy for key species, with real-time scoring
delivered in under 2 seconds per scan.

e User adoption and usability: 87% of pilot participants reported the system as “easy to use” or “very easy,” with
high engagement sustained throughout the pilot period.

* Food waste reduction: Retailers who adopted FishTell observed a 15-20% reduction in fish waste due to improved
inventory rotation and confidence in freshness data.

* Traceability and trust: Blockchain-backed traceability increased customer confidence, particularly for premium
products in fishmongers and restaurants.

* Knowledge transfer: Retailers reported improved knowledge of freshness indicators and more consistent training
of staff using FishTell’s built-in guides and results log.

e Scalability validation: The cloud infrastructure was stress-tested and scaled during the pilot, supporting real-time
uploads and distributed usage across several retail locations.

Milestones and observations

O Milestone 1: Deployment of scalable cloud architecture and backend services (M6)

O Milestone 2: Functional prototype of mobile app integrated with NIR scanner (M7)

O Milestone 3: Completion of Al engine training with 290% accuracy (M8)

U Milestone 4: Implementation of blockchain data logging and certificate issuance (M9)

U Milestone 5: Web dashboard operational for real-time monitoring (M10)

U Milestone 6: Completion of pilot demonstrations and stakeholder engagement activities (M12)

During the pilots, several key observations emerged. Users appreciated the simplicity of the scanning process and the
speed of freshness predictions. However, certain practical challenges were identified, including scanner calibration
drift and the need for clearer user guidance within the mobile interface. Furthermore, some stakeholders suggested

future integration with inventory and logistics systems to enhance traceability from sea to shelf.

Blockchain integration, while a strong trust enabler, revealed alearning curve among less digitally-savvy users,
highlighting the importance of intuitive data presentation. Importantly, the Al model’s predictive reliability increased
over time with additional data, showing adaptability across fish species and freshness states.

Future steps

Moving forward, the FishTell platform will be scaled to
support a broader range of fish species and market
settings. Technical improvements will focus on refining
the Al engine using larger datasets, enhancing user
interface elements based on pilot feedback, and further
simplifying the blockchain experience for non-experts.

The team plans to explore integration with existing
inventory management and cold chain logistics systems.
A key next step will involve securing regulatory
validation and preparing for CE marking to support
market entry. Strategic partnerships with retailers and
traceability certification providers will be pursued to
accelerate adoption across Europe.

Partners involved

Materials and methods

The FishTell pilot combined portable NIR spectroscopy,
machine learning, cloud computing, and blockchain
technology. NIR spectra were collected using handheld
SCiO sensors and processed in real time through a
Python-based backend hosted on AWS. Al models were
trained using regression analysis on spectral data linked
to laboratory freshness metrics. Data security and
traceability were handled via Hyperledger Sawtooth.
The mobile app was built in Flutter and linked to the
cloud via secure APIs. User feedback was gathered
through workshops and surveys with over 30
stakeholders across the Netherlands, Spain, and Italy.
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