
Digital Transformation in Metrology: Digital Calibration Certificates 

(DCCs) history and SASO-NMCC’s step toward digital future 

Introduction  

The Digital Calibration Certificate (DCC) is transforming metrology by ensuring 
accurate, traceable, and secure calibration records. Traditionally, calibration 
certificates lacked standardization, but advancements in ISO/IEC 17025, 
automation, blockchain, and cloud technologies have enabled the widespread 
adoption of structured digital certificates. Modern DCCs offer machine-readable 
formats, instant data access, and seamless verification, improving efficiency and 
security across industries. The shift to digital platforms allows National Metrology 
Institutes and laboratories to integrate AI, IoT, and automated calibration systems, 
ensuring precision in an interconnected world. This work introduces an innovative 
web-based platform for DCC generation and management, utilizing GEMIMEG 
tools, XSLT stylesheets, and AI-driven analysis. Designed for ease of use, it 
streamlines certificate issuance while enhancing real-time verification, global 
accessibility, and interoperability. Future advancements will expand DCC 
applications across various metrological fields, supporting the digital 
transformation of measurement science. 

Web-based graphical user interface (GUI)  

A web-based graphical user interface (GUI) was developed to create, visualize, and 
manage NAWI-DCC files. Built with Shiny, the platform allows users to generate 
human-readable PDF calibration certificates and convert indicator readings into 
mass measurement results with uncertainties. The system ensures secure 
communication between customers and calibration lab staff while prioritizing user 
experience with an intuitive design and easy navigation. Developed with 
structured, readable code, it allows for seamless future enhancements. By 
leveraging a relational database and the Monte Carlo Method, the platform 
enhances accuracy, efficiency, and accessibility in DCC management. 

Advancements in Digital Calibration Certificate (DCC) 

Production 

In our previous research, we developed a foundational digital infrastructure to 
support calibration laboratories in generating Digital Calibration Certificates 
(DCCs). Since then, various approaches have been introduced to enhance and 
streamline the DCC production process. One such approach involved the 
creation of a web-based graphical user interface (GUI) using Shiny, which 
allows users to generate, visualize, and manage NAWI-DCC files. This 
interactive tool simplifies the process by enabling the creation of human-
readable PDF calibration certificates and converting indicator readings into 
mass measurement results with associated uncertainties. Another method 
involved a prototype web application built with the Links programming 
language, designed to store and display DCCs using a relational database. 
More recently, the Monte Carlo Method has been explored as a way to 
improve the accuracy and reliability of DCC production. 

Enhancing Calibration Services with AI Integration 

Artificial intelligence enhances efficiency and reliability in calibration services. 
Computer vision detects anomalies in images and videos, ensuring accuracy. This 
provides visual evidence, increasing transparency and customer trust. 
AI-powered security features protect against cyber threats and data breaches. 
Anomaly detection monitors website traffic and user behavior for risks. 
AI integration makes the system more user-friendly and efficient. 
Automation improves accuracy, consistency, and compliance in calibration.  A 
seamless and secure platform enhances the overall client experience. 

 This work, as part and step toward digital future of SASO-
NMCC, introduced a user-friendly web-based platform to 
simplify access to Digital Calibration Certificates (DCCs) for 
customers and calibration staff. The platform has demonstrated 
strong performance, accessibility, best practices, and SEO. Future 
enhancements include DCC verification, user feedback analysis, 
and expansion to additional metrology fields such as 
thermometry and electrical metrology. Further research and 
continuous improvements are essential to enhance its 
functionality. Ongoing demonstrations will ensure its 
effectiveness in broader metrological applications. 

Conclusion 
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