
Machine Learning and Computer Vision 
Techniques for Optimizing the 

Manufacturing Process of Porcelain

KNOWLEDGE TRANSFER TO AN ECONOMIC AGENT PROJECTS

• Intelligent system based on machine learning and 
computer vision for the optimization of the manufacturing 

process of porcelain (SIVAP). UEFISCDI.
• Computational Models for Reproducing Ceramics Colors 

(CMRCC). UEFISCDI.
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Machine Learning and Computer Vision Techniques for the 
Optimization of the Manufacturing Process of Porcelain

• Motivation
• Problems Description
• Solutions
• Results
• Summary & Conclusions
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Motivation – Alba Iulia – porcelain industry
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Motivation

Manufacturing Process of Porcelain

• Preparing the mass
• Powder atomization
• Shaping the object
• Burning 1
• Glazing
• Burning 2
• Quality control
• Sorting
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Motivation
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Motivation
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Motivation
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Challenges
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I. Automatic character recognition in 
porcelain ware

II. Defect identification

III. Automatic Design and Correction 
of Ceramic Colours



Automatic character recognition in porcelain ware
Problem description
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Automatic character recognition in porcelain ware
Segmentation process
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Automatic character recognition in porcelain ware
Segmentation process
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Automatic character recognition in porcelain ware
Segmentation process
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Automatic character recognition in porcelain ware
Segmentation process
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Automatic character recognition in porcelain ware
Segmentation process
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Convolutional neural networks for classification
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Automatic character recognition in porcelain ware
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Results
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Results
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Summary & Future work

• Approx. 10.000 images - labelled

• Currently labelling a data set of approx. 10.000 images – make it available
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Challenges
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I. Automatic character recognition in 
porcelain ware

II. Defect identification

III. Automatic Design and Correction 
of Ceramic Colours



Defect identification
Types of defects
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- 2D defects

- 3D defects

- structure 
defects



Defect identification
Types of defects
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Automated processes in porcelain industry
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Defect identification - demo
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Defect detection - iRVision
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Approach: Supervised Machine Learning  
Extract features from the images 
Deep Learning - Convolutional Neural Networks
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Students involvement
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Conclusions & Future work

● Integrates robots, artificial vision and machine 
learning

● Defect detection at different phases of the production 
process

● Positive economic impact, shorten production time

● Fine-tune the parameters
● Examine the combination of different CNNs
● Change CNN’s structure

36



Challenges

37Machine Learning and Computer Vision Techniques for Optimizing the Manufacturing Process of Porcelain

I. Automatic character recognition 
in porcelain ware

II. Defect identification

III. Automatic Design and Correction 
of Ceramic Colors
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Available data
Regression problem 
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Objectives

•Investigate the fundamental notions of color 
theory (CIE-Lab, RGB)

•Devise a coherent system to collect 
experimental data from the company in a 
standard format

•Apply machine learning algorithms to 
improve the accuracy of the color prediction 
and correction processes
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Data collection
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Challenges
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I. Automatic character recognition 
in porcelain ware

II. Defect identification

III. Automatic Design and Correction 
of Ceramic Colors
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