
Augmented Experiments in Material Engineering
Using Machine Learning

Massinissa Hamidi



Synthesis of New Materials in Industry
Binary Mixture and Target Material

Red Pigment

Calamine Oxide

proportion in % optical properties

ferromagnetic properties

Synthesis of New Materials in Industry

2

Synthesis
(Real experiments)



Thermal & Mass Loss Analysis
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State Space Partitioning & Evaluation Protocol
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State Space Partitioning & Evaluation Protocol
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State Space Partitioning & Evaluation Protocol
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Combining Analytical Models and Real Experiments 
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Kinetic-Based Regularization

9



Finding Pareto-Optimal Solutions
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Experimental Setup
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Experimental Evaluation
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Experimental Evaluation
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(i) Evaluation of the Reconstruction Process
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(i) Evaluation of the Reconstruction Process

2.76±0.09 vs 3.29±0.15
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(i) Evaluation of the Reconstruction Process

2.76±0.09 vs 3.29±0.15
Phase transitions

between ~ 250°C and 1250°C 17



Experimental Evaluation
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(ii) Distance between Training and Validation Experiments
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Experimental Evaluation
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(iii) Reconstruction at Specific Percentages
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0.00192±.00081 vs. 0.0076±.0023

(iii) Reconstruction at Specific Percentages
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(iii) Reconstruction at Specific Percentages

0.00246±.002 vs. 0.00932±.0056

0.00087±.00122  vs.  0.00477±.0021
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Experimental Evaluation
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(iv) Real Experiments & Richness of Domain Models
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(iv) Real Experiments & Richness of Domain Models
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(iv) Real Experiments & Richness of Domain Models
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