
Predictive Quality
data to forecast product quality



TECHNOLOGY TRANSFER TO INDUSTRY



A PUBLIC -PRIVATE, NON -PROFIT ORGANIZATION
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4 Å CSEM company presentation

WE FOCUS ON THREE RESEARCH PRIORITIES

Sustainable EnergiesDigital Technologies Precision Manufacturing



LIFE -SCIENCES FOCUS

Lab
Automation

BiomonitoringCellMicrosystems

Artificial
Intelligence



DEEP LEARNING

15+ years experience

Support humans

Industry proven

https://youexec.com/plus
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INDUSTRIAL APPLICATIONS

Cognitive Robotics

ÅSmart human -robot interaction

ÅFrom sensing to awareness

ÅAgile, customized production

Predictive Analytics

ÅMachine health monitoring

ÅPredictive quality

ÅComplex system modelling

Quality & Process Control

Å2D/3D inline inspection

ÅMultimodal data

ÅData driven optimization



THE DATA SCIENCE PYRAMID

https://sensecorp.com/data -science -pyramid/



PREDICTIVE MAINTENANCE
FOR INDUSTRIAL ASSETS



Condition 
Based 

Monitoring

Predictivce 
Maintenance

Fault 
Classification

Unsupervised

Supervised

Big Data

LEVEL OF MAINTENANCE



?

?

?
Critical / Failure

Degration

Normal

PREDICTIVE MAINTENANCE



INDUSTRIAL APPLICATIONS

Cognitive Robotics

ÅSmart human -robot interaction

ÅFrom sensing to awareness

ÅAgile, customized production

Predictive Analytics

ÅMachine health monitoring

ÅPredictive quality

ÅComplex system modelling

Quality & Process Control

Å2D/3D inline inspection

ÅMultimodal data

ÅData driven optimization

Predictive Quality

ÅFlag problems in advance

ÅPrevent quality loss

ÅData -based approach



PREDICTIVE QUALITY

Å Single sample in Q-lab

Å Systematic batch control

Å 100% inspection

Å é

Å Quality of a product depends on the individual 

production steps and the condition of the 

components used

+ Usage of product

+ Field of application

Å Data-based approach combined with AI



× Natural composition

× Mixing ratio

× Grain size

× Humidity

× Temperature

× Chemical analysis 

× Mixing process

× Process parameters

×é

DOZENS OF PARAMETERS ð

MILLIONS OF COMBINATIONS



Images: www.giatecscientific.com

28 Days



https://youexec.com/plus


DATA STORAGE & SEARCH



HIERARCHICAL DATA FORMAT



Time Series

Source: https://blog.revolutionanalytics.com/2017/05/the -datasaurus -dozen.html



VISUALIZATION & ANALYTICS



EXPERT KNOWLEDGE



SENSOR CROSS -CORRELATIONS



PREDICTIVE QUALITY

Å59 Sensors Ÿ 9 Sensors

Å Mean prediction error: +/- 1.26 MPa 

Å Interpretable models

Insights on influence of chemical and 

physical composition on quality

encoder decoder



25

First machine to produce human skin on demand

https://youexec.com/plus


NATURALLY -
DERIVED 
HYDROGEL

ÅBiocompatible & biodegradable

ÅBatch-to-batch variability

ÅLimited long-term stability

ÅVery sensitive to preparation conditions



Created by achmad mulyana
from the Noun Project

CLOSED IN -LINE SYSTEM

Å Gelatin manufacturing compatible with Hydrogel

Å Numerous parameters can be monitored in real-time

Å Deep learning for predictive quality

Created by Dmitry Mirolyubov
from the Noun Project

Raw Material Created by CV Maker
from the Noun Project

Washing Created by Vectors Market
from the Noun Project

Acid / Base 

Treatment
Created by CV Maker
from the Noun Project

Boiling & 

Extraction
Created by Semmel Zenko
from the Noun Project

Filtering Created by CV Maker
from the Noun Project
Deionization

Created by Vectorstall
from the Noun Project

Concentration

& Evaporation

Created by Kiran Shastry
from the Noun Project

Sterilization

Temperature TemperaturepH Conductivity
Viscosity

Refractive Index
Temperature

Pressure

Turbidity

Gelatine Manufacturers of Europe





PREDICTIVE QUALITY

ImplementationAlgorithmicData

Data

Sensor

Database

Normalizing

Expert knowledge

Labelling Strategies

Ground Truth

Audit -Trail

Algorithmic

Cross-Correlation

Prediction network

Self-supervised Learning

Implementation

Validation

Version Control

Feedback -Loop




