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INTERCONNECTION SCHEME

Expert knowledge On-line and laboratory measurements

Biotechnological models derivation

Process data bases

Models for control derivation

Control algorithm design

Software sensors design

InSEMCoBio



BATCH EXPERIMENTAL DATA OF YEAST 
FERMENTATION
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Simultaneous saccharification and fermentation of starch to ethanol 

(SSFSE) – Experimental data
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MODEL-BASED CONTROL
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REACTION SCHEME FOR GLUCONIC ACID 
PRODUCTION 
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GENERAL DYNAMICAL MODEL DERIVATION
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GENERAL DYNAMICAL MODEL 

d /dt  =  K - Dξ+  F

KNOWN!

Process kinetics
Transport dynamics



GD MODEL TRANSFORMATION
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BIOMASS AND GLUCONIC ACID OBSERVERS
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OBSERVERS CROSS VALIDATION



Adaptive linearizing control design for continuous 
process
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CONTROL SCHEME
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𝐷 =
−𝜆 𝐺∗ − 𝐺 −𝑋𝑒 𝐺𝜃2 − 𝐺𝑂2𝜃3

𝐺 − 𝐺𝑖𝑛

Continuous Control of Glucose concentration

𝐹 =
𝑮𝒊𝒏(−𝜆 𝐺∗ − 𝐺 −𝑋𝑒 𝐺𝜃2 − 𝐺𝑂2𝜃3)

𝐺 − 𝐺𝑖𝑛

dV/dt=𝐹

Fed-Batch Control of Glucose concentration



Continous Control of Gluconic Acid Concentration

Fed-Batch Control of Gluconic Acid Concentration

𝐷 =
−𝜆 𝐺𝐴∗ − 𝐺𝐴𝑒 + 𝐺𝑂2𝜃5

𝐺𝐴𝑒

𝐹 =
𝑉(𝜆 𝐺𝐴∗−𝐺𝐴𝑒 −𝐺𝑂2𝜃5)

𝐺𝐴𝑒

dV/dt=𝐹
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