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Innovative PBR Automation: fully automated photobioreactor operation and adaptive process control based on optical signals measured from outside.

- Advanced Sensor Monitoring: Wireless multi-sensor arrays continuously record spectral absorption and scattering, fluorescence, temperature, CO,, and pH.
Data Fusion and State Estimation: Multi-sensor signals are merged with physical growth models to derive robust, real-time estimates of biomass
concentration, metabolic activity, and chromophore concentration (Chl a, carotenoids).

- Al-Driven Optimization: Cloud-based machine learning algorithms analyze state data to identify optimal illumination spectra, gas flow rates, and nutrient regimes
for enhanced growth efficiency.

- Autonomous Feedback Control: Closed-loop regulation dynamically adjusts CO, supply, temperature, nutrient (N/P) dosing, and harvesting frequency to
maximize biomass yield and omega-3 fatty acid content.
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The aim is to establish a multidimensional correlation of sensor data to determine biomass growth, metabolic state of the cells,
chlorophyll and omega-3 fatty acids and optimize CO,, temperature, light and nutrients for a fully automised photobioreactor.
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