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1. Motivations 2. Process description
Microalgag cultures have a wide range of aPPhca‘ [1] discusses an extended Droop model [2] taking bound. More information on parameters definition
tions ranging from waste water treatment to biotuel photo-acclimation and photo-inhibition into account: can be found in (Deschenes and Vande Wouwer,
production. Online measurements are mandotory . 2016
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tor advanced control and monitoring purposes, :

N o . S = —pX+ D(Sin —95) Each Cell is a
however, in microalgae culture, it is impossible to O = pou0 (1) Tiny Ethanol
measure online the internal quota (Q). Software o= el — I*) Factory
sensors (observers) appear as an appealing solution: N Sun Light
they blend partial information from available sensor w(Q, I7) = QI *>S(1 Q) Q (2) o
into a mathematical model of the process in order p(5.Q) = em(KGTS) (1 B Q—l) ,f%eﬂjfémf | Hﬁ\
to reconstruct online the unmeasured process states. In these expressions, I is a conceptual variable f% A f‘_h'\ \1

representing the light to which the cells are =T ey rermontaien]| Etano
This poster shows the conditions under which even photo-acclimated, D the dilution rate, p(S, Q) the co/ " —
if the model appears theoretically observable, the substrate uptake rate and p(Q, I™) the growth rate. soecennge g
observer will be unable to reconstruct the process Qo is the Minimal cell quota and ()1 its upper e o e

states despite tuning. Furthermore, we study the
performances of an Extended Kalman Filter and an

Unknow Input Observer for Unknown Input estima- 4. ObS@TV&blllty AﬂalySIS

tion.
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3. Nonlinear Observability X T FoX [aoxs XS
To assess global observability, the model can be cast z? =TI I Z = 1" x> =1" / 23 = I*
into a canonical observability form [3]: z° = ["=Q 2’ =Q [7=Q
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Table 1. Canonical observability form using only Biomass measurements and both Biomass and Substrate
measurements
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Table 2. Global Observability Analysis using only Biomass measurements and both Biomass and Substrate
= the system 1s theoretically globally observable. measurements - This table presents conditions under which loses of observability may occur.
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