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O presente trabalho tem por finalidade estudar diferentes algoritmos estocésticos
aplicados a problemas de otimizac¢do dindmica de bioprocessos. Os algoritmos estocdsticos
estudados foram o Artificial Bee Colony (ABC), Differential Evolution (DE), Particle Swarm
Optimization (PSO) e Simulated Annealing (SA). Para validacdo destes algoritmos foram
avaliadas configuragdes de pardmetros internos dos mesmos frente a fungdes teste (cldssicas).
As fungdes escolhidas foram Ackley, Griewank, Parabolic, Rastrigin, Rosenbrock e Scheffers.
Como estudos de caso de bioprocesso foram selecionados os seguintes processos: otimiza¢ao
da produgdo de etanol em um fermentador semi-continuo e a producdo 6tima de proteina
secretada em reatores de batelada alimentada. Para a transformago do problema original em
um problema ndo-linear (PLN) foi usada a abordagem seqiiencial Control Vector
Parametrization (CVP), onde este PLN foi resolvido pelos quatro algoritmos estocdsticos
estudados. Em sintese, os resultados da validacdo dos algoritmos frente as funcdes teste
mostram que estes sdo excelentes ferramentas para minimizagdo global de fungdes
multimodais, ressaltando os algoritmos DE e ABC que obtiveram os melhores resultados. Da
mesma forma, a abordagem seqiiencial em conjunto com algoritmos estocdsticos mostraram

resultados eficientes na otimizagdo dinamica de bioprocessos, de facil implementagdo e uso.

Palavras-chave: Otimiza¢do Dindmica de Bioprocessos; Algoritmos Estocdsticos; Control

Vector Parametrization; Artifical Bee Colony, Differential Evolution.
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This study aims to study different stochastic algorithms applied to problems of
dynamic optimization of bioprocesses. The stochastic algorithms studied were the Artificial
Bee Colony (ABC), Differential Evolution (DE), Particle Swarm Optimization (PSO) and
Simulated Annealing (SA). To validate these algorithms internal parameter settings were
evaluated in order to compare the same test functions (classical). The functions chosen were
Ackley, Griewank, Parabolic, Rastrigin, Rosenbrock and Scheffers. Case studies of bioprocess
were selected: optimization of ethanol production in a semi-continuous fermentor and
optimum production of secreted protein in fed-batch reactor. To transform the original
problem into a nonlinear problem (NLP) the sequential approach Control Vector
Parametrization (CVP), was used where the NPL was resolved by the four stochastic
algorithms studied. In summary, the results of the algorithms validation with the test functions
show that they are excellent tools to minimize overall multimodal functions, emphasizing the
DE and ABC algorithms that presented the best results. Similarly, the sequential approach
with stochastic algorithms have shown to be efficient in the dynamic optimization of

bioprocesses, easy to implement and use.

Keyworks: Dynamic Optimization of Bioprocess; Stochastic Algorithms; Control Vector

Parametrization; Artificial Bee Colony; Differential Evolution.
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