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(V) Fully Informed Particle Swarm (FIPS)

Yy

g5 = oole

Ol (o (owidied 9 (oomnd &g pulld



YA LY o less ¥4 09

e e Ll o alis] sols

Ol (oo (w0 § (comasd &y uld

va/glc 1.09x10%  cells/mmol .
My 0.17x10%  mmol.cells./day 8 bles
Kaic 1.0 mM p 0.35x10®  mg.cells/day
oo 2.57x10®  mg.cells/day Kd amm 0.06 1l/day.mM
Km gic 19.0 mMm Y laciglc 1.8  mmol/mmol
Kgin 0.3 mM Kd max 0.69 1l/day
Ku 0.02 1l/day Y xvigin 3.8x10%  cells/mmol
Ka 1ac 0.01 1/day. Mm

kd gin 0.02 mM

P, L L Yamm/gln 0.85 mmol/mmol

IV 2 s sl 6 PRV 2IF 2 il L 109 1day

[1] Rodrigues M.E., Costa A.R., Henriques M., Azeredo J., Oliveira R., Technological Progresses in
Monoclonal Antibody Production Systems, Biotechnology Progress, 26(2): 332-351 (2010).

[2] Li F., Zhou J.X., Yang X., Tressel T., Lee B., Current Therapeutic Antibody Production and
Process Optimization, Bioprocess J., 4: 1-8 (2005).

[3] Yoon S.K., Hong J.K., Choo S.H., Song J.Y., Park HW., Lee G.M., Adaptation of Chinese
Hamster Ovary Cells to Low Culture Temperature: Cell Growth and Recombinant Protein
Production, J. Biotechnology, 122: 463-472 (2006).

[4] Chen L., Nguang S.K., Chen X.D., Li X.M., Modelling and Optimization of Fed-Batch
Fermentation Processes Using Dynamic Neural Networks and Genetic Algorithms, Biochemical
Engineering Journal, 22(1): 51-61 (2004).

[5] Levisauskas, D., Tekorius T., Model-Based Optimization of Fed-Batch Fermentation Processes
Using Predetermined Type Feed-Rate Time Profiles. A Comparative Study, Information
Technology and Control, 34(3): 231-236 (2005).

[6] Liu C., Gong Z., Shen B., Feng E., Modelling and Optimal Control for a Fed-Batch Fermentation
Process, Applied Mathematical Modelling, 37 (3): 695-706 (2013).

[7] Peng W., Zhong J., Yang J., Ren Y., Xu T., Xiao S., Tan H., The Artificial Neural Network
Approach Based on Uniform Design to Optimize the Fed-Batch Fermentation Condition:
Application to the Production of Iturin A. Microbial Cell Factories, 13(1): 54 (2014).

[8] Roubos J.A., van Straten G., van Boxtel A.J.B., An Evolutionary Strategy for Fed-Batch Bioreactor
Optimization; Concepts and Performance, Journal of Biotechnology, 67 (2-3): 173-187 (1999).

[9] Kookos I. K., Optimization of Batch and Fed-Batch Bioreactors Using Simulated Annealing,
Biotechnology Progress, 20(4): 1285-1288 (2004).

[10] Jayaraman V.K., Kulkarni B.D., Gupta K., Rajesh J., Kusumaker H.S., Dynamic Optimization of Fed-
Batch Bioreactors Using the Ant Algorithm, Biotechnology Progress, 17(1): 81-88 (2001).

[11] Chiou J.-P., Wang F.-S., Hybrid Method of Evolutionary Algorithms for Static and Dynamic
Optimization Problems with Application to a Fed-Batch Fermentation Process, Computers &
Chemical Engineering, 23(9): 1277-1291 (1999).

R = (sols

&

yy¥


https://aiche.onlinelibrary.wiley.com/doi/abs/10.1002/btpr.348
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1002/btpr.348
https://www.bioprocessingjournal.com/
https://www.bioprocessingjournal.com/
https://www.sciencedirect.com/science/article/abs/pii/S0168165605006206
https://www.sciencedirect.com/science/article/abs/pii/S0168165605006206
https://www.sciencedirect.com/science/article/abs/pii/S0168165605006206
https://www.sciencedirect.com/science/article/abs/pii/S1369703X04002219
https://www.sciencedirect.com/science/article/abs/pii/S1369703X04002219
https://www.itc.ktu.lt/index.php/ITC/article/view/12013
https://www.itc.ktu.lt/index.php/ITC/article/view/12013
https://www.sciencedirect.com/science/article/pii/S0307904X12001278
https://www.sciencedirect.com/science/article/pii/S0307904X12001278
https://www.sciencedirect.com/science/article/abs/pii/S0168165698001746
https://www.sciencedirect.com/science/article/abs/pii/S0168165698001746
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1021/bp034233g
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1021/bp000133o
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1021/bp000133o
https://www.journals.elsevier.com/computers-and-chemical-engineering
https://www.journals.elsevier.com/computers-and-chemical-engineering

[12] Wang F.-S., Cheng W.-M., Simultaneous Optimization of Feeding Rate and Operation
Parameters for Fed-Batch Fermentation Processes, Biotechnology Progress, 15 (5): 949-952
(1999).

[13] Sarkar D., Modak J.M., Optimization of Fed-Batch Bioreactors Using Genetic Algorithm:
Multiple Control Variables, Computers & Chemical Engineering, 28(5): 789—798 (2004).

[14] Banga J. R., Moles C.G., Alonso A.A., Global Optimization of Bioprocesses Using Stochastic
and Hybrid Methods. In Floudas C. A., Pardalos P. (Eds.), "Frontiers in Global Optimization"
(pp. 45-70). Boston, MA: Springer US (2004).

[15] Da Ros S., Colusso G., Weschenfelder T.A., de Marsillac Terra L., de Castilhos F., Corazza M.L.,
A comparison Among Stochastic Optimization Algorithms for Parameter Estimation of
Biochemical Kinetic Models, Applied Soft Computing, 13(5): 2205-2214 (2013).

[16] Rocha M., Mendes R., Rocha O., Rocha I., Ferreira E.C., Optimization of Fed-Batch
Fermentation Processes with Bio-Inspired Algorithms, Expert Systems with Applications, 41(5):
2186-2195 (2014).

[17] Kennedy J., Eberhart R., “Particle Swarm Optimization”. In IEEE International Conference
on Neural Networks, pp. 1942-1948 (1995).

[18] Basturk B., Karaboga D, An Artificial Bee Colony (ABC) Algorithm for Numeric Function
Optimization, In Proceedings of the IEEE Swarm Intelligence Sym-Posium, pp. 687—697. IEEE
(2006).

[19] Yang, X. S., Suash, D. “Cuckoo Search via Levy Flights. In World Congress on Nature &
Biologically Inspired Computing”, In NaBIC 2009 , pp. 210-214, (2009).

[20] Yang X. S. “Nature-Inspired Metaheuristic Algorithms”. Luniver Press, Beckington, UK: (2010).

[21] Uymaz S. A., Tezel G., Yel E. Artificial Algae Algorithm (AAA) for Nonlinear Global
Optimization. Applied Soft Computing, 31, 153-171 (2015).

[22] Sorensen, K., Metaheuristics-the Metaphor Exposed. International Transactions in Operational
Research, 22 (1), 3-18 (2015).

[23] Burke E. K., Kendall G. “Search Methodologies - Introductory Tutorials in Optimization and
Decision Support Techniques” (2nd ed.). Springer, New York, US. (2014).

[24] Civicioglu P. Backtracking Search Optimization Algorithm for Numerical Optimization
Problems. Applied Mathematics and Computation, 219 (15): 8121-8144(2013).

[25] Guney K., Durmus A., Basbug S. Backtracking Search Optimization Algorithm for Synthesis of
Concentric Circular Antenna Arrays. International Journal of Antennas and Propagation,
Acrticle ID 250841, 11 Pages (2014).

[26] El-Fergany A. Optimal Allocation of Multi-Type Distributed Generators Using Backtracking
search optimization Algorithm. International Journal of Electrical Power & Energy Systems,
64: 1197-1205 (2015).

Yro g3 - ol


https://onlinelibrary.wiley.com/journal/15206033
https://onlinelibrary.wiley.com/journal/15206033
https://onlinelibrary.wiley.com/journal/15206033
https://www.journals.elsevier.com/computers-and-chemical-engineering
https://www.journals.elsevier.com/computers-and-chemical-engineering
https://www.springer.com/gp/book/9781402076992
https://www.springer.com/gp/book/9781402076992
https://www.springer.com/gp/book/9781402076992
https://www.journals.elsevier.com/applied-soft-computing/
https://www.journals.elsevier.com/applied-soft-computing/
https://www.journals.elsevier.com/applied-soft-computing/
https://www.journals.elsevier.com/expert-systems-with-applications
https://www.journals.elsevier.com/expert-systems-with-applications
https://www.journals.elsevier.com/expert-systems-with-applications
ieeexplore.ieee.org/document/488968
ieeexplore.ieee.org/document/488968
https://books.google.com/books?isbn=3642103316
https://books.google.com/books?isbn=3642103316
https://books.google.com/books?isbn=3642103316
https://ieeexplore.ieee.org/document/5393690/
https://ieeexplore.ieee.org/document/5393690/
https://books.google.com/books?isbn=1466644516
https://www.sciencedirect.com/journal/applied-soft-computing/vol/31
https://www.sciencedirect.com/journal/applied-soft-computing/vol/31
https://onlinelibrary.wiley.com/toc/14753995/22/1
https://onlinelibrary.wiley.com/toc/14753995/22/1
https://www.springer.com/gp/book/9781461469391
https://www.springer.com/gp/book/9781461469391
https://www.sciencedirect.com/journal/applied-mathematics-and-computation/vol/219/.../...
https://www.sciencedirect.com/journal/applied-mathematics-and-computation/vol/219/.../...
https://www.hindawi.com/journals/ijap/2014/250841/
https://www.hindawi.com/journals/ijap/2014/250841/
https://www.hindawi.com/journals/ijap/2014/250841/
https://www.journals.elsevier.com/international-journal-of-electrical-power-and-energ
https://www.journals.elsevier.com/international-journal-of-electrical-power-and-energ
https://www.journals.elsevier.com/international-journal-of-electrical-power-and-energ

[27] Das S., Mandal D., Kar R., Ghoshal S. P., “Interference Suppression of Linear Antenna Arrays with
Combined Backtracking Search Algorithm and Differential Evolution™. In International Conference
on Communications and Signal Processing (ICCSP) (pp. 162-166) (2014).

[28] Askarzadeh A., Coelho L.D.S., A Backtracking Search Algorithm Combined with Burger’s
Chaotic Map for Parameter Estimation of PEMFC Electrochemical Model. International Journal
of Hydrogen Energy, 39 (21): 11165-11174 (2014).

[29] Song X., Zhang X., Zhao S., Li L. Backtracking Search Algorithm for Effective and Efficient
Surface Wave Analysis. Journal of Applied Geophysics, 114: 19-31(2015).

i 9 ean A ¢ o iz b Ladpe (cladulib (gilo a0 Sf o )s 3)8 ¢ daan ¢ 2, tallilile ( oLolSLs [ ]

LVFRA) YFF B YYA D FA(Y) Ol (oo

sl giin PIM culld s i (gl cudled = )lidle o8 bl aslllas « duouws cbgison 000 ¢ 5655 b5 (Jgl (652l oMol yuidsysy [YY]

LYV)VFABAYY FV(Y) (ol s rtigo 5 o dppis iz b (35l = S5 i pgSU) 1 03linl b o adlgl 55

[32] Patel N., Padhiyar N. Multi-Objective Dynamic Optimization Study of Fed-Batch Bio-
Reactor. Chemical Engineering Research and Design, 119, 160-170 (2017).

[33] Bin Mohd Zain, M. Z., Kanesan, J., Kendall, G., Chuah, J. H. Optimization of Fed-Batch
Fermentation Processes Using the Backtracking Search Algorithm. Expert Systems with
Applications, 91: 286-297(2018).

[34] Miriyala S. S., Mitra K., “Multi-Objective Optimal Control of Biochemical Processes Using

Genetic Algorithms Through ANN Assisted Reformulation”. Control Conference (ICC). (pp.
143-148). IEEE (2018). [Indian]

[35] De Tremblay M., Perrier M., Chavarie C., Archambault J., Optimization of Fed-Batch Culture
of Hybridoma Cells Using Dynamic Programming: Single and Multi-Feed Cases, Bioprocess
Engineering, 7(5): 229-234 (1992).

[36] Rocha M., Mendes R., Rocha O., Rocha I., Ferreira E.C. "Optimization of Fed-Batch
Fermentation Processes with Bio-Inspired Algorithms", Expert Systems with Applications 41(5):
2186-2195 (2014).


https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6937465...IS...2
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6937465...IS...2
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6937465...IS...2
https://www.sciencedirect.com/journal/international-journal-of-hydrogen-energy/.../39/...
https://www.sciencedirect.com/journal/international-journal-of-hydrogen-energy/.../39/...
https://www.sciencedirect.com/journal/international-journal-of-hydrogen-energy/.../39/...
https://www.journals.elsevier.com/journal-of-applied-geophysics
https://www.journals.elsevier.com/journal-of-applied-geophysics
https://www.nsmsi.ir/article_31585.html
https://www.nsmsi.ir/article_29041.html
https://www.nsmsi.ir/article_29041.html
Preprint,%2011th%20IFAC%20Symposium%20on%20Dynamics%20and%20Control%20of%20Process%20Systems,
Preprint,%2011th%20IFAC%20Symposium%20on%20Dynamics%20and%20Control%20of%20Process%20Systems,
Preprint,%2011th%20IFAC%20Symposium%20on%20Dynamics%20and%20Control%20of%20Process%20Systems,
journal%20homepage:%20www.elsevier.com/locate/eswa
journal%20homepage:%20www.elsevier.com/locate/eswa
journal%20homepage:%20www.elsevier.com/locate/eswa
https://www.infona.pl/.../bwmeta1.element.springer-doi-10_1186-S41044-017-0026
https://www.infona.pl/.../bwmeta1.element.springer-doi-10_1186-S41044-017-0026
https://www.infona.pl/.../bwmeta1.element.springer-doi-10_1186-S41044-017-0026
https://www.infona.pl/.../bwmeta1.element.springer-doi-10_1186-S41044-017-0026
https://link.springer.com/article/10.1007/BF00369551
https://link.springer.com/article/10.1007/BF00369551
https://link.springer.com/article/10.1007/BF00369551
journal%20homepage:%20www.elsevier.com/locate/eswa
journal%20homepage:%20www.elsevier.com/locate/eswa
journal%20homepage:%20www.elsevier.com/locate/eswa
journal%20homepage:%20www.elsevier.com/locate/eswa

