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Abstract:

The thesis should focus on robust stabilization of fractional-order control systems under conditions of
parametric uncertainty. This task becomes nontrivial even for the integer-order systems if a complex
uncertrainty structure is supposed, and the complexity of the problem further increases for the
generalization in the form of fractional orders. The student should deal with various kinds of families of
systems/polynomials, including the cases of commensurate and non-commensurate orders, various
uncertainty structures, real or complex coefficients, with or without time delay, non-traditional control
structures, etc. The part of the work should also be oriented to the creation of the relevant software tools.

Literature:

[1] TAN, Nusret; OZGUVEN, O. Faruk; OZYETKIN, M. Mine. Robust stability analysis of fractional order
interval polynomials. ISA Transactions, 2009, 48.2: 166-172.

[2] MOORNANI, K. Akbari; HAERI, M. Robust stability testing function and Kharitonov-like theorem for
fractional order interval systems. IET Control Theory & Applications, 2010, 4.10: 2097-2108.

[3] MOORNANI, Kamran Akbari; HAERI, Mohammad. On robust stability of LTI fractional-order delay
systems of retarded and neutral type. Automatica, 2010, 46.2: 362-368.

[4] MOORNANI, Kamran Akbari; HAERI, Mohammad. On robust stability of linear time invariant fractional-
order systems with real parametric uncertainties. ISA Transactions, 2009, 48.4: 484-490.

[5] ZHENG, Shiqi, et al. Robust stability of fractional order system with polynomial uncertainties based on
sum-of-squares approach. Journal of the Franklin Institute, 2020, 357.12: 8035-8058.

[6] GHORBANI, Majid; TAVAKOLI-KAKHKI, Mahsan. Robust stabilizability of fractional order proportional
integral controllers for fractional order plants with uncertain parameters: A new value set based approach.
Journal of Vibration and Control, 2020, 26.11-12: 965-975.

[7] GHORBANI, Majid; TAVAKOLI-KAKHKI, Mahsan; ESTARAMI, Ali Akbar. Robust FOPID stabilization of
retarded type fractional order plants with interval uncertainties and interval time delay. Journal of the
Franklin Institute, 2019, 356.16: 9302-9329.

[8] GHORBANI, Majid, et al. Robust stability testing function for a complex interval family of fractional-order
polynomials. Journal of the Franklin Institute, 2022, 359.17: 10038-10057.



