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This paper presents a new method to design stabilizing and tracking control laws for a class
Article Type of nonlinear systems whose state space description is in the form of polynomial functions.
Original Research This method employs the nonlinear model directly in the controller design process without

the need for local linearization about an operating point. The approach is based on the sum of
Authors squares (SOS) decomposition of multivariate polynomials which is transformed into a convex
Roshanravan S.! MSc, optimization problem. It is shown that the design problem can be formulated as a sum of
Shamghadri S.*! PhD squares optimization problem. This method can guarantee globally exponential stability of the

nonlinear system with less conservatism than other linearization based methods. Also, a sum
of squares technique is used to evaluate the stability of closed loop system state with respect
to exogenous input. The nonlinear dynamic model of air vehicles can usually be expressed by
polynomial nonlinear equations. Therefore, the proposed method can be applied to design
an air vehicle autopilot. The hardware in the loop (HIL) simulation is an important test for
evaluation of the aerospace control system before flight test. The HIL results using designed
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