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Motivation

1. Under the optimal performance requirements, the optimal
tracking control problem of nonlinear systems with dynamic
constraints has not been studied.

2. It is important for nonlinear systems, like autonomous vehicles
and robots which are required to perform complex and variable
tasks, to have safe control performance in complex obstacle
scenarios, as this can improve their utility while preventing injuries
to operators or damage to equipment.



Main idea

1. An ATIBLF-based adaptive optimal tracking control scheme
for strict-feedback nonlinear systems is first proposed. In
contrast with existing BLF-based studies, the proposed method
can handle dynamic state constraints directly without error
transformation, and the feasible region of the initial state value
can be expanded.

2. Different from existing traditional ATIBLF-based studies, the
ATIBLF items are appropriately arranged in every step of the
optimized backstepping control design. The integral-type barrier
optimal cost functions are first constructed for subsystems.
Under the actor—critic framework, the ATIBLF-based optimal
virtual and actual controllers are presented.



Framework
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In each step, a learning algorithm is implemented via an actor—critic network
architecture, which is used to construct adaptive laws. The ATIBLF items are
appropriately arranged in every subsystem of the optimized backstepping control
design to ensure that all states do not violate the dynamic constraints.



Method

1. The ATIBLF items are appropriately arranged in every step of
the optimized backstepping control design to ensure that the
dynamic full-state constraints are never violated.

2. Optimal virtual/actual control in every backstepping subsystem
Is decomposed with ATIBLF items and also with an adaptive
optimized item, and neural networks are used to approximate the
gradient value functions.

3. According to the Lyapunov stability theorem, the boundedness
of all signals of the closed-loop system is proved, and the
effectiveness of the proposed control approach is validated by
simulations.



Conclusions

In this paper, an ATIBLF-based adaptive optimal control
scheme for a class of strict-feedback nonlinear systems with
dynamic state constraints was proposed. The controller was
designed under the optimal learning algorithm. Specifically,
novel integral barrier optimal performance index functions and
the actor—critic framework were employed in the controller
design. Subsequently, the stability of the closed-loop system
was proven via the Lyapunov stability theorem. Simulation
results showed that dynamic state constraints are not violated,
and that all signals of the closed-loop system remain bounded.
Future work will focus on the adaptive optimal control problems
for physical human—robot interaction systems with dynamic
state constraints.
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