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Abstract: This paper considers the control problem for multiple input and multiple output (MIMO) nonlinear discrete
time systems against occurring periodic denial of service (DoS) attacks and random packet loss. Firstly, two independent
Bernoulli distributions are applied to model the periodic DoS attacks and random packet loss. Then a model free adaptive
control (MFAC) algorithm is designed based on the DoS attacks. Meanwhile, the convergence of the proposed algorith-
m is proved by theoretical analysis and mathematical derivation. Furthermore, a compensation algorithm is designed to
compensate the system output by combining with the previous data to offset the impact of DoS attacks and random packet
loss, reduce the system overshoot, accelerate the convergence rate, so that the system can achieve the desired output faster.

Finally, the simulation results verify the effectiveness of the proposed algorithm.
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Fig. 1 Network control system under DoS jamming attack
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Fig. 2 Diagram of DoS jamming attack work cycle
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