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Abstract

The ADRC has many parameters and it is difficult to find reasonable parameter values quickly. In
this paper, the Genetic Algorithm is applied to the parameter optimization of the ADRC algorithm
to control the attitude of the quad-rotor unmanned aerial vehicle. The GA-ADRC controller can be
designed independently because the GA-ADRC controller does not need model parameters to
achieve interference compensation. The adoption of genetic algorithm can greatly reduce the
workload of manual parameter adjustment of ADRC parameters. In addition, it quickly determines
reasonable ADRC controller parameters. As a result, this manner has strong practicability. Simula-
tion experiments prove that GA-ADRC has better attitude control effect than the frequently used
method of combining manual parameter adjustment experience and formula derivation.
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Figure 1. Euler angles
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Figure 2. Schematic diagram of ADRC control
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Figure 3. Quad-rotor controller structure based on ADRC
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Figure 4. ADRC controller structure of pitch loop
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Figure 5. General flow chart of GA
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Figure 8. Flight data curve of pitch angle
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Figure 11. Flight curve of pitch angle after adding disturbance factors
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Figure 12. Flight curve of roll angle after adding disturbance factors
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Figure 13. Flight curve of yaw angle after adding disturbance factors
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