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Design and analysis of takeoff and landing control algorithm for
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Abstract: Fixed wing UAV takes off and lands on the ground with high requirements, which limits the application
and development of fixed wing aircraft. Therefore, a scheme of four-rocket boosting drone to realize short-range
takeoff and landing process is proposed, and the takeoff and landing control algorithm of rocket boosting drone is
studied. In the process of research, the control strategy of rocket boosting drone takeoff and landing process is de-
signed; The mathematical models of UAV aerodynamic force, booster rocket force, engine thrust and control law
are established; The dynamic equation of the takeoff and landing process of UAV is constructed; A control algo-
rithm based on PID control is designed to control the target UAV to complete the take—off and landing process safe-
ly and stably under various interference environments. MATLAB software is used for programming and simulation
calculation. The simulation results show that the control algorithm and control law designed meet the control re-
quirements of the target UAV during takeoff and landing.
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Fig. 3 Composite diagram of takeoff and landing model
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Table 2 Relevant parameters of booster rocket

5 a/m y/m 2/m  JiaE/kg KE/m HAE/mm

1 1.80 —0.14 0.0 20.7 0.6 106
2 —0.90 —0.18 0.0 37.8 0.8 158
3 —1.14 0.00 2.0 3.0 0.5 90
4 —1.14 0.00 —2.0 3.0 0.5 90
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Table 3 Rocket thrust parameters during UAV takeoff

5 I8 kg I /s
1 1380 0~3
2 1620 0~3
3 100 0~3
4 100 0~3
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Table 4 Rocket thrust parameters during UAV landing

s T B kg TR IS TH /s
1 840 0~6
2 1420 0~6
3 100 2~6
4 100 2~6
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