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Fig. 1  Structure diagram of quadrocopter
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Table 1 Flight state table of the Cross flight mode
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Fig. 2 Structure diagram of attitude calculation
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Fig. 3 The overall flow chart of attitude PID control
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Fig. 4 The overall flow chart of altitude PID control
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Fig. 5 Speed curve of the accelerograph
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Fig. 6  Attitude PID control test
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Fig. 7 Double loop PID control of roll angle waveforms
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Double Closed Loop PID Control Based on Quadrocopter

LU Weinan CAI Qizhong LI Gang ZHENG Li
( College of Electric and Information Engineering Guangxi University of Science and Technology Liuzhou 545006 P. R. China)

Abstract A double closed loop PID control algorithm is designed and implemented to solve the problems of the
traditional quadrocopter with the use of single closed loop PID control. For attitude PID control angle serves as
outer ring angular velocity serves as inner ring attitude calculation is used to work out the Euler angle which is
taken as the feedback variable of attitude PID to conduct attitude double closed loop PID control. For altitude PID
control altitude serves as outer ring z-axis accelerated velocity serves as inner ring atmospheric pressure value
collected by pressure sensor is used to work out altitude which is taken as the feedback variable of altitude PID to
conduct altitude double closed loop PID control. Because there are some nonlinear problems in the accelerograph
so Matlab is used to compensate revolving speed curve of the accelerograph so that the output accelerograph values
approximate linearization. The result of flight tests shows that the quadrocopter with the use of double closed loop
PID control not only features swift reaction and small overshoot but also can fly stably outdoor.

Key words  double closed loop PID control attitude calculation atmospheric pressure accelerograph

compensation



