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Abstract

The quadrotor UAV is a strong coupling and underactuated multi-degree of freedom nonlinear
system, so the control of the quadrotor UAV is very important. This work optimizes the parame-
ters of PID controller based on BP neural network. The results indicate that compared with the
traditional PID control, the results from BP neural network have better performance, which would
provide a new method and idea for the control design of small quadrotor UAV.
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Figure 1. Coordinate system of quadrotor UAV
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Table 1. The structure of the BP neural network
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Figure 2. The training process of k, under Adam optimizer
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Figure 3. The training process of &, under SGD optimizer
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Table 2. Performances of predictive values
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Figure 4. Response curves under engineering setting method

[ 4. TI2EEETRIND R L%

I
—_—0
—_— 1
= = '¢ Desired

= = ¢ Desired
= = 4 Desired

10 15 20 25 30 35 40 45 50
IR i)

K PID #2185 1 S BRI AP 22 W 2% P 2t A TIUIARL, T ORI RCRA T ORI T, 18215
AP G RN, P S PR X UCBIHLE S ST TT R (BP FHA I 48 REA R TN Y PID

e I S HLIE BB 42 I ROR

12
X
Y
1 z H
= = X Desired
= = Y Desired
= = 'ZDesired
08~
il
0.6
&
0.4
02
0

0 5 10 15 20 25 30 35 40 45 50
IhFfi]

0.6

04

0.2

@
—
—_— i
= = ¢ Desired
== = 'f Desired
= = '¢ Desired

BEE
o

10 15 20 25 30 35 40 45 50
|

Figure 5. Response curves under parameters predicted by BP neural network
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