Modeling and Simulation E#51jH, 2022, 11(5), 1238-1247 Hans iXJ
Published Online September 2022 in Hans. http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mo0s.2022.115115

~—

HER T A YERE R

ETSimscapehJF

R &, Huk
IE TR TR, i

ks H i 202247 17H; FHABEM: 20224F823H; KA HM: 20224F9H2H

H E

xR B E AR 19 B, A SO TH— b ELULAER ) 07 B Y DUR e A ML SR BT AOR . |
T BT L AR R R S R R I E ANIAE BLSERRSE T pr= AL BB 3 A4, #0R Al Solidworks#K
f#AIMatlab/Simscape T EAFH 2 I e B X AL AT AL B AR . 456 Simulink T ) & 46 FEHLER e
EERBIERAOT AN AR, 7R Bt 8 HPIDEHI BT IR L . HESERKRNA,
Beit i 88 K PIDIZE M 4B A RIFEHIRCR, Fri B KB AR R BUF A SERR T ANLE) ©AT R

KT
WRRRENNL, PIEOTRAA, & HPIDRH]

Physical Model Simulation of Quadrotor UAV
Based on Simscape

Hao Zhou, Yingping Yi

School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

Received: Jul. 17", 2022; accepted: Aug. 23", 2022; published: Sep. 2", 2022

Abstract

Aiming at the control problem of quadrotor UAV, this paper designs an intuitive and accurate si-
mulation model to improve the development speed of the quadrotor control algorithm. Because
the physical model is easier to accurately express the kinematic characteristics of UAV in the real
environment than the mathematical model, thus we build the visual physical simulation model of
quadrotor UAV by using SolidWorks software and Matlab/Simscape toolbox. Combined with the
simplified motor propeller model under Simulink, a complete quadrotor simulation model is ob-
tained. On this basis, we design a cascade PID controller for simulation experiments. The simula-
tion results show that the cascade PID controller designed has a good control effect, and the qua-
drotor model can simulate well the flight performance of the actual quadrotor.
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Figure 1. Quadrotor structural diagram
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Figure 2. Quadrotor three-dimensional model
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Figure 3. Quadrotor simulation model
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Figure 4. Motor-propeller simulation model
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Table 1. Brand and model of hardware in the prototype
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T4 sl e

IR \ F330

HAL SunnySky (H15%) X2208-1260KV
12JE  GemFan Multirotor (¥7F) ABS 8045

2T Hobbywing ({F-%) XRotor 40A

CER ACE (# [K) LiPo 3S-11.1V-25C-3300mAh

Table 2. Parameters of simulation model

®2. MERRESHR

ZH ZHE ZH ZHE

m 1.2 kg g 9.8m/s?
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Cy 7.137 x 108 N'm/(rad/s)? I 6.685 x 10°° kg:m?
Jy 6.685 x 10 % kg:m? J, 1.221 x 1072 kg-m?
T, 0.0148 s Cs 844.4 rad/s
@, 255.79 rad/s
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Figure 6. Control block diagram of quadrotor
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Figure 8. Angular velocity step response curve
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Figure 9. Trajectory tracking simulation
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