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Abstract

The structure of the VTOL UAV is designed, drawn by SolidWorks, and imported into Gazebo, a 3D
dynamic simulator. Moreover, software-in-the-loop simulation is carried out on ROS, which is of-
ten a very useful tool when we do not have robot hardware on hand or the experimental environ-
ment is difficult to set up.
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Figure 1. Airfoil parameter description
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1) EEAE T R

MR AT — 4R, BHARER5L KN by = 420 mm, EAEETZK N by = 216 mm. E&5XTEANLE
B m ORI TR SR, SV E R, SRR R KL 18 kg, MU RN 20 mis; BT
BEGUEE WL, HEZIIEEZ 6~12. K R PRI 5% KA R a2 K N A Profili 2.2 J5ikT
e, BHAEEHITHIRE CL. HIIRE Co B a. MRHE(2), T HFHHEC 429,000 [4], X HIK
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Figure 2. Lift drag coefficient curves at different Reynolds numbers
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Figure 3. Graph of lift-drag ratio at different Reynolds numbers
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Table 1. Re = 400,000 Partial aerodynamic coefficients at different angles of attack

%% 1. Re = 400,000 AR A TR R NEHK

PLRIAC) THERH(CY) BEL71 2 4(Co) THBR L # #(CU/Co)
4.0 1.1050 0.0098 112.7551
45 1.1574 0.0101 1145941
5.0 1.2092 0.0106 114.0755
55 1.2600 0.0110 114.5455
6.0 1.3059 0.0114 114.5526
6.5 1.3524 0.0119 113.6471
7.0 1.3985 0.0124 112.7823
75 1.4387 0.0132 108.9924
8.0 1.4565 0.0155 93.9677
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Table 2. Parameter sheet of UAV
2. TANBSHE

A AR L SHUE FLp
m GIRZN SR 18 kg
L LK 1.53 m
S ML A 2.695 m?
a HLE IS 4 degree
C. AP 11 -
Co WH 77 R4 0.0098 -
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7 JRI%LE 10.38 -

a— ‘

Figure 4. Fixed wing
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Figure 5. The fuselage structure
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Figure 6. General layout of UAV
6. TANBEERE

2. BF Gazebo By1EEY
2.1. BIEEX SDF =8

FRUEAL LA N IR A SO — PP IR BRI ARIEE M. DT . BHER XML 3%, ANReiEATsE
Yy, & A AT 3D AR, T = 4E07 BT Gazebo Hr AL R NS R T XML 1) SDF
A o B FEA I TC R A IEFE<link>F1 T <joint>, 24 FR A2 ME— ) LLAL BEE WL B A& — AN FE it % F<base_link>,
HAhERE<link># 2 LCARERAT#: 3, BT DL A8 2 — AN T <joint> DL R 5 LR E AR XS 12 5
FHZ A I R an & 7.

DOI: 10.12677/m0s.2021.102039 383 e RSE TR

m


https://doi.org/10.12677/mos.2021.102039

kb 2%

Xyz: 0.50279 0.62302 0.40271 [xyz: 0.33418 -0.60858 0.40176
rpy: -0.0011742 0.0 rpy: -0.0011742 00

xyz: 0.39715 0.613 0.40208
py: -0.0011742 00

xyz: -0.4094 0.010808 0.3755

xyz: 0.56576 -0.59856 0.40239
rpy: 1.35542e-20 -0.015754 -0.011117

py: -0.001174200

Figure 7. Connection diagram of various mechanisms

7. BHEEE

2.2. AINIEEFEE R %

W R FRATREAE Gazebo F 5 EIE, A4 W) FEFIRE 1 J& PE & AR TT ), B AR TR A T3k 75 BEAE AT A link
HRYN N inertial A1 collision T, FEAINTE ANLRISE MBSO FRATEE S A RSB AT B, SRR Tl
FEFREL A BT e ANLEEE 5€ B base_link ARG R 4 8.

<link name='base_link"'>
<pose frame='"'>0 © @ © -0 ©</pose>
<inertial>
<pose frame="'>0.154018 ©.004109 ©.36157 @ -8 ©</pose>
<mass>5.27304</mass>
<inertia> ---
</inertia>
</inertial>
<collision name='base_link_collision'>
<pose frame="'>0 @ © @ -@ ©</pose>
<geometry>
<mesh>
<scale>1 1 1</scale>
<uri>model://vtol9/meshes/base_link.STL</uri>
</mesh>
</geometry>
<surface> -
</surface>
</collision>
<visual name='base_link_visual'>
<pose frame="'>0 © © @ -@ ©</pose>
<geometry>
<mesh>
<scale>1 1 1</scale>
<uri>model://vtol9/meshes/base_link.STL</uri>
</mesh>
</geometry>
<material>
<script>
<name>Gazebo/Blue</name>
<uri>__default_ </uri>
</script>
</material>
</visual>

Figure 8. Basic_link code
[# 8. Basic_link H4tR

2.3. ANtk RXaEg

TESE AR RO J5, 7 B T ANV I G @& AL IS AR0D, A AL 7E Gazebo H L& 52 T
K, WILATE Gazebo #EfIEFH B LT, JHMESLEERETE, XHHB T GPS. #i/iit. K&
IMU. mavlink, &4 BHALFEHCIZE .,
3. ROS TR B HEF TR

ROS & —Fiblas NEAE R G, £ 2201 ros master & F &% 15 55 (node) KA T HLAF N B BI1E .
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WA BT — AN IR E AML python JHIAS, FHUIL™T fUK AT topic ¥ /E, Mavros B EIW 5, @it
mavlink {45 px4_sitl, ¢Ja Kef2 ] Gazebo I AL KAT, CLAHRIERIH E K H 1.

3.1. ROS R MWiTHEE 2

i python #2772 5| AIRSSH B L.y £, Gnfdeiyl 2% CommandBool. 1 B SetMode; FH. &
BT BT ANLIPIRE B URAS S State,  FTLASI N TEGIE S 10.py B 555 W EE T ANLSERTE, 5]
A RC#IEEZ OverrideRCIn IV AL, RUb— AN 5E 8B AN TARIRESHAL, AT AAF T ROREE 9.

bo_gul
e

@nml_nns_mosossszsns Imavros/rc/overridg, " /o \ros
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Figure 9. Node state diagram
B9 RS E

3.2. launch X

Jaunch SCHRIE BT BT AR S AE—B, B 5 T 8B I— N1 ST H — A2 s01E, launch ST
H A PX4_command.launch 5 5. 53] gazebo 15 £, 53 Mavros 5 . BT AN AY Y 55,

33. HE

TE 236 A 47 5 3 vtol8_pxd.launch S5, gazebo tH4xBE 2 5, £ 3 H C AR B F0AE s &
], #AJ5 520 QGroundControl Hu s s ¥ T AML ®AT KO, @&l 10 Fras, 7E scripts SCHFJ2 R 5 4
I FEF python BIAS, f@8tE, #irl LR RIEHEA&RTEANE €, SRR E 10 Fix.

AR =l s T meBlx:Z|n Rk OE.

Figure 10. Gazebo simulation diagram
10. Gazebo fHEE

TEAE ®AT5E A, FIF QGroundControl M vh F# ¥A7HE A, £ PX4 ERMF LA ITHE, B
AT R AT OB, WR A 11-14 AR AT 2R, [ 150 & 16 REAXTEANRE T K
1THE6] [7].
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Figure 11. Rotor mode flight trajectory diagram
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Figure 12. Manual control input
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Figure 13. Original acceleration analysis
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Figure 14. Acceleration power spectral density
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Figure 15. Trajectory diagram of composite flight mode
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Figure 16. Actuator output
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WA REFRIRSD; & 14 RN shis &g, HANEIE, R DB GRS 2E e, AR
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2. M T AEE AT RS 0, ERI px4sitl FR A standard_vtol B EIE LR, KRR BT AMLIEAT
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ATHURETE TAE, HIE 24 DU e A Tk,
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AIE B G XTI AN BEAT BT, AT T solidworks Z:ffil; S8 5 A A it (0 AL H 5L
&, 5T XML AR E ST ANBRRAARY; fJ52T ROS RGiHH PX4 [ 1F. Gazebo {1/ H 45+
QGroundControl st Xf B s v M AN RS BEAT 1AM 5L, Jld PX4 AT H BT 8, kst
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