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ABSTRACT

Applications for the unmanned aerial vehicle (UAV) have expanded enormously in recent years. Of all its
various technologies, the UAV’s ability to take off and land in a moving environment is particularly required
for military or oceanic usage. In this study, we develop a novel leveling platform that allows the UAV to
stably take off and land even on uneven terrains or in moving environments. The leveling platform is
composed of an upper pad and a lower mobile base. The upper pad, from which the UAV can take off or
land, is designed in the form of a 2 degrees of freedom (DOF) gimbal mechanism that generates the leveling
function. The lower mobile base has a four-wheel drive structure that can be operated remotely. We evaluate
the developed leveling platform by performing extensive experiments on both the horizontal terrain and the
5-degree ramped terrain, and confirm that the leveling platform successfully maintains the horizontal pose on
both terrains. This allows the UAV to stably take off and land in moving environments.

Key Words : Take-off and Landing(O|&t5), Leveling(=% X|), Pose Control(AtM| H|0{), Mobile Robot(0|S

Z%), Unmanned Aecrial Vehicle(F2l&571)

LA 2 A7 HE Sl ATt o] FstE Flo] ol HIH

2] Hoﬂf‘i‘: o] 53l7] Wil Aol EAl 9

Ao wRlggrle) Aol ool mep go NS FAFEIVF dAHem cHFes
gxs)e] B8 T ook xa k. Tharsk Ab ogEH o] Atk Zol= EA Yo FA&dF717}
§2 Fssbl 7] AL ofe BAAA o LIS CIAFE] AsiE FASEII7E ol
7 olaFahs slgo] Basith oy wop 3 Toor/| AW CIHF A2 G FHEAE ¢
B3 A, G HopAs Loz B 9o B fA Zlee] BasttT B AFeis oY
o|AEF= 7]&o] QFH T QUi gRoj= = g Jles UEA77] 8 8 fA ols R
5 AABET. 798 fA olF FWEFL Fig |

# Corresponding Author : bschu@kumoh.ac.kr T Zo] v EHo AL A o] FE W o]F
Tel: +82-54-478-7398, Fax: +82-54-478-7319 2 AR AT £ FA ZAEo] F &

Copyright © The Korean Society of Manufacturing Process Engineers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

-85 —



s ST ATFEEE A A9, A4z

o

The leveling mobile
platform moving on ramp

Fig. 1 Ramp landmg env1ronment of unmanned

aerial vehicle
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Table 1 Hardware configuration of the leveling

platform
Component Model Specification
MCU myRIO-1900 Input voltage : 12V
IMU EBIMU-9DOFV3 9-DOF

Input voltage : 24V

Motor driver SBDM-N024150 Control type : UVW

Motor BG90-N024150

150(W)
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Fig. 4 3D model of the mobile robot

Table 2 Hardware configuration of the mobile

robot
Component Model Specification
MCU cRI0-9024 Input voltage : 12V
Motor driver ~ BLSM030Ry1 1Pt voltage: 24V

Control type : UVW

Joystick HFX SERIES 1  3-Axis, 1-Switch

Gear box K9P200B Gear ratio 200:1

Telemetry 3DR Telemetry 915MHz
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Table 3 Step response results

Component Roll Pitch
Over shoot -1.71 (deg) -
Rise time 0.25 (sec) 0.66 (sec)

Steady-state error 0.83 (deg) 1.47 (deg)
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Fig. 10 Horizontal movement experiment of the
leveling mobile platform
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