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Abstract

In this paper, a global and local flight path system for autonomous flight of the UAV is proposed. The
overall system is based on the ROS robot operating system. The UAV in-built computer detects obstacles
through 2-D Lidar and generates real-time local path and global path based on VFH and Modified
RRT*-Smart, respectively. Additionally, a movement command is issued based on the generated path on the
UAV flight controller. The ground station computer receives the obstacle information and generates a 2-D
SLAM map, transmits the destination point to the embedded computer, and manages the state of the UAV.
The autonomous UAV flight system of the is verified through a simulator and actual flight.
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Algorithm Modified RRT*-Smart(

Initial configuration z,

number of vertices in RRT K,

incremental distance At)

Tinit(zc )

for k =1 to K
T = RAND_CONFQ ;
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Table 1 Performance Comparison of RRT*-Smart
and Modified RRT*-Smart

Path Number .
. Distance
Generation of
. Cost
Time Nodes (m)
m
(sec) (avg)
RRT*-Smart 5.24 33.43 19.32
0
Modified 3.41 12.36 16.79
RRT*-Smart

Table 1 7]¥¢] RRT*-Smart a5y A¢ks}
+ Modified RRT#*-Smart &ag]HS ©]&3 503
APAFe] FAoln, B3 AH7A A AREF
FHNNA L) 28 A AR wE= S, aEa HF
AR A Fhol TaFHASS Wtk A v§ dewe

Ea. 62 olg3t, Ne =4 A=A 4=+ n,

K3

A AR wE on, Bon, E idd AR ==
o @ W yHAES ebarh

1.
dc= W Z \/(nzz TN )2 + (ni:y i l’y)z (6)

i=1

3.2 AH v HSB
3.2.1 &2 v|E Rl

Table 2= FAdF7e] & F4HF 4 EAHS B
At} Fig. 11&
= ®elt

H| 3 AEZ¢ = Pixhawk v2E AFg3Fglon], o=
b g AMEEE 9 Z A 7]uke] ulE Ao A
B2 Dronecode?® PX4¢} Ardupilot®] CopterE 7]
Wb 2 X3} 3DRAFS] W8 ZTAEE# o)

FH Aoll= deoleE #5317] 918l RPLidar Ake
RPLidar A3E ARgstslon F Alo=® 256m W9

=4o] shssht,

AAZE dloly AEE Yste] ARG dWivl= HSF
B2l Intel A}l NUCE AM&3ITh F8 AlYSS
Table 3] ®HeItl NUCE MAVROS 7]¥F B4 =&
EFS o]§3le] Pixhawk HFAEEZZ ] A7 9

) 2 RPLidar A3

P — = U]
B L .

Fig. 11 UAV Used for Outdoor Flight

Table 2 Main Components and Used Model

Main Component Model
Flight Controller Pixhawk v2
I B
Obstacle qetectlon RPLidar A3
device
Embedded Computer Intel Nuc

UAV Frame Tarrot S1000

Table 3 Specification of Intel NUC Embedded

Computer
Processor 7th Gen. Intel Core 17
GPU Intel Iris Plus Graphics 650
RAM 16GB
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