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Abstract

Rotary wing drones (RWDs), which are a kind of unmanned aerial vehicles, have been researched and developed
to employ various fields, such as logistics transport, observation, surveillance, and measurement, because drones are
able to overcome most restrictions resulted from constructions, roads, and geographical features of ground. However,
RWDs have a short flight time caused battery issues, and the flight time becomes a major setback for those work.
To relieve battery issues of RWDs, various charging stations and its management for RWDs have been proposed.
Therefore, this paper proposes and implements a precise automatic landing system in order to accurately dock on a
charging port in contact type charging stations for accomplishing missions of RWDs. The implemented automatic
landing system uses FC-HarDNet based object detection algorithm and pixel-based distance computation for real-time
recognition and tracking of the drone charging stations, and helps exact auto-landing for charging battery of drones.
In experimental results, the landing distance error of proposed automatic landing system decreased by around 54.59%
as compared with previous researches.
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Fig. 1. A system architecture of rotary wing drones
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Table 1. The specification of the mission computer
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Memory 32GB 256-Bit LPDDR4x | 137GB/s
Storage 32GB eMMC 5.1

DL Accelerator] (2x) NVDLA Engines

Size 105 mm x 105 mm x 65 mm
Deployment Module (Jetson AGX Xavier)

FC HEoA 417] 44 w42 RX modedlA]
PPMEA o2 dFsiglon A57F BolAl= 4%
S tjHjsled UART LEZ TelemetryS F715192

M AREE Ao]ELS TIL to RS232E AHE-3l9]t
goHsl e dE 9 A dsiAe
TelemetryE Fste] HolEE e + UES 31
t}. GPS EEFO FEAle UARTS RCE ARESHY
dAste] GPSS} FC HEQ dAS kgl st Al
T9] ©AS gHlEsTh

B =2dA AR, AEAFOE ALHE A
A FHzHolAe I8 73 2ol 50x50(cm)<]
718 7HIH, t&st] ofe 714 Mg ToE
AHE 7HA L FE3HEgE T4
ol 4A 2 + U=EF =
07] ©’ wiA| ATt AA
Ao FAZEE ¢I/IE T4
Agdee 47 B5uA
A E Az 202 F4E At A
AERHE HAF 2 (A" EF 65TmrolH,
SEHFE HA War o1, AHAI2 100mQL- o
ojsl7} HEE AARIAT TR HAL 71A 9
Fejo} APl wel B XES B FAS o
sl WA & 4 9oH, B =REoME ALY
718 e 2HoldS Ao ARSI

>

to

i) =
[ gi -
|t

[e]
=y

oo W oo oM

re 2
i, —QU bl

=

I & o o U

£

I3
o 2
(o2

£
i O{N‘

1

A

N

-
PN
i
v
Lo qmoogt Y

o &

o

[\S]

b4

lo

|
|

CAEo| ALZE §Ne EE ZHAHOIM
rone charging station for rotary wing drones for
the experiment

Tzl

Fig. 7.

o
~

O

RN THT ABAEALHL A28 9
al 23 mphe] FEFO] B TN AHS 43
sgon, vige FHEolE HXsa s8It
A-gEls, RTL, 183 Aldkeles A5E 41y
F¢ 5% A5 ¢ov ABAFA2HY 45e

o, o
ofN
o
oy

stk &9 MY A Y §L



871 “H—rOH HHE @@2 5

Aoj3 v,
o) AEREL 4
AAele Brksha
A

2 A 23

Journal of KIIT. Vol. 18, No. 10, pp. 45-53, Oct. 31, 2020. pISSN 1598-8619, eISSN 2093-7571 51

=
Age FUB
Pada, Y HEAHY

A4 AF o3 g

3]
% 10%] Z}%Z‘q‘% d323=

Table 2. Experimental results
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Table 3. Comparisons between results of previous and
this researches

Distance Mean | Reduction
Method (m) (m | ratio (%)
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