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[Abstract]

In this paper, we propose a UAV that can operate stably in environments where GNSS(Global
Navigation Satellite System) is unavailable. GNSS-based UAVs have the problem of difficulty in
ensuring reliability in mountainous areas or in environments with radio interference for military
purposes. In particular, special purpose(military) UAVs that must land at precise locations can cause
fatal problems. In this paper, we aim to implement an unmanned aerial vehicle capable of stable
landing even in communication blind spots using an UWB(Ultra-Wideband) positioning sensor and laser
guidance technology. Additionally, it has a built-in function that can identify and guide the aircraft's
location through a camera on the landing station. To evaluate the UAV flight, wind resistance tests
confirmed flight in wind speeds exceeding 13m/s. The results of this study are expected to be helpful
in performing missions through robust operation in maritime or special-purpose spaces where GNSS

communication is unavailable.
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I. Introduction
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Fig. 1. Global Drone Market
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II. Background
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Fig. 2. Infrastructure-Based Time Difference Arrival
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III. Design

1. Design of UWB-based UAV
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2. Circuit design of UWB-based UAV
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3. Component of UWB-based UAV
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Table 1. Specification of implemented UAV

Part Item Specifications
Main MCU ESP32
Control | Postural MPU-6050
Laser Receive DM3799
Sensor | DWB DWM1000
Optical Flow Lidar 3901-LOX

IV. Implementation

1. Implementation of UWB-based UAV

Fig. 59] 3|2%=& Z7{tog UAV ¥ ;Y AHoJHE
T35t vlgAQ] shRofl= 2fo]x fAlo] &olshe
£ Fig. 69] (b)et 2ol 7Hdutg HAIstAct. A9 2
Ale]= 79 2H0]d 7= Fig. 69 (c)2f #2ou, &
Ojx] FAlFet 7Hd2} HR] Zte 5 QAAsH HliR|sto] vl
Al 7= RAFE £0l=F ST

Laser receiving \
module

Laser Transmission
Module

(d) Landing Station & Anchor

Fig. 6. Deployment of units of DWB-based UAV

UWB £9] AlAe} 2ol S22 £t UAV A AH5
AARL F UAVY w22 DWMI1000, MPU-6050,
DM3799 Al £7]gt2 AlRtEict £7)8k 9a & UWB
NsE Zxjsiol, Ns2 Arls] ot A4 ek
UWB Al & 7IX|51H Alg Heko 2 o]=sku #o]A 7+
A| A7} adstect, vjaA} Ak A1) A2t 2]

o[ 2Rl AAL Bold AsE WAlshL, 2E 427t

Zastol AES FulEith WAL Holx Azs s
o2 X2 04| 2ste] QP AFstn, Ago] &

BEH AJARO] AES iﬂoﬂ‘—} Aol EA1E ¥719
A2 DWMI000 AN =7]sh, ARH P 4 2%,
WiFi 172 &lQlo g AJ&bsic}, 7+ OH;q 7t A2] £Xo &
u]=]o], DWM1000 250] A&.2 RISt 4A 7t A2
27 9 dloje] Ago] o]2ojAlc). BE AN RE to]
Bl 4Al0] gad gy 7|l 3, 2405 Az dloe]
2 ko2 ujshRle) TAG 9IAIS A2 5% oz 7
ARt o] $JA] CojEl: WIFiS 53} 5% 2FEz A
250, AR uA| XIS EAISHL AHE IS
E_uaaom Mofsttt. RE Golgg Aasty ZAne

AAED AR= S Z @it opx|atoz Ay A

v O

E
Efo] j% I A2 2 =RFL B £7lz}i AR}

LI5S

oFfoli 912

ESP32 CAM Display the image
Open CV2 + YOLO V5

Anchor-Tag
Position of Status Display

Anchor — @ ([ ]

Rn——— n

Anchort: 1438m
Anchor2 B14m

o Anchor3: 1435 m
&

Aochors: 614m
. Location of  orone asuse 000m
7 tag (UAV)

[} ® LAONG STATON AU

Discomect| LASER OFF

Anchor Attude: 100 m

Serial communication buttons

Fig. 7. GUI for a UAV landing system implemented
with Python—-TKinter



138 Journal of The Korea Society of Computer and Information

o] X2=lo] eAstelw alolx Mol AR ulAAS
25 Aoz GEd dolRL vaAol Bolq 44
Aol ARl=lo] YRS ARz 27Jstct. vIsgA7t
A5 Ao =Estd olA Aol ARl
o] Zadt}. Fig. 79 %‘%S LE HAEA FAShe
058 H9ol Zjoju st Python-Tkinter[14]2 A&t
= GUI g BQl 7/10]'3}.

5 i

| AJAED RRE

2. Experiment of UAV Operation

23w B|siA|o] oAl ulgle olat LA A
APl B A1E e B4 3
€ olel 48 43 48y §08 HEsp| Aol
J, A|8 u3] A} sto] =9

Fig. 8. Flight Performance Test Facility(Wind Tunnel)

A% Aas oAl 24181 K ojstie] $ol8a7]
ARl H5AY QulS ol8slgion], s Al
Fig. 81} 21 2| &4 30m/s, A|FE9] F7]+= 6+6%8
(m)o]iL Nozzle Exit= 3*3 (m), Y574 wo] sidsh=
Tbrbulence Intensity= &2H4}ko]| T2 0.8% oJUo]
o} A% $HE Table 29} 2.

Table 2. Environment for UAV performance testing
Item Value

Temperature 267 °C

Humidity 354 % R.H.

Atmospheric Pressure 101.7 kPa

Wind Speed Ranges 3~13 m/s
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V. Conclusions
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