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[Abstract]

Currently, 2.4 GHz and 5 GHz bands are used as frequencies for drone operation. In December 2019, the Ministry of Science and
ICT newly allocated the 433 MHz band for the invisible long-distance operation of drones. However, since the 433 MHz band is the
same as the previously allocated frequency band for amateur radio communication, interference cannot be avoided. Therefore, as a
prerequisite for the development of a drone operation system based on the 433 MHz band, interference avoidance technology for this
frequency band must be developed and applied. In this paper, we report the results of measurement and analysis of 433 MHz band
signals necessary for the development of interference avoidance and reduction technologies for 433 MHz signals. The measurement
and analysis of the 433 MHz band signal are performed through the spectrum measured at 5-minute intervals at three locations. Since
the measurements and analyzes performed in this study considered spatial characteristics, temporal characteristics, and traffic
characteristics, it is considered to be the basic data necessary for the development of interference avoidance technology in the 433
MHz band.
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UAS (unmanned aerial system) %=+ UAV (unmanned aerial
vehicle) & &2 791 & A28 E7F-&F, 93EY, &
o, 5% 2 AIAE AIE ZE ZokllA o5 5 ¢
2l el B2 AL vhFar Sivk wiE g 7]se] 2Rl uE
A7 & S35 = 28 UASH =22] 7ldta) 7)o ul2 uhd
3HH 714 5ol 213 UAM (urban air mobility), & =4

AefElel A= 717t vl AR 2 ek (1]
Fol gk Al2Eloll A A8 =2(drone)©] X}A|SH= H|Fo|
OFATIA] 71 52 gl A =] HIZMA -7 Y HlE 5
ol ko] =29 23t AlaE flsiME & 7121E 10 km ©]
GO ST Ak ek FH Aol Ha qlh2]. & 71
S AR ARESkaL 9= F9E<] 2.4 GHz %+ 5 GHz o
of Falr Rt apbgo] 11 Sl oS AlgkE el of gk

2019 129 I | A B A= g d & =8 A 71
& 9150 433 Mz ) 5 BI7PA) 972 Alo}g AT sg
e S SR [3], 2021'FHE 20253744 F-$-
th8tal A4 S S8l 28] WS A= 433 MHz 7]
EE S8 A7/ B AT ARS8 Foll AdTh4)

AR Sl M= AR 7)E obhFo]g Fd=ol 433
MHz t 93 AR&-aRaL 917] wiizel o] thahe] 1hde 48t
at7] $13k 714 4] ol Addwolof gtk o] gk d A
AFHE S53817] 913 el 5 433 MHz tS Z419 14 3
1] BIREE A719] AS A W8l o] Stk &A% =8
ol 41¢] 433 MHz the] 413} 314 3]9] 7]o] 72 d Aol
433 MHz t&] 21 5.8] SA4 3} 245 F3f o] Fofx]of ik

whebA el A A e B Sk A9k A

A==
T

¢

ok

il
=

831, 23 Aol A Al QFeH= 433 MHz =2 A|o] 8 T3k &
B AR & A sl @ obe®] 433 MHz the Al 2] A=
& AR A28 A, e FAEE LS dloly -8t
4 Atks WwuA) shast gk

. RELIE} EE Fo4 28 3} 433 MHz
FO4o| Al Mgk

432 5MHz
%

1MHz

S A% vkt T 2l W8-S e
2ok 201613 102 5091~5150 MHz thS 59 MHz %o] &
v} glom, Alo)g-2] A9 48 F< 7] 2.4 GHz9}
5 GHz U9 B3] T34 (ISM)E o831, Fulg F917]+=
A-E S-S o] 8ok FAloll wh 5,030~5,091 MHz %S A
& Alol& Fok R Eulak v 3],

@Al opukaro] Fdso] A 430 MHz th 2 #7174
o] Fuka ARZlel w19 13% o] RFID/USN,
TPMS, RKE, AF52F (AT} Fo] 52 S ojv] &g
Hokeh. o]2f gk o] f= 2 A AAAIAL 17 17} o] 430
MHz t] 2] TheFeh Au| 2 5 ofwlFo] -4 (HAM) 2] o
2 AMu|2=gte] ZHe] QIS =8 Ao FoE 433 MHz
+ 0.5 MHz (1 MHz t %) tf & Aljtate] 1o ddel A+
S aatar k. At 19 101X = & 5= 9l5ze] oo
o] W tiell Z A7) wliToll 433 MHz =8 &85
SIelAI= opubgte] = atel IS Sl9lehs 7]l A&
wojok gt} 2],

433 MHz &304 Agbolut 8]9)= gt 7=
7Fsate). ANt =2 -8 2w M| 2 3 g
A Az 83 719 0] et 28-S flsiA = ofnlEo]
ko] EXH 544 oSt A4S 919k A 24, BLjA]
A5E T 712 A=A

d5S ofoF gt} [2].

Hg o
Fus=ch

il

&7

—

3

& g E
=]

ez} il

& B

ar

[<)

. 433 MHz AlS AEE 9|8t A|2H M

173 23433 MHz 1)
vebd Ao}, dA) $E55 2 I o 2lze

=

=k g o] ko] 7] witell Al2~F)
o} 7|2 AL AdED BA7)
A I=E GPS option©] F71 UWHA Q1 A %S AHESHS 1, 433
MHz <tHHlU= 248 tho]E(dipole) SHEIUE: :
A2 ZHE 9sle] AFRHE GPS ¢HElL=E GPS AT E

S

oL

=

ARHe FEE 5 9 active EIS] STELEE AZ3te] 9172
shick. 19 29] A AFEAAE 54 B35 Setole g
Ak, T 39 o] A% YolEE FREE WA 4

433.5MHz

g

Mew frequency for drone

RFID/USN TPMS, RKE

HAM

433MHz

8 1. E2 g2 2I8h 433 MHz Al Fakpe| Hok

433.795MHz 433975MHz  434.045MHz

Fig. 1. Proposal of new frequency of 433 MHz band for drone navigation.

http://dx.doi.org/10.12673/jant.2023.27.2.209

210



GPS Antenna

T

433MHz Antenna

O3 2. 433 MHz 53 A|AHlel 7N
Fig. 2. Configuration of measuring 433 MHz band
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Table 1. Results of 433 MHz measurement.
Location Average Max. Min. Deviation
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Fig. 6. Spectrums of 433 MHz band signal.
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Table 2. Analysis of Reception power level distribution.
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