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STUDY ON NOISE MEASUREMENT OF DRONE
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As the massive development of drone technology, a lot of situations using drone for not only taking pictures

and surveillance, but also cargo logistics and transportation. In the near future, drones fly over urban areas with

high density and the noise from drones will be one of serious problems from environmental viewpoint. However,

noise characteristic of drone and standardization of drone noise measurement have not been established. The

present study is an attempt to clarify the characteristics of noise from drone and its operating condition such as

the propeller rotation speed, the thrust and so on. It was cleared that the drone noise showed very similar acoustic

characteristics as that of small fans and the methodology of measuring the sound power level from drone was

presented in this study.
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Fig. 1 Tested drone for noise measurement
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Fig. 2 Measurement setup

(3) E—4—EEHATEE

T —OEEEENETHICHED, ZMHE—F—D
—OOEBEEEIH L, RIEEOLEE RS LT, £—
2 —DEE & JIE L.

FRIHEH L7 —F —0iL 14 ThHhDH. E—F—
OEEEFIFLLTORA)ZHANWT, Kol

60 )

P
7><T

N =

N: &—& —[E#H5 [rpm]
P: E—&—p¥k
T: REROEE [s]

(4) BEAE
Fa—rhbAE LS %, IERNRO Ku— 2% fil
VA r=600mm DERTE o> 8 A CHlE L 7=,

R600.00

P1

Fig. 3 Microphone position on measurement sphere
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Table 1 Load factor and flight status of 2-blade propeller

Flight status Lift Load factor Motor speed
[9] [-] [rpm]
Descent 255 0. 5 9740
Hovering 510 1. 0 13393
Climb 765 1. 5 15873
Steep climb 1020 2. 0 18634
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Fig. 4 Distribution of overall sound pressure level of tested
drone with high pitch 3-blade propeller at P1, P2, P3,
P4 and P5
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Fig. 5 Distribution of overall sound pressure level of high
pitch 3-blade propeller at P1, P5, P6, P7andP8
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Fig. 6 Comparison of noise spectra of
2-blade propeller at P1, P2, P3, P4 and P5
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Table 2 Comparison of overall sound pressure level of
tested propellers (Unit in dB)

POINT | 2-blade ‘ 3-blade | High pitch 3-blade
1 84 94 94
2 78 80 83
3 70 74 76
4 78 82 84
5 80 84 86
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Fig. 12 Relationship between lift and overall sound
pressure level of tested propellers at P5
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Fig. 13 Relationship between rotation speed and overall
sound pressure level of tested propellers at P5
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sound power level of tested propellers

HENT — LAV FEERT — 2 AT — D
HOFHMETELEZLOTH Y, FET — L XEH
ZHEAMRMICBERT I TEOREZRINANX=THD. L
of,%%ﬂv—vxwmﬁﬁwﬁﬁ%%%m¢’wﬁ
2, FREAOME 0D, EXG, 2 HEICHS, 3K
BHOTa NI RRE S LFEAAT—1LLL 8dB 1FE
L gt MESEALELLTH, ZoMmiEEtL



Mol Z Enb, Rua—r ORTES OFM L2+ 58T,
FIEfEE 1 OS2 M ANEL LTRWEE X S,

4. R
7 Uy Ra7zZ—Ho Fa— LT, #HHE LT
— X —OEEEHIE L BREEEZIT> 2L T, Rkr—ro0
BREREICBI L TR B L L BIC, Fo—roRTHITEE
(Fe—COFBNT —L~ULHIE) 1220V TRRET L 725
B, UTomRE2E-.
1) Fu—r%EE LIRECORSTHEECIX, BEo
KESTHEAD 2. 5RICHHIL, F 2T DEEEE

BED 5~6 FIZLLBIT D Z LN oTm. Tk, —
Biy7e 7 7 o DOEBE EREHETHY, 77 Dbk

Bl EEEACTE S,

2) FATIREET b B EAE & BT ORMR A TR
R, WEMBEENRREL > THL 7 aXI7HORE OK/N
EEAHEY LAWY, Fo—rokE b
F IR HIE & AT O B IR & [ E L, WA L
DOHNROERSEREST D2 LT, FHlioREHEL S
DT ENFHRETHS.

3) [EUH#ATYH, 7uXTIL0BRERHECTE Y
—LA_ARKRELSERDZZERDMNY, SEIT T R
T OENTH 8dB DFENH o 72,

4) ANERICHL Fo—r0RFIZ 7 aXI0E T
DEEFIZ/2 50T, kbBREMNELET 5. Lo,
ZMERWT, BENEEITH5E, T aXTHhE)
M T 5 DERE 3SR D SUBSR IR D B DN K E
<, FHECHIET D2 ENHELWY. LoTC, Fr—r
DOFRATER G XIERMENEE CH DL Z b T r T
METHOBRETOMNKE LT eI MEHnm Ll
DOEFHEEZSEICTHZ LI BFHIL TTRETH
LHEEZD.

5 Fe—UVEBEOEFENTY—LYVELZLT O HEI,
ZDOISFRED D e — 2 & BT ERE O F £ L ~L
AREL CTEEAT — L ~UL AR D S ITFEITET
HD5. LLRRL, HEORNOEES Fu—r o0
RIRIC L DRHEE DR ELBET HLENS D, O
BT Rr =2 ERmOKRE SO0 TR
LVERDD.

BE

D~ MEdmbkastt, 7 R B R Y U —
7 OREFTIANT K u— 2 ORFFHFBME A2 REET 2 3£
AEEERA 12 H 6 BoH B
https://www.yamato-
hd.co.jp/news/2021/newsrelease 20211125 1.html
(2022/1/30 []%&)

2) BARBEGRA S, 7 N — o OV AfTZEHE) ORIT
BT BmeE”
https://www.post.japanpost.jp/about/other/drone.html

(2022/1/30 &)

3)C. Legendre, V. Ficat—Andrieu, A. Poulos, Y. Kitano,
Y. Nakashima, W.

Computational noise level predictions of small

Kobayashi and G. Minorikawa,
multi-rotor unmanned aircraft systems at different
payload conditions, DICUAM 2021, 2021-3

4) B EIR  HEE R NUEB Y 7 T KT 7 v ORREHALE
\ZBAT DGR, BRBORFEREEE LR B L
B AR 2018 AEEEE LR, 2022

) g RREVR, TAATIETR, MEAMGER, BIVE)IS: « BbGE 2T
%, v ik, YRR 5 R, pp. 97, 2014


https://www.yamato-hd.co.jp/news/2021/newsrelease_20211125_1.html%20(2022/1/30
https://www.yamato-hd.co.jp/news/2021/newsrelease_20211125_1.html%20(2022/1/30
https://www.yamato-hd.co.jp/news/2021/newsrelease_20211125_1.html%20(2022/1/30
https://www.post.japanpost.jp/about/other/drone.html　(2022/1/30
https://www.post.japanpost.jp/about/other/drone.html　(2022/1/30
https://www.post.japanpost.jp/about/other/drone.html　(2022/1/30

