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Abstract

It is known that drones have many noise factors such as propeller noise and wind, making it almost impossible to acquire sound
using an installed microphone. However, if drone sound acquisition is possible, the sense of presence can be greatly improved by
providing real sound along with drone video. In this paper, we would like to introduce research trends and cases where the
possibility has been attempted to see if it is possible to overcome these difficulties. The application field aims to provide real-time
realistic media for remote tourism using drones, and for this purpose, it was decided to acquire stereo sound that provides a
bandwidth of 8 kHz or more. In order to obtain wide-band stereo sound, various methods including physical approach, microphone
element approach, and signal processing approach were explored. Stereo directional microphones were mounted at a distance from the
drone propeller, noise proof filters and windscreens were used, and a DNN (Deep Neural Network) based real-time drone noise
cancellation was applied. Although the characteristics of the drone noise recorded during actual drone flight were very complex and
the level was greater than expected, we confirmed the possibility of overcoming drone noise through various approaches and
providing sound service along with drone video. In fact, as a result of measuring the noise reduction performance of each approach
separately in the laboratory, a noise reduction effect of approximately 24 dB was confirmed, and through listening, the music sound,
which was barely audible due to drone noise, was enhanced to a level where the music could be well perceived.

Keywords : Audio, Acquisition, Drone, Source separation, Noise cancellation

Copyright 2024 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”

(Regular Paper)

29 1 , 2024 1 (JBE Vol.29, No.1, January 2024)
https://doi.org/10.5909/JBE.2024.29.1.95
ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)



96 (JBE Vol.29, No.1, January 2024)

.

, , , ,

, , , ,

.

, ,

.

,

,

, ,

.

, ,

,

.

.

,

.

,

.

‘ (AI) ’

,

,
[1].

,

.

,

.

6 16

, ,

, T ,

, , , .

[2~7].

, Dotterel

, 10m

[8].

,

.

.

1.

.

,

.

a) (ETRI)
b) ( )(Intflow Inc.)
Corresponding Author : (Daeyoung Jang)

E-mail: dyjang@etri.re.kr
Tel: +82-42-860-5711
ORCID: https://orcid.org/0000-0003-2572-4374

[21YH2200,
]

[23ZH1200, ・

] .
Manuscript December 19, 2023; Revised January 22, 2024; Accepted
January 22, 2024.



1 : 97
(Daeyoung Jang et al.: On the Technology of Wide-band Audio Acquisition by Microphone attached Drone)

.

,

. ,

,

.

. ,

360 VR

.

Dotterel 4kHz
[8],

(8kHz )

.

,

,

.

2.

. Sennheiser MKE 440, Comica

Traxshot, Zoom H3-VR

, Comica Traxshot

. Traxshot

,

, ,

.

.

1m

,

,

/ .

Traxshot

,

. 30 , 90 , 180

,

30 .

1 .

.

1.
Fig. 1. Concept of Drone Audio Acquisition Assembly
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Fig. 2. Experimental setup for recording drone noise and target sound
sources
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recording setup target distance sound level sound source

short distance target 1.7m -30.37 dB target sound

long distance target 3.5m -35.90 dB target sound

short distance target + drone noise 1.7m -28.73 dB target + drone sound

long distance target + drone noise 3.5m -34.26 dB target + drone sound

forward directivity - -20.8 dB drone sound

backward directivity - -32.22 dB drone sound

1.

Table 1. Comparison of sound level for recording setup
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Fig. 5. Drone with directional stereo microphone
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Fig. 4. Verification system for remote tourism using drone
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Fig. 3. Drone noise and target sound recording during actual drone flight
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Fig. 7. Performance measurement setup for directional microphone and physical assembly
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(a) From above, forward directivity, backward directivity, and proof filter-passed drone noise waveforms

(b) ( ), ( ), ( )

(b) Forward directivity (blue), backward directivity (orange), proof filter-passed (green) noise frequency response
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Fig. 8. Drone noise reduction effect by directional microphone and physical structure
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(a) From above, drone noise waveforms before and after passing through the noise cancellation network

(b) ( ), ( )
(b) Drone noise frequency characteristics before (blue) and after noise removal (orange)
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Fig. 9. Drone noise reduction effect by noise cancellation network
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