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Abstract

Recent advances in deep learning technology have demonstrated exceptional performance in various industrial domains, including
acoustic analysis. However, traditional audio codecs designed for human hearing present limitations in preserving the features
necessary for machine-based processing. In response, this paper proposes an approach called ACoM, which leverages FCM. The
proposed method transforms audio signals into spectrogram and then compresses the features extracted by ResNetlOl to enable
effective anomaly detection at low bitrates. This design minimizes unnecessary information while efficiently retaining key features
critical for anomaly detection. Experimental results indicate that ACoM achieves more stable and superior performance compared to
conventional AAC. Furthermore, with the use of large-scale datasets and optimized deep learning techniques, ACoM is expected to
evolve into a next-generation audio encoding solution for industrial acoustic monitoring and anomaly detection.
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Fig. 1. Block diagram of FCTM, the reference software for FCM
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Fig. 2. Overall architecture of FENet. Padded features at multiple resolutions are progressively integrated through encoding

blocks, and the final output is produced via a Gain Unit.
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Fig. 3. DRNet architecture. The output from the Inverse Gain Unit is progressively decoded through Decoding and Feature
Mixing Blocks, reconstructing intermediate features using lower-resolution inputs.



gl 9 19 FOME o83 7IAE 918 2t

1353 7le AT 293

(Subin Byun et al.: A Study on Audio Encoding Technology for Machines Using FCM)

A7, ~HH QL Mool thal 128kbp o]AFe] HEF 0] E9|
A A5 HEs] u]—‘é Fst $H4E Age o]
T2 2EE Y AH| A
AN FE A}%E‘at}.
HE-AAC(High Efficiency AAC): X534 t) oS A5
o Y A A FY FF AR E Bdske
SBR(Spectral Band Replicaton) 7]&-& £-83] AAC-LCE
2O HlEFO|EALE 43 2l
HE-AACE Z~H|H 2 A5 S 48kbps W& =
o, Butd AEY S A AR
HE-AAC v2: HE-AACE &%3}9] Parametric Stereo
(PS) 71&S F7IE A48 Z2uYdE, ~HYL ATE
32kbps WAL AA g 2AS AT AUk o= A
NG F AL 73 SHE FAFEE AA AT
V298] 7]zl
I 1E% Hs ”%Uﬂ
oT

3. Anomalous Sound Detection

DCASE(Detection and Classification of Acoustic Scenes
and Events) 7/ THEI = =3 dlolH 4 71& 245 9
3 des Wt Aasd AAAE NF S, thge vl
oJHACRE 7|& FAE B AR B /RS A
At
ASD(Anomalous Sound Detection)= 7|All A Ay 3}

2E)7h AR BAHAA HRFEAH A

e AQoR, 49 AN 27 KARFE 99

vl
P29l 7)4elth, Teut AT SeIAE w4 Ho]

=) rlr

B/} i3 SB3 epugo) ofels 57t ok, A4 Hlo]

ttt %«115 St 7INF ASD Aol 2 A= Sl
olef st ] 7ol A} DCASE 2023 Task 2% 71491 o]
g Fgoly stolwatrg 7 glol, @ Al HA
HolHTo g  ASD A]2&HlS F&E8}=  First-Shot
Unsupervised ASD ZHA & A| P33T o714 o] &
(anomaly detection) = A4 &3 S S5t Rdo] &
AR frojmaiA Hojvks vl S35 Adste &
AL oln|git). &% Taskol A+ Auto-Encoder(AE) 7%t
9] Simple AE$} Selective Mahalanobis %% £©] Baseline
a2 A A A
Simple AE+= Mel- 2 EZ T3S o} 274 A
A 1= MSE(Mean Squared Error)S #4313t 849
o} AF=H MSE7ZF AAo] opd o)A} H=E Alewm, 7t
o] F+E o)A 7HgAl o] =t} Selective Mahalanobiss &

Ask JHE FL3lo] AES Latent Spaceol ] F&3+
W g9} FEA H S 7|Hk0 2 Mahalanobis 712 S AH&
3L o) HAFE AAksth o] WA2 53] AR 77

T30 WAk ElQl dntst S N, ARt 4
g o HolHY &0l 5% 9ngith
19 4% 2 AFellA 223k DCASE Baselinel| 4 A4
Sl anomaly detection To]Z2}Ql& Ho{FETh Data-
Loadere= AAZE Mel-2~2HEZ 1HS EEj9} AR ¥
g3t} AES] Encoder F-#2 U] ©]E{E Latent Space® ¢+
2313, Decoder F-£-2 ©]& Reconstruction A A
B Ao 2 Egith kg Alole dEH 5 A3e] 2
°]& MSE LossZ A48l 7HA1& H & 3teith 8| 2~E o
Aol A= Latent Space WEZ5H Twdd 34 3 &
< 0]23] Mahalanobis DistanceE 4F&3}71}, Recons-
truction® Y& 7F MSE LossE I 2 &84 o)A A4
£ dE=t) dF A7 YARS E 2 Anomaly Detection
E5o] MES oo ® Wgsin, AF A= Perfor-
mance Evaluation| Al 37} X E(F1 score 5)= A3}
ok
£ =)A= DCASE Task 2& #1€]3}o] Baseline &2
o thall th 7 7HA oY WAE Agste] A¥S Ads)
AR, 92 WAVE AACE 45543 § Mel-22¥



DataLloader =~ ——— > AutoEncoder —— > Llatent Space —— Reconstruction —
Mahalanobis
Distance
Performgnce Anomgly
Evaluation Detection
— MSE Loss <

72! 4. DCASE Baseline 7. AEZEE| £ Latent Space

ALtStod O|ak 0IRE ELkSl, MSE WIISICL

294 WFEE =82 A309 A3, 20259 52 (JBE Vol.30, No.3, May 2025)

22| Z1E 75122 MSE Loss?t Mahalanobis DistanceS

Fig. 4. DCASE Baseline architecture. Anomaly detection is performed based on MSE loss and Mahalanobis distance
computed from the latent space and reconstruction output of the AE, followed by performance evaluation.
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