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PRI D HAth A7 AF 75 £ T DNN  RNN , RDNN | CNN
F1 RCNN W 58 3 S5 R b i M BE . 3 2 X B 4
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I R T IR RUBEAS [ 1 7= A ) R ), SR P
(6) 2% MFCC 1 GFCC #1714 —fkAb 3

X — min(X)
Ao = max(X) — min(X) (6)
PR EN) 2 PP — AR RRE A T2 PR B m B AT 45 21 A
SCHEH ) MGCC FETE
Moo =My, + Gy (7)

]]]]]]]]]]]]]]]]

Lo MR N BY MGCC R 1E 1T LU MO B — R AiE
FOIEEE BB RIE R AL & T 4 AR I I A 2
B FEER, LA E T Gammatone JE I #5 $2 5L
PR IR AR SRR B, AT LA R
P A A R R R LA 3 75)
1.3 HIEE

Y EE TR E - S 1 ESCR R %5 L) Se 4y 2530
BE A AT 45 ) S B R A TR R R A TR R AR
AR BRI ET DL E o Tt
LR B e, LR GPU I 6 £~ GPU
FRI Al FH AT DL A Rk, (HJR AR ANl
TCAE RIS R AR BIfE TR, 5 K i ) UG s
JEEAH EL , PRBE 75 2 16 ] 50 4 1 B30 AR /M 8k
FBR, HATEC N A 2 ASPREE R 5 B8 F 2 Ur-
banSound 8K HE 4 LA K ESC-50 By, X 2 M
Y 2 B N7 B AR AT Y FEE L T ESCR BT T Ife
Y5 — AR, ESC-50 Z0i 405 2 000 4™ JE I ER
B B, F 2 50 RS SO 5 A (3h
Yy, B8R UK NSRS 5, Y/ R
B SNSRI T M5 ) . Urbansound 8K 4 A1 &
8 TR2NTESR T A (A T (4 ) FREER 3 3y
R 10 A2, A FE 23 T IR JLEERE Y
7 OENL R AL B AR TR AN AR A Sk
iR, SR FRATHEL A 10 AN Scpkded ) dat
B 9.7 h, HERIASCH H K FEER N TRIE3
FRp i o IR o AR i B8 3 A FH T 2R 85 75 3 19 0 28R
S, T AN SR T WA A ol 22 ) £ 45 44 |5 5 T ESCR
2%, W, A H¥EHE Urbansound 8K kI 2k H
PAXT EEARAE PR BER) ESCR R4,
1.4 HFRMHERLE

AR L, GRMAE M4 (CNN) 2R A G2
SN AW 0 e o R 22 2 TR AR A A 3] 1) — b b
LSRR 5T 2 ) S5 A A L, B R R 2
W 265 T 5 ) S0/ (ERRE AT DA R A iR
BTSSRI AP I Z5 5, FRifER) CNN H— R 51
AR R B2 48, Horp R 2 EE A= | —
RINVERZ A2 aE)Z

Sk T A A A B R R A At BB A 15 1R
FH,CNN H i 5882 08— B AR 551 19 7 7 4 4 B i
PTG X BB RS TC AN 7 B 1 B AT — )2 1 A
AN B B B RR N 2 2 U RSN, TR
B, o8 FH 3K 2 RO R s A R A S R A L
HF A AZS ML SRE B . BRERENH



51

SRBE, S BT RS RO LS R 22 M 2% (O BRI 74 5 0 R WL 165

(A2 B U A PR R ARRAE | 26 — B FUZ nT LA AR B
—SURIURHE O BN 48 SRR B2 | BRI i it
ARG AFAE B D T A R B RAAIE . XA AR
R 2] LUR B /s B AR —MER A,
[ IR 1 Ao 228 D 288 %t i A T L

TETR B 28 W 28 i I s 7 oy | B 46 9
TR, AR 0 4 R KR 100 B A (L ) 8 A 3 A1 238 0 5
UTARZME R EUBEL DX ] b7 BRI B T 2K
JIT AT A AR 10 i A e 1 2 4 2 T, AT
H batch normalization ( BN) k¥ S0 B 11 2k [n] @ Y 7=
Ao HAEF R AR LR B s B Al (B2
WA BT AIE R 0 52200 1 IFRIEIE
AATAT DRI (R E AR, DAt sl S 6 BE T 2R 1Y)
],

TR FUZ 5 T ZE Ui 25 B AR 2 W da A R R
PEBRS LA RIS T AR Wik B IE 4tk
DI (rectified linear units,, ReL.Us) FREVE N CNN 1Y
FRLANETE R B, BRECAR IR R

f(x) =max(0,x) (8)
AHLE T LAFEH FH 0930 pR %K (logistic sigmoid pRIEK LA
KR IEVI RO SR, ReLlUs HAT LLF LA A4
OB L ; QTG R B L 4K ; @ReLUs
SRR RS BE A B G 2 i AR DG ARE, 5
NZREHE ; @DReLUs ASFEAEAR EE T 2K 7] 1, (45450 1
AT SR J3E AR TE — D RRE RS SE LML AL

e R B LS Y 5 — A A
ERTEHZERIT U8 B 2%, B iy b Ak )2 h i
MG BRI 38 T — 25 R W2 A
@ U R G 3ei g o R N

h T R R] e K A A AR SCHE R — Rt AL
JZJ5 8 dropout SR BH 1 iZ [ B H BE - dropout i
P20 5 BEAL Pk #Y Ho Al b 2 3 W] T4,
LAY 583 Pl 285071 () PR BB 5 3 I A [) I 49 5 HC 2
Rt )y, BAoRUE, RTE VIR Rt R b, B4
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Abstract; At present, the environment sound recognition system mainly identifies environment sounds with deep
neural networks and a wide variety of auditory features. Therefore, it is necessary to analyze which auditory features
are more suitable for deep neural networks based ESCR systems. In this paper, we chose three sound features which
based on two widely used filters: the Mel and Gammatone filter banks. Subsequently, the hybrid feature MGCC is
presented. Finally, a deep convolutional neural network is proposed to verify which features are more suitable for
environment sound classification and recognition tasks. The experimental results show that the signal processing fea-
tures are better than the spectrogram features in the deep neural network based environmental sound recognition sys-
tem. Among all the acoustic features, the MGCC feature achieves the best performance than other features. Finally,
the MGCC-CNN model proposed in this paper is compared with the state-of-the-art environmental sound classifica-
tion models on the UrbanSound 8K dataset. The results show that the proposed model has the best classification ac-

curacy.
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