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A soundscape keynote classification based on the second order
difference MFCC in depth learning

DENG Zhiyong', ZHANG Wanyi’, LIU Aili**
(1. Music College of Capital Normal University, Beijing 100048, China; 2. Department of Music AI and In-
formation Technology, Central Conservatory of Music, Beijing 100031, China, 3. College of Resource Envi-
ronment and Tourism, Capital Normal University, Beijing 100048, China)

Abstract: In order to solve the subjective classification task of soundscape keynote classification with
“humanistic color” in depth learning, a feature of the second order difference MFCC used in the
classification technology of convolution neural network was put forward in this paper. Taking the
soundscape data set in the axis of the Old Beijing for example, the accuracy of the keynote recognition
by means of the second order difference MFCC in the designed CNN framework is 80.23%, which is
higher than those of RMS, Mel spectrogram, and integration features of RMS and the second order
difference MFCC.
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Layer(type) Output Shape Param #
conv2d_1(Conv2D) (None, 126,39,32) 320
conv2d_2(Conv2D) (None, 126,39,32) 9248
conv2d_3(Conv2D) (None, 126,39,32) 9248
conv2d_4(Conv2D) (None, 126,39,64) 18496

max_pooling2d_1 ( MaxPonlingZ) (None, 63,19,64) 0
dropout_1(Dropout) (None,63,19,64) 0
conv2d_5(Conv2D) (None,63,19,64) 36928
conv2d_6(Conv2D) (None,63,19,64) 36928
conv2d_7(Conv2D) (None,63,19,128) 73856

max_pooling2d_2(MaxPooling2) (None,31,9,128) 0
dropout_2(Dropout) (None,31,9,128) 0
reshape_1 (Reshape) (None,32,1116) 0

dense_1(Dense) (None,32,200) 223400
dense_2(Dense) (None,32,100) 20100
flatten_1(Flatten) (None,3200) 0
dense_3(Dense) (None,?2) 6402

Total params: 434,926
Trainable params: 434,926

Non-trainable params: 0
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1372/2394[==> : 33s-Loss: 0.6886-acc: 8.5598
1376/2394[==> : 33s—Loss: 0.6886—acc: 8.5596
1380/2394[==> . 33s—Loss: 0.6887-acc: 8.5594
1384/2394|==> 'A: 33s—Loss: 0.6884-acc: 8.5592
1388/2394[==> . 33s—Loss: 0.6886—acc: 8.5584
1392/2394[==> . 33s—loss: 0.6887-acc: 8.5575
1396/2394[==> : 33s—Loss: 0.6885-acc: 8.5573
1400/2394[==> : 32s—Loss: 0.6886—acc: 8.5571
1404/2394[==> : 32s—Loss: 0.6887-acc: 8.5563
1408/2394[==> : 32s—Loss: 0.6886-acc: 8.5568
1412/2394[==> : 32s—Loss: 0.6886—acc: 8.5574
1416/2394[==> : 32s-Loss: 0.6886—acc: 8.5572
1420/2394[==> 'A: 32s—lLoss: 0.6882-acc: 8.5577
1424/2394[==> 'A: 32s-Loss: 0.6883-acc: 8.5569
1428/2394[==> . 32s—Loss: 0.6888-acc: 8.5567
1432/2394[==> : 31s—Loss: 0.6887-acc: 8.5573
1436/2394[==> : 31s—Loss: 0.6888-acc: 8.5564
1448/2394[==> : 3ls<Loss: 8.6884-acc: 8.5563
1444/2394[==> : 3ls—Loss: 0.6884-acc: 8.5561
1448/2394[==> : 3ls—Loss: 0.6884-acc: 8.5559
1452/2394[==> : 31s—Loss: 0.6884-acc: 8.5558
1456/2394|==> : 3ls—loss: 0.6883—acc: 8.5563
1460/2394[==> 'A: 31s—Loss: 0.6881-acc: 8.5568
1464/2394[==> . 30s—Loss: 0.6881-acc: 8.5574
1468/2394[==> : 30s—Loss: 0.6881-acc: 8.5572
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43 58 RMS \Mel 45 i Fl B 2250 MFCC —F
FEAE HEAT VI 25 0 0 28 2 TR V8 0 I 0 Sl a1 11 L 1R 12
FE 13 Fs o

TP =284,FP=0,FN =227, TN =0
11 {EF RMS $HEHIR B 5EFE

TP =223,FP =61,FN =99, TN = 128
B 12 {5 F Mel 37 1938 15 56 PE

TP =228,FP =56,FN =45,TN = 182
B 13 {EHA k£ MFCC BB & fEBE

Al i TP . TN . FP A FN T155 i H A U4~ B8 Sk B
BIFE PR AR BB A A PERE , IR 7 Fras . A
FAREYE LT

WEHH % . Accuracy=(TP+TN)/(TP+TN+FP+FN) ,
RS AY TE A TR0 AR A 7 SRR AR B 1 LA

K503 . Precision=TP/( TP+FP) , R #5550 4 1F 7 15
SR IEREAS B 5 S PR IEREAS B0 Y L A1)

#4715 . Recall=TP/( TP+FN) , B IE A R 51l A AL A
B AR PR A TR T O Y LR

V& A1 B . F1=2*Precision*Recall/( Precision+Re-
call), & Precision F1 Recall F I8 F1 3455 .

RT ZHEHEFATIIGRR 2 22514 B

FREAEHR R OREE HRE EE
RMS 0.5556 1.0000 0.5558 0.7145

Mel #iti¥% 0.6868 0.7852 0.6925 0.7359
TS MFCC 0.8023 0.8082 0.8352 0.8215
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ROC 4 M % F 2R BT, W2 — 23 S A5 Sk JC 50 i B
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RN MR A AL, BT A bR (1, 1), 5
R B AU AE DR AE RS i 3 10 (R ), e 6% B AT = 4 [l
R WU, BRI RS 1 A U IR B O B
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[y 2273 MFCC [t RMS Fil Mel Ji 33 R F 55 5 FH T 24
PP EA A SCER I E AT 55 AR,
T IE A A 32 L AS () 4 B 0 R A R 30 e 48 o
A RSB A B PERE . PR T R AR SR
RMS Fl By 2243 MFCC [ BX A FRAE , BI 3L 40 4R (5
SORX IR R A RIS, U5 — B A
TE RS REME P 2 252 U RE 1. 18120 &1 21 &
22 Fi1IEL 23 433 R A FHAZ I 5 R AR A 28] 7 oA e e T 2
LA R R4 TR WA ROC MIZ A1 PR 1tk .
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(b) 50 R i £k
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P TR A R A AR B AT, B 224> MECC 4
NEEK A RMS Jf 3% A S A AR f R R, 2 &
BUEFR T T 0.78%,
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ZE TR, T AR SCHE Y ) U 2243 MFCC 4% 1iE
T PR 28 55 70 48 b R A7 75 55 R 9] R0 04 A R Oy
80.23% , H: 3R BLAL T 50 £ ] RMS Fil Mel 53 R AE
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