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Abstract

Bowel sounds is an important physiological signal of the human body, and it has important clinical
value for the detection and analysis of bowel sounds. The traditional stethoscope detection me-
thod is highly subjective and cannot be continuously and dynamically monitored, resulting in poor
timeliness and accuracy of data. Another method is to use a sound collector to collect and digitize
bowel sounds, and to use a computer to reduce noise, amplify and manually extract features, and
identify them through a classifier. However, due to the characteristics of large environmental noise
interference, poor periodicity, and strong randomness, artificial extraction of universal features is
extremely difficult, resulting in lower classifier recognition accuracy. In this paper, an effective
method is proposed for the detection of bowel sounds, namely, the MFCC feature extraction of bo-
wel sounds, and then the deep neural networks is used to detect the category of bowel sounds. The
confirmative study of large samples based on the bowel sounds database shows that this method
has high recognition accuracy and can avoid the high complexity of human extraction features, so
it is worth popularizing in clinical application.
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Figure 1. MFCC feature map of different types of bowel sounds
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Figure 2. Wavenet basic network structure

2. Wavenet Z A4 54

N TR IS B O B AT, RIAf 2 wavenet W i Al &k FOBUELVE ], A SO RS 3 H s 22 BE ML
7 AFERB RS, WEER, JUA, IS, R E S 100 %, REGH T IXL NG rh R — /N
RN R SR A] . W] 3 o, KR (NG 5 R 2 [AIFE 4 s LT, DRG0 g 25 (1%) DR 28 AR i 2t Jek 2
PLET (ReceptiveField)N.7E 4 * length = 128 47 . ARIZLLS, SWEAZI RN k BUETEEN 3, 5, 7, W
X R B =8 n BUETERA 6, 5, 40 FATKIERIZ KN k=70, 28 n=4, HHNBREL .

R E](s)

N w N [6)] » ~
(1l 11X L J
o0 o o

-
- GRS ®

o
!

2 F i
B I 2

Figure 3. Distribution of bowel sounds with different loudness
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Figure 4. Pointing and prediction of bowel sounds
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Table 1. Sample set distribution

# 1. HAEDHIER

Ak FEAFNZ i P EI K
1 1 200 2.35 min
Jiy 5 B A 717 800 3.15 min

Vs .
Ja B A J5 800 3.23 min

Mgt 200 4 min
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Continued
1 1 100 2.43 min
Jigy 5 B A 717 400 3.08 min
M4
o g A J5 400 3.32 min
Mgt 100 4 min
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Figure 5. Accuracy under different layers
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Table 2. Impact of different modules on the recognition of bowel sounds
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W 25 S A Joms 5 R O
wavenet HEIE & RLE PaE S RTES SE 7 F1-Score
v ° ° 0.56 0.91
v v ° 0.72 0.88
v v 4 0.72 0.89
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