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[Abstract]

Infants utilize crying as a non-verbal means of communication [1]. However, deciphering infant cries
presents challenges. Extensive research has been conducted to interpret infant cry audios [2,3]. This
paper proposes the classification of infant cries using 3D feature vectors augmented with various audio
data techniques. A total of 5 classes (belly pain, burping, discomfort, hungry, tired) are employed in
the study dataset. The data is augmented using 5 techniques (Pitch, Tempo, Shift, Mixup-noise,
CutMix). Tempo, Shift, and CutMix augmentation techniques demonstrated improved performance.
Ultimately, applying effective data augmentation techniques simultaneously resulted in a 17.75%

performance enhancement compared to models using single feature vectors and original data.
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Nonverbal sound classification based on deep

learning
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1.2 Data augmentation
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III. The Proposed Scheme

1. Crying classification through 3DV-ADA

1.1 3DV-ADA overview
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1.2 Audio data augmentation
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Fig. 4. Audio Augmentation Sample

1.3 Audio feature vectorization
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1.4 3D feature vector
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2. Experiment

2.1 Audio dataset
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Fig. 7. Performance Evaluation Graphs
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Table 1. Experimental Data Set
Class Train Test
belly pain 124 14
burping 119 17
discomfort 165 23
hungry 206 24
tired 232 38
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2.2 Experiment environment & evaluation methods
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Table 2. Experimental Environment
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Vector
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2.3 Evaluation of 3D feature vectors
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Table 4. Performance assessments and results for
data augmentation methods

. Val Test
No. Augmentation F1-Score F1-Score

1 Original 65.78 62.20
2 Pitch 68.78 60.34
3 Tempo 70.52 67.24
4 Shift 7214 66.47
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6 MixUp-Noise 67.05 62.93
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Table 5. Final Experimental results

Class Precision Recall F1-Score
belly pain 71.35 71.69 71.31
burping 83.52 59.91 69.05
discomfort 77.33 74.83 76.11
hungry 72.68 88.55 79.34
tired 77.58 79.16 78.87
0.8
0.7
o
S e
Y
E 0.5
0.4
—— train_f1
val_f1
0.3

[ 10 20 30 40 50

Epoch

Fig. 8. Performance Evaluation Graph

IV. Conclusions
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