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Crying Detection Models and Results

Discussion

Real-world vs. In-lab training data
Datasets collected in
controlled environments do not
represent the full complexity of
real-world environments
Models trained on in-lab data
are of limited use in the
context of the real-world
crying detection task

We found DSF + AF performed
substantially better than LENA's cry
classifier in assessment scenarios
important to developmental
researchers [5].

Datasets
We collected 780 hours of raw audio data using
LENA in real-world home environments.
Real world: Filtered Dataset (RW-Filt)

Filtered using algorithms from LENA
software 

Real world: Unfiltered 24h Dataset (RW-24h)
Unfiltered, randomly sampled audio data for
testing only

In-lab (IL-CRIED)
CRIED database (microphones over awake
infants in a cot in a quiet room)
5587 individual vocalisations of 20 healthy
infants 
Vocalizations: infant neutral/positive,
fussing, crying, and overlapping adult
vocalizations 

In summary, we have three audio datasets:
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SVM with acoustic features (AF)
34 acoustic features 
SVM classifier with RBF kernel

End-to-end CNN model (CNN)
Modified AlexNet with mel-scaled
spectrograms as input

SVM with deep spectrum and acoustic
features (DSF + AF)

Combination of AF and CNN 
Last hidden layer of CNN (size 1000)
used as deep spectrum features
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Contribution
Infant crying is a critical signal for
communication and a known parental
stressor.
Many researchers have tried to detect crying,
and it appears the models do well [1].

Previous crying models either were
developed and evaluated using data in
controlled settings or trained and
evaluated on short, preparsed segments
containing non-overlapping individual
sound.

Detection and classification in real-world
settings is much harder than clean-lab
conditions, such as in cough [2] and laughter
[3] detections 

Introduction
We collected and annotated a real-world infant
crying dataset

https://homebank.talkbank.org/access/Passwor
d/deBarbaroCry.html 

We developed a robust crying detection model in
real-world

F1 score: 0.613 (Precision: 0.672, Recall: 0.552)
https://github.com/AgnesMayYao/Infant-
Crying-Detection

We concluded that In-lab crying dataset does not
generalize to real-world situations

Trained on in-lab, tested on In-lab F1 score:
0.656 
Trained on in-lab, tested on real-world F1
score: 0.236 

Annotation
At level of crying episodes according to the
best practice in behavioral science
Include both fussing and crying vocalizations
Inter-rater reliability kappa score: 0.85
(strong agreement) 

Preprocessing
Training

Windowing: 5 second windows (with 4-
second overlap)
Augmentation using time masking
deformation technique

Testing
Removed all audio segments silent above
a 350 Hz threshold
Windowing: 5 second windows (with 4-
second overlap)

 

DSF + AF is the best performing model for real-world datasets.
DSF + AF reaches F1 score 0.613 when trained and tested on real-world datasets.
End-to-end CNN training contributed most substantially to the DSF + AF model’s
performance. 
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