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Newborn cries have been widely studied in the literature and have been 
proven to be relevant for the detection of pathologies and for the assessment 
of the neurobehavioral development [1]. However, to date, solutions to 
automatize this analysis in care routine remain to be proposed.

Perform long recordings in a noisy 
acoustic environment (e.g., adult 
voices, alarms).

1

Extraction of all sound events from the 
recordings by a short-term energy 
thresholding described by [2].

2

Separation of cry segments and noisy 
ones using a classification model 
(KNN) [3].

3

Detection and tracking of the 
fundamental frequency using an 
image processing method applied to 
the spectrogram.

4

The estimation of the fundamental frequency of the audio segments 
considered as crying at the classification stage is based on 4 steps and uses 
a method based on spectrogram computation.
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Kaiser Window Filter : 250-1500Hz (considered as the wide 
variability range of the expected cry fundamental frequency)

Contour  detection  with  duration  greater  than ∆dur=0.05s

SPECTROGRAM COMPUTATION1

AUTOMATIC FREQUENCY BAND SELECTION2

CONTOUR DETECTION3

FUNDAMENTAL FREQUENCY TRACKING4

• Average of the contour points (∆step=0.005s).
• When contours temporally overlap, only the wider one is kept.

Narrowing the image to  be  analysed  around  the  frequencies  
of  interest.  This step  is  based  on  the  detection  of  local  
maxima     and the selection of local minima     in the curve of 
maximums. This curve                is  built  from  the  maximum  
values  of  each  line  of the spectrogram.

LOCAL MINIMA

• Selection : lowest frequency peak

• Selection : minima surrounding the selected peak or initial 
bound (ie. 250 - 1500Hz)

• Detection parameters : amplitude lower than 20% of the one of 
the selected peak

• Detection parameters : amplitude greater than 5% of the max 
of the curve of maximums and more than 300 Hz apart

LOCAL MAXIMA

To automatically estimate newborn cries fundamental frequency and its 
evolution along a cry (also called melody), using an image processing method 
applied to the spectrogram. 

OBJECTIVE

Fundamental frequency tracking              for five different melody shapes and for a 
hyperphonation cry. Horizontal lines          shows the frequency bands automatically 
detected, delimiting the area of research for the contour detection. The band is 
correctly located over the interesting area, not only for each type of cry but also for 
the hyperphonation cry, allowing a good tracking of the fundamental frequency

CONCLUSION
Such a strategy has never been encountered in the processing of newborn cries. 
Nevertheless, the results showed that it can process all types of cries. Clinical 
study over a dataset of 20 hours with 14 babies allowed to automatically extract 
and estimate the fundamental frequency of almost 1890 cries [4]. However, a check 
with synthetic cries remains to be done to validate the method. 
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