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Abstract - The analysis of newborns’ cry has been a subject of increasing interest in the last 20 years. Babies cry from 
various reasons, like hunger, sleepiness of babies, pain and discomfort. It is often difficult to understand why baby is crying 
since they cannot express their feelings in definite words.The aim of this system is to find the reason behind the neonatal cry 
with feature extraction technique and supervisory it with database using raspberry pi.The proposed application features 
automatic detection of the babies cry , classification of the cry in classes like ‘hunger’, ‘pain’, ‘wet paper’, and displaying the 
cause of each cry.  
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I. INTRODUCTION 
 
It is often difficult to understand why baby is crying 
since they cannot express their feelings in definite 
words. Thus, the emotions of babies are not easily 
understood. Parents and doctors have always been 
interested to know why the baby is crying or message 
that newborn or neonatal wants to communicate. 
Basically the crying waves are generated in the 
central nervous system. The acoustic signal of babies 
cry has great importance in order to their physical and 
psychological conditions like weight, identity, gender 
and emotions. Neonatal cry is primary 
communication function, governed directly by the 
brain, thus alternation in normal functioning of the 
human body can be reflected through cry. The baby 
has only cry to communicate in the first few months 
of life, before they use the signs and the words. As 
there is only way to communicate by neonatal is 
crying, it’s really important to understand the 
language or logic behind their cry. Through crying, 
baby shows her or his physical and psychological 
states. Decoding baby talk supports the mother’s 
built-in intuition about knowing and responding to 
their baby’s needs, andphysician to treat infant early. 

 

 
Figure 1: Signal Waveform of Baby Cry 

 
Infant crying of neonatal is characterized by periodic 
in nature. The signal waveforms for babies’ infant cry 

are shown in the above figure 1. At the start, the topic 
was studied by doctors and the medical people, but 
now-a-days it became an interdisciplinary topic for 
both medical and engineering fields. With the help of 
digital signal processing of sound (the cry) signal, it 
is possible to get more information by analyzing it 
with the help of feedback collected by doctors or 
parents for each cry. Further the cry can be classified 
into different kinds depending upon their analysis 
collected at various physical and mental stages.  

 
II. METHODOLOGY 
 
The proposed system is about a study sound and its 
wave to analyzing and classification of signal based 
on analyzed features. The data is amplified and then it 
is interfacing with raspberry pi with the help of the 
sound Card. Digital filter will be used for noise 
reduction. Further, based on the cry status of the 
babies, corresponding result shall be displayed. 

 

 
Figure 2: Block diagram of proposed system 

Figure 2 shows required model for analysis and 
classification of the babies’ cry signal. For that 
purpose Raspberry pi platform is used. The proposed 
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system block Diagram shows the mic is used to take 
the raw cry signals then it is fed to signal 
conditioning circuit to amplify the signal. This 
amplified signal is feed to the computer with sound 
card; in this stage an analog signal is digitized. For 
signal processing raspberry is used. A data of subject 
is recorded, the change in wave is observed. 
 
The first important stage is of detection of cry signal 
is done using the voice activity detection method 
(VAD algorithm). Once the cry is detected there is a 
noise reduction stage in which other unwanted signals 
are reduced using filters. The algorithm will be 
developed using python. Then collected database of 
cry signal are analyzed using different feature 
extraction stages and comparing collected database of 
feedback taken at each cry from doctors and parents. 
After analyzing cry waveform, a signal is classified to 
its definite type. A GUI will be developed and the 
result will be displayed on a display unit. 
 
III. HARDWARE AND SOFTWARE 
IMPLEMENTATION 
 
The module consist the raspberry pi module, mic 
amplifier (LM 358) and software programming in 
python. 
 
1) LM358: 
The amplitude of the cry signal is very low (in few 
millivolts), this makes it difficult to acquire and 
measure. To solve this problem an amplifier is 
required to strengthen the signals to recognizable 
level. LM 358 consists of two independent, high gain, 
internally frequency compensated operational 
amplifier which were designed specially to operate 
from single power supply over a wide range of 
voltages (±1.5 to ±32 V). Here LM358 is used for 
signal conditioning and amplification of cry signal. 
2) Sound Card: 
Sound card is a low-cost portable data acquisition 
device, allowing measuring and analyzing real-world 
signals. We are interested only in acquisition of 
signal from signal conditioning circuit. A sound card 
(also known as an audio card) is an internal 
expansion card that provides input and output of 
audio signals to and from a computer under control of 
computer programs. 
3) Software Implementation: 
The programming for the system is done in python. 
Python is widely used high-level, general-purpose, 
dynamic programming language. Its syntax allows 
programmers to express concepts in fewer lines of 
code than possible in languages such as C++ or Java. 
It is developed under open source license, making it 
freely usable and distributable. The graphical user 
interface (GUI) and all the controlling and processing 
part of signal is programmed through the python. 
After the mic amplification the cry signal is processed 
on raspberry for analysis (plotting graphs) using 

python 2 .as soon as the cry is detected the signal is 
get recorded and the signal graph is generated in 5 
seconds. Next section is describing details of testing 
mic interfacing results. 
 
III. RESULT AND CONCLUSION 
 
The output of signal conditioning circuit is shown 
below(figure 4, figure 5 and figure 6) respectively; 
whenever output pulse is generated for each raw data.  
 

 
Figure 4: Raw cry obtained from signal conditioning 

 

 
Figure 5: Raw cry obtained from signal conditioning 

 
This report presents the method of processing and 
observation of cry signals. Analyzing the cry, we 
recorded that the cry signal and proceed on it. The 
experimental results show that the each sound feature 
changes as per babies and also in the different case of 
same baby. 
The signal analysis has always been an efficient way 
for observing various spectrums. During this research 
few samples of each baby recorded during cry in 
different cases of reasons as we define in problem 
statement. After that each sample was compared, 
analyzed and then classify. 
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