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Annotation. After studying the air flow in the ventilation channel of the 
ventilator (artificial lung ventilation) using the Matlab system, files with the 
extension.mat were created with the results of measuring the air flow according to 
various indicators, such as the deviation of the indicators from the set values, the 
integral of the air flow, acoustic noise, and so on further. Also, .m files were created, 
which build graphs based on these data for further analysis. 

Introdution 

Air flow control in ventilators is a very important stage in their design, since 
these devices belong to the field of critical medicine and their breakdown or errors 
during operation are unacceptable [1]. That is why a detailed study of the accuracy of 
the manufactured devices is carried out at the stages of equipment design and testing 
[2]. After studying the flow of air in ventilator units using the Matlab numerical 
analysis application program package and saving large data sets with the results of 
the flow study, there is a need for visualization processing of these data. During the 
study, the air flow was gradually increased from 0 l/min to 100 l/min, and the 
readings of ventilator air sensors were also recorded. The flow was supplied at a 
known interval with a step of 2 l/min per second. Also, when the air flow increased, 
the amount of the flow itself and the acoustic noise were measured. Also, the Matlab 
system was used to calculate the integral of the absolute error of the flow 
measurement, the integral of the power of the flow noise, the maximum absolute 
error (in total 44 .mat files with data). 

The Matlab numerical analysis software package is a convenient tool and has 
many instruments for data analysis, which is why it is usually used to calculate 
intermediate or final results of scientific research. But its huge disadvantage was and 
remains the fact that the programs developed on it are not standalone. This means that 
in order to open the developed .m file and plot graphs based on already measured 
values, you need to have Matlab installed in the system. This in turn can be 
problematic, since Matlab has relatively high system requirements (minimum 4 
gigabytes of RAM, as well as about 30-50 gigabytes of free memory space, 
depending on the required additional modules, which makes these programs simply 
not suitable for use in weak systems). In addition, the Matlab system is paid, which 
also limits the possibilities of its application. Therefore, the search and application of 
other software tools and tools for solving the tasks of processing large arrays of 
information is relevant. 
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Materials and methods 

The closest alternative to Matlab in the field of data processing is the Python 
programming language. It is free, compatible with the most popular systems 
(Windows 7, 10 and 11, Mac OS, Linux). Also, there are many libraries (or modules) 
for data processing in Python. The Pandas module is used for forming matrices and 
convenient work with them, the NumPy module has convenient methods for working 
with numerical arrays, the Keras module is used for training artificial intelligence 
from the received data, and so on. All Python modules are open-source, meaning they 
are free and open to modification and distribution.  

The Python language itself can be installed on any system easily and quickly, and 
does not take up much disk space. Modules are installed by Python's built-in pip 
package manager. The scipy module, which was experimentally used for reading .mat 
files, is installed by a simple command "pip install scipy" [3]. 

Also, programs (or scripts) written in Python can be run anywhere by Python 
itself (if it is installed), or can be compiled for any system to run independently. 
Along with open-source, this removes any restrictions that were present when using 
Matlab [4]. 

As described above, the scipy library and its loadmat method, was used to 
experimentally open .mat files with air flow calculations. This method accepts a path 
to a .mat file, reads it, and returns its contents. For example, to read the measurement 
results of the first experiment of the first muffler model, we will use the commands: 

 
mat = scipy.io.loadmat('FlowSensor_data/FlowSensor_002_00_M_1.mat') 
print(mat) 

 
print will display the contents of the file FlowSensor_002_00_M_1.mat on the 

screen. In the terminal of the Visual Studio Code editor, which was used for writing 
the code, the contents of the file will be received, which is presented in Fig. 1. 

 
Fig.1 Read array of data from .mat file 

 
As can be seen in fig. 1 - the data is presented in a "raw" format, therefore it is 

necessary to process it. But also analyzing the result shows that the data in the .mat 
file is stored in the "key-value" format. And Python read them as a dictionary data 
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type, that is, a dictionary [5]. It has the same key-value format. To check this, the data 
value by key can be received. As can be seen in fig. 1 there is one of the keys 
'Flow_control', i.e. control values of air flow. By using the key as follows: 

 
mat = scipy.io.loadmat('FlowSensor_data/FlowSensor_002_00_M_1.mat') 
print(mat['Flow_control']) 
 

An array of values specifically for 'Flow_control' will be acquired. The result 
from the Visual Studio Code terminal is presented in Fig. 2. 

 
Fig. 2 Data array obtained by key 'Flow_control' 

 
That is, it is clear that data can be obtained by key for any parameter that is 

necessary [6].  

Conclusions 

As a result of the material proposed and considered in the work, it can be 
concluded that replacing the Matlab application program package for numerical 
analysis with the high-level Python programming language and its additional libraries 
as a tool for processing the results of air flow research in ventilators is possible 
without conducting new measurements, but using the results from .mat files. This 
gives a more flexible to use tool for processing and visualizing data, but at the same 
time it is just as functional. In the future, it is possible to use artificial intelligence via 
Keras module to process the measured data, since the volumes of data arrays and the 
number of experiments are very large (in total 44 .mat files with data). 
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Структуризація баз даних у роботі розглядається як один із перших кроків 
на шляху здійснення глибинного системного аналізу інформації, накопиченої у 
них, яка є узагальненням практичного досвіду роботи з пацієнтами з тієї чи 
іншої конкретної проблематики з їх станом здоров'я. 

Перехід до структурованих баз даних пов'язаний з бажанням і зрозумілою 
потребою зберігати у аналізі даних пацієнтів у нерозривниму вигляді ті 
конкретні реальні сполучення значень параметрів і показників, які мали місце у 
практиці роботи з пацієнтами, і разом розкривають зміст кожного їх клінічного 
випадку. Структурування баз даних здійснюється без втрати співвідношень та 
зв'язків у значеннях показників у складі симптомокомплексів пацієнтів. 

Для уточнення умов вирішення такого питання визначено структурні 
особливості записів дев'яти баз даних, що відрізняються різною спеціалізацією 
щодо захворювань пацієнтів, різним цільовим призначенням таких баз даних, 
різним набором типів клінічних випадків, кількістю та конкретним змістом 
параметрів та характеристик здоров'я організму людини. 

Характерні особливості восьми з них наведені у таблиці 1. 
У процесі структурування всі записи бази даних, обраної для аналізу, 

розподіляються по категоріальним групам. Критерієм відбору записів у кожну 
таку групу є обраний дослідником конкретний набір значень параметрів, які 


