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After collecting the data, we proceeded with the analysis and processing of the information. We employed 
preliminary machine learning algorithms, such as classification methods, to train the system to 
differentiate between patterns specific to falls and other physical activities. We conducted a series of 
experiments, refining and adjusting the algorithms to achieve the highest effectiveness and accuracy in 
fall detection. 

 
Fig. 4. Heatmap of the correlation matrix of the obtained values from the conducted tests 

 
Our preliminary analysis and results are promising. Data analysis allowed us to develop basic classification 
models based on decision trees that can recognize falls with a high level of certainty. We present signal 
analysis that can be utilized for fall identification, focusing on various data analysis techniques, including 
the use of classification algorithms to distinguish falls from other movements or activities. By monitoring 
parameters such as acceleration, body angles, and posture changes, we can identify potentially dangerous 
situations. 
 
We also discuss the use of wearable technologies, such as smartwatches and sensors embedded in 
clothing, enabling continuous analysis of movement and body posture data. This enables the system to 
operate in real-time and respond to abnormal patterns or emergency situations. Additionally, we address 
aspects related to alarm signalling and medical intervention. Once a fall is detected, the system can 
automatically send notifications to relevant individuals, such as caregivers or medical services, to provide 
prompt assistance. 
 
The conclusions from our analysis indicate a significant potential for intelligent ICs in detecting falls among 
the elderly. The utilization of machine learning and wearable technologies allows for effective 
enhancement of safety and care for this vulnerable social group, based not only on the decision tree, but 
also on the classification models like SVM (Support Vector Machines) algorithms, neural networks, k-
nearest neighbor algorithms and many others. The implementation of autonomous care systems can 
contribute to improving the quality of life for elderly individuals and reducing the risk of serious fall-related 
injuries. 
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1. Introduction 
Oesophageal atresia in neonates is one of the congenital defects which consists in undevelopment 
of a fragment of an oesophagus. This condition causes a problem with proper swallowing, which results 
in additional symptoms. The treatment of atresia consists in surgical reconstruction of the continuity of 
the oesophagus by stretching the undeveloped tissue [1,2].  
 
Current methods of surgical treatment have many advantages, but they also have disadvantages. 
Uncontrolled elongation of the tissue may cause microdamages in the structure, which may result in 
the forms of fibrosis and scars, which may negatively affect the biomechanics of the oesophageal wall 
in the further development of the child. The search for new methods of treatment is not possible 
without characterizing the mechanical properties of the oesophageal tissue, which was the aim of this 
study. In addition, the mechanical properties of the elastomer were also characterized, which could be 
used in the future in alternative methods of surgical treatment. 
 
2. Mechanical properties of white Pekin Duck oesophagus 
Fragments of the oesophagus of white Pekin ducks were examined. An uniaxial tensile test was 
performed at a rate of 10 mm/min until a tissue rupture. On the basis of the test, the force-
displacement characteristics for the stretched samples were determined and the tissue stiffness was 
set. The tests were carried out on the MTS Tytron 250 testing machine. The research group consisted of 
15 fragments of the 50 mm long oesophagus. Fig. 1 and 2 show exemplary tests results. 
 
 

 
Fig. 1. Average force-elongation 

characteristics for the analyzed research 
group (with standard deviation) 

Fig. 2. Low deformation area for averaged  
force-elongation characteristics 

 
3. Force-elongation characteristics of elastomers 
The elastomers were subjected to a tensile test of successively: 20, 30 and 40 mm. After reaching the 
set elongation, the return to the initial position took place. The measurement started after reaching the 
preload with a force of 100 mN, the loading speed was 10 mm/min. 10 samples from each type of 
elastomers analysed were tested. Based on measurements, the force-elongation characteristics for 
individual samples were determined (Fig. 4, Fig. 5). The tests were carried out on the MTS Tytron 250 
testing machine, the diagram of the measurement stand is shown in Fig. 3. 
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Fig. 3. Scheme of measurement stand for elastomers testing 

 
Fig 4. Averaged force-elongation characteristic 

for the elastomer with standard deviation 
Fig. 5. Linear force-elongation characteristic 
fragment (with standard deviation) for the 

elastomer during stretching 
 
4. Results 
On the basis of the obtained measurements concerning the stretching test of fragments of the 
oesophagus, the stiffness of the tissue in the area of low and high deformations was determined. In the 
case of the low deformation area, the average stiffness was CN = 0.91 N/mm ± 0.029 N/mm, while in 
the high deformation area it was CW = 4.21 N/mm ± 0.22 N/mm. 
 
In the case of the analysis of elastomers tests, the stiffness of the material in the linear stretching area 
was determined (Fig. 5). It was C = 0.14 N/mm ± 0.015 N/mm. It was also observed that the tested 
elastomer tends to generate a force of similar value in the area of 15 to 25 mm elongation. 
 
5. Conclusion 
Based on the results of stiffness and the ability of the elastomer to generate a force of similar value 
over a certain area, it was found that elastomers can be used in alternative methods of surgical 
treatment of oesophageal atresia in neonates. At a later stage of the research, an attempt to determine 
the method of treatment based on susceptible materials will be made. 
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