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The occurrence and development of damage to engineering structures is still not 
fully understood and is very difficult to be detected, located and quantified. 
Structural health monitoring (SHM) techniques using vibration-based damage 
detection (VBDD) are defined as a process to detect, locate and quantify structural 
damage. However, for a large, complex structure with joints, the VBDD method 
requires some knowledge of the damage location, which is itself a costly and 
time-consuming procedure due to the complex behaviour of the structural joints. 
This research aims to propose an advanced AI-based solution by using Machine 
Learning techniques to detect the presence of damage in the jointed structure. The 
newly developed algorithm of Machine Learning, which uses Artificial Neural 
Networks (ANNs) and modal testing techniques, is used to effectively and accurately 
predict the presence of damage in the structure. The Machine Learning algorithm is 
used to build the new prediction model and establish maximum correlation with 
the target response of the frequency response function (FRF) associated with the 
ensemble parameters. algorithm can learn from the data itself and find the optimal 
set for the given target. This leads to significant savings in terms of experimental 
effort, computational efficiency and faster decision making in detecting damage in 
the jointed structure. The result of the research, the development of the algorithm 
algorithms, will be able to learn from the data of the damaged structure itself and 
make predictions based on the learned data of the generated model.
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ABSTRACT

THE APPLICATION OF MACHINE LEARNING IN DETECTING DAMAGE 
STRUCTURES



 
This study investigates the role of teaching entrepreneurship in English and the 
inclusivity of English as an oral communication in shaping students' entrepreneurial 
self-confidence is analysed. Recent higher learning institutions have implemented 
entrepreneurship courses that are conducted in English due to its importance as a 
language of global communication and commerce. Therefore, this study seeks to fill 
the gap in previous research about the effect of language on students' 
self-confidence. To achieve the objective, a survey was conducted among the 
students of an entrepreneurship course taught in English. A total of 133 usable 
responses were obtained and used to analyse the data. Data were analysed using 
SmartPLS 4 of Structural Equation Modelling to perform multivariate analysis. The 
results revealed that independent and mediating variables have a strong effect on 
students' entrepreneurial self-confidence. Moreover, it was established that 
including English oral communication further enhances the relationship between 
entrepreneurship courses in English and self-confidence. This research contributes 
to the existing literature by highlighting the importance of language in 
entrepreneurship education, particularly the use of English for strengthening social 
capital and networking. Thus, it is essential for entrepreneurship education courses 
to be designed reflectively in regard to several other factors which will pave the way 
for students to become successful entrepreneurs. 
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