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FAGRINEDEF
Fifth Generation (5G) technology able to support more terminals (device density up to
one million per square kilometer) with much higher data rates (peak rate up to 20 Gbps),
extremely low latency (not more than 1 millisecond) and very high reliability (99.999%).
However, in Malaysia, the accelerating of the telecommunication towers buildings
raises concern among residents about possible health effects of the radiation coming
from those structures in the past few years including the 5G base station exposure. The
first main problem of this research work is all studies on the effect of Radio Frequency
Electromagnetic Field (RF-EMF) are related to experiments that are either studies on
animals or short-term studies in human subjects limited to the effects of
GSM900/GSM1800/UMTS/4G Mobile Phones (MP), GSM900/GSM1800/UMTS BS,
Digital European Cordless Telecommunications (DECT) and Wireless Fidelity (Wi-Fi)
exposures, without considering the effects of 5G 700 MHz, 5G 3.5 GHz or 5G 28 GHz BS

signal. The second main problem is limited integration hybrid feature selection method



design for physiological parameters and cognitive performance studies on 5G base
station antenna health effects. The objective of this research is to investigate the effects
of 5G 700MHz, 3.5 GHz and 28 GHz BS antenna fields exposures and Sham on
physiological parameters and cognitive performance of adults in the double blinded
condition on Electromagnetic Hypersensitivity (EHS) subject and non-EHS subject, to
design the hybridized Multi-Stage Feature Selection (MSFS) and hybrid feature for 5G
BS antenna health effect detection based on the physiological parameters and cognitive
performance of adults dataset and lastly to validate the performance of the proposed
MSFS hybrid feature dataset using supervised machine learning in terms of machine
learning classification accuracy, precision, fl-score, sensitivity, and specificity. The
outcomes from this research are verification of the hypotheses that the effects of 5G
700MHz, 3.5 GHz and 28 GHz BS antenna fields exposures and Sham on the
physiological and cognitive parameters of the subjects are statistically significant or not
and also evaluation of the hybridized MSFS and supervised ML for 5G BS antenna
health effect detection classification based on the assessed parameters in order to
reduce misclassification in the classification. Based on the p-value (p>0.05) result
analysis, the findings from the assessment indicated that there are no statistically
significant effects from short-term 5G radiation exposure from adults in terms of
cognitive function and physiological parameters. The initial application of the prepared
dataset involves utilizing classification algorithms such as K-nearest neighbours (KNN),
Support Vector Machine (SVM), Ensemble Method, Naive Bayes, and Probabilistic
Neural Network (PNN) without implementing any feature selection approach. However,
the outcomes of this approach indicate suboptimal results, with accuracy levels falling
below 50% for both the classification of subjects and exposure classification. This
suggests that the models, when applied to the dataset in its entirety without feature
selection, do not perform satisfactorily in accurately classifying subjects and exposure
scenarios. Following the initial suboptimal results, the dataset undergoes normalization
using 20 different normalization methods. A thorough statistical examination is
conducted on the newly normalized datasets to identify the top three normalization
techniques. Subsequently, an in-depth analysis of the data properties is undertaken to
extract features that are most conducive to accurately classifying subjects and exposure

scenarios. Machine learning algorithms are then applied to these datasets, and the



algorithm that demonstrates the highest accuracy is selected for further consideration.
This methodological sequence aims to improve classification outcomes by strategically
normalizing the data and selecting features that enhance the effectiveness of the
machine learning algorithm. The proposed technique obtained a high average

accuracy of 99.5% good performance of the SVM machine learning algorithm.
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