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Thyroid diseases. particularly hyperthyroidism and hypothyroidism, are increasingly
prevalent and pose significant health risks if not diagnosed early. This study shows the
use of different ML algorithms for identification of thyroid gland issues. The research
employs five classifiers—LR, DT, RF, SVC and KNN lo analyse a dataset of 3772
patients. The data preparalion process includes removing unwanted dala, unclear data,
irrelevant data, selection of features, splitting the data to optimize the performance of
these models, focusing on the secretion of hormones like Thyroid slimulating Hormone
(TSH), Triiodothyronine (T3), and Thyroxine (T4). When the thyroid gland malfunctions, it
can lead lo either hyperthyroidism, characlerized by excessive hormone production, or it
causes overproduction or insufficient hormone production can result in serious health
problems. The DT and RF algorithm show better results ...
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ABSTRACT

Text data preprocessing plays a crucial role in machine learning, as it transforms unstructured content into a structured

| format suitable for model training. This research enhances the effectiveness of several well-known machine learning
algorithms, including Gaussian Naive Bayes (GNB), Multi-Layer Perceptron (MLP), Decision Tree (DTC), Random Forest (RFC),
Support Vector Machine (SVM), Logistic Regression (LRC), and K-Nearest Neighbors (KNN).We demonstrate the use of these
models on four diverse datasets, focusing on improving key performance indicators such as Correctness (accuracy),
ExSCtness (precision), Sénsnivit& (recall), and Harmonic Score (F1-score). The preprocessing involves heavy cleaning and
transformation, whigh is sald to be quite crucial in order to change model effectiveness and efficiency. The experimental
results have demofistrated massive improvements within classifier performance and thus proved that thorough model
tuning and prebrocesslng may lead to scalable and efficient text classification systems. This proves to be effective and

| adaptab_’e_ip_gﬁlguunnﬁmmmains. suitable for a wide variety of text classification tasks.
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ABSTRACT

i strokeisa leading cause of disability and mortality worldwide, underscoring the need for effective early detection methaods.
This study introduces a web-based predictive system leveraging machine learning to assess individual stroke risk. Employing
models such as XGBoost, Random Forest, and k-Nearest Neighbors (KNN), we trained on a balanced dataset incorporating
crucial health features, including age, hypertension, and glucose levels. Hyperparameter tuning was implemented to
optimize model pﬁ%e, leading to the selection of an XGBoost model that achieved an accuracy of 93.2%, surpassing
other testeq’zﬁigdﬂt_ .."To enhance model interpretability, we applied SHAP (Shapley Additive Explanations) and LIME
(Local Inte’rpretibig.ﬁj]dgbagﬂesﬁc'&pianat(ons}. which provide valuable insights into feature importance and

transpa‘r‘!hf\}"i‘ﬁ'ﬁl’é'ﬂrctions. This enables healthcare providers to identify key factors in stroke risk assessment,

l and blo e withhgre dence and clarity. Data imbalance, a common issue in stroke prediction heipal
addres :@;Qh rity Qver-Sampling Technique (SMOTE) to ensure that the mwehﬁ#&ij&ﬁﬁ?ﬂ |
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ABSTRACT

“The Next-Gen Attendance System is an automated advanced solution in the real-time tracking of attendance using deep

learning models to streamline and enhance the process. With a wide capability of using YOLOv8 for very accurate face
detection, this system offers three flexible modes for attendance capture: webcam live feeds, pre-recorded videos, or static
images. These individual detected faces are uniquely labeled, and no same face gets recorded more than once in multiple
sections. The system also makes use of CNN models to optimize facial feature and eye identification, even under dynamic
environments. It significantly reduces the amount of manual effort and human error that is possible in attendance
monitoring. The records are kept in secure easy to access excel sheets that uniquely identify each user, This solution has
been designed for modern classrooms and pave the way for seamless integration of Al in attendance management systems

within educational institutions.
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Chapter 16 .

Evaluating Economic Benefits
of Al-Powered Crash
Prevention Technologies
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ABSTRACT

Economic impact of Al intervention in crash prevention systems through the nse of computer simulations
using digital twins done with Siemens NX and Simeenter. The research shows how the technology can
virtitally explore several angles of the crash and fine-tune its Al algorithng, as well as estimare practical
risks and cost factors Trial outcomey indicate an overall collision rate reduction by 40%. 30% lower
medical expense, and 23% lower cost of vehicle repairin comparison to conventional ay well as Al-based
approaches separately. Further, this approach retained 85% of crash prediction accuracy besides cui-
ting down false positive by 15% hence, increasing system credibility. The effectiveness of Digital Twins
for sceaario testing and cost calculation is underlined, thus the potential of the proposed approach for 4
the finure development of crash prevention systems is scalable. It is ascertained in the research that
simulution-based assessments offer a stable paradigm for comparing Al-driven safety features in auto-
muobnles hence earning better road safety and economic impacts.
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