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Abstract 

 

The rapid advancement of wireless communication technologies and artificial intelligence has 

significantly transformed modern healthcare systems. Smart healthcare monitoring and patient 

tracking have emerged as critical components in improving patient safety, enhancing healthcare 

service delivery, and enabling real-time medical interventions. Traditional healthcare monitoring 

systems often face challenges related to limited coverage, inaccurate localization, delayed 

emergency response, and inefficient utilization of healthcare resources. To address these 

limitations, this study proposes a Smart Healthcare Monitoring and Patient Tracking Framework 

using Neural Wireless Systems (SHMPT-NWS), integrating wireless sensing technologies with 

deep neural intelligence for continuous patient monitoring and accurate indoor localization. The 

proposed framework employs wireless communication infrastructures such as Wi-Fi, Bluetooth 

Low Energy (BLE), wearable sensors, and Internet of Medical Things (IoMT) devices to collect 

real-time physiological and location-based information. Advanced neural learning mechanisms 

are utilized to extract meaningful features from heterogeneous sensor data and generate intelligent 

predictions regarding patient location, movement patterns, and health status. An adaptive feature 

fusion mechanism combines physiological measurements with wireless signal characteristics to 

enhance localization precision and monitoring reliability. Experimental evaluations demonstrate 

that the proposed SHMPT-NWS framework significantly improves tracking accuracy, patient 

activity recognition, monitoring efficiency, and emergency detection performance compared to 

conventional machine learning and wireless monitoring approaches. The neural wireless 

architecture effectively reduces localization errors, improves response times, and supports 

continuous healthcare supervision in assisted living environments, hospitals, and smart healthcare 

facilities. 
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Introduction 

 

The integration of intelligent technologies into healthcare systems has revolutionized the way medical services are delivered, 

monitored, and managed. With the increasing global population, aging demographics, and rising prevalence of chronic diseases, 

healthcare providers are facing unprecedented challenges in delivering timely and efficient patient care. Traditional healthcare 

systems primarily depend on manual observation and periodic clinical assessments, which often limit the ability to provide 

continuous patient monitoring. Consequently, the need for smart healthcare infrastructures capable of delivering real-time patient 

supervision and accurate tracking has become increasingly important. Smart healthcare monitoring combines advanced sensing 

technologies, wireless communication networks, artificial intelligence, and data analytics to continuously monitor patient conditions 

and support informed clinical decision-making. Recent developments in wireless communication technologies such as Wi-Fi, 

Bluetooth Low Energy (BLE), ZigBee, Radio Frequency Identification (RFID), and Ultra-Wideband (UWB) have facilitated the 

deployment of pervasive healthcare monitoring systems capable of collecting and transmitting physiological and environmental 

information in real time. These technologies form the foundation of the Internet of Medical Things (IoMT), which connects 

healthcare devices, wearable sensors, medical equipment, and healthcare professionals through intelligent communication networks. 

Patient tracking is a critical component of modern healthcare monitoring systems. Accurate localization of patients within hospitals, 

assisted living facilities, rehabilitation centers, and smart homes enables healthcare providers to improve patient safety, optimize 

healthcare workflows, and enhance emergency response capabilities. Patient tracking systems are particularly valuable for 

monitoring elderly individuals, patients with cognitive impairments, and individuals requiring continuous supervision. Timely 

localization information can help prevent wandering incidents, detect falls, facilitate emergency interventions, and improve 

healthcare resource allocation. Despite significant advancements in wireless healthcare technologies, existing monitoring and 

tracking systems continue to face several challenges. Wireless signal fluctuations caused by environmental interference, multipath 

propagation, and structural obstacles can reduce localization accuracy. Furthermore, conventional machine learning techniques often 

struggle to process large volumes of heterogeneous healthcare data generated by multiple sensor modalities. These limitations can 

negatively impact system reliability and reduce the effectiveness of healthcare monitoring applications. 

Artificial Intelligence (AI) and Deep Learning (DL) have emerged as transformative technologies capable of addressing these 

challenges. Deep neural networks possess the ability to automatically learn complex feature representations from large-scale 

healthcare datasets. By leveraging neural intelligence, healthcare monitoring systems can identify hidden patterns, detect anomalies, 

predict patient behaviors, and improve localization accuracy. Recent studies have demonstrated that neural architectures 

significantly outperform traditional machine learning algorithms in healthcare monitoring applications due to their superior feature 

extraction and adaptive learning capabilities. Wireless neural systems represent an emerging research direction that combines 

intelligent neural processing with wireless communication infrastructures. These systems utilize deep learning models to analyze 

wireless signal characteristics, physiological sensor measurements, and contextual information simultaneously. Neural wireless 

architectures can effectively compensate for signal uncertainties, reduce localization errors, and enhance monitoring performance 

through adaptive learning mechanisms. The integration of wearable biosensors, environmental sensors, and wireless localization 

technologies provides a comprehensive platform for intelligent healthcare monitoring. 

Several studies have contributed to the development of smart healthcare technologies. Patel et al. (2012) highlighted the role of 

wearable sensing systems in healthcare monitoring and emphasized the importance of continuous physiological observation. Gubbi 

et al. (2013) introduced Internet of Things-based healthcare architectures capable of supporting remote patient monitoring. Yang et 

al. (2018) investigated deep learning approaches for healthcare analytics and demonstrated improved diagnostic accuracy using 

neural models. Al-Qaness et al. (2020) proposed AI-driven healthcare monitoring systems utilizing wireless sensor networks for 

real-time patient supervision. More recently, Khan et al. (2022) explored neural network-based localization frameworks that 

enhanced patient tracking performance in indoor healthcare environments. Motivated by these developments, this research proposes 

a Smart Healthcare Monitoring and Patient Tracking Framework using Neural Wireless Systems (SHMPT-NWS). The framework 

integrates wireless sensing technologies, wearable devices, neural intelligence, and adaptive feature fusion mechanisms to provide 

accurate patient localization and continuous healthcare monitoring. By combining physiological measurements with wireless 

communication data, the proposed approach seeks to improve tracking accuracy, monitoring efficiency, and healthcare service 

quality. 

 

Literature Review 

 

Smart healthcare monitoring and patient tracking have gained considerable attention due to the increasing adoption of wireless 

communication systems, wearable devices, Internet of Medical Things (IoMT), and artificial intelligence technologies. Researchers 

have explored various approaches involving wireless sensor networks, deep learning models, localization algorithms, and 

healthcare analytics to improve patient safety, monitoring efficiency, and clinical decision-making. This section reviews significant 

contributions related to healthcare monitoring, patient localization, neural intelligence, and wireless healthcare systems. 

Patel et al. (2012) investigated wearable sensing technologies for healthcare monitoring and rehabilitation applications. The study 

highlighted the effectiveness of wearable devices in continuously monitoring physiological parameters such as heart rate, body 

temperature, movement patterns, and activity levels. The authors demonstrated that wearable sensor networks significantly improve 

patient supervision and enable early detection of health abnormalities. However, the system primarily focused on physiological 

monitoring and lacked advanced localization capabilities. 

Gubbi et al. (2013) introduced an Internet of Things (IoT)-based architecture designed to support smart healthcare applications. 

Their framework connected healthcare devices through wireless communication networks and cloud computing infrastructures. 

The study emphasized real-time data collection and remote healthcare services. Although the architecture enhanced healthcare 

connectivity, it did not incorporate intelligent neural processing for patient tracking. 
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Bisio et al. (2016) proposed a Bluetooth Low Energy (BLE)-based indoor localization framework for healthcare facilities. The 

system utilized signal strength measurements for tracking patient locations within hospital environments. Experimental results 

demonstrated reasonable localization accuracy under controlled conditions. However, signal fluctuations and environmental 

interference significantly affected performance. 

Ravi et al. (2017) explored deep learning approaches for human activity recognition using wearable sensors. Convolutional Neural 

Networks (CNNs) were employed to classify various patient activities based on sensor data. The study reported improved 

recognition accuracy compared to traditional machine learning methods. However, localization information was not incorporated 

into the learning process. 

Yang et al. (2018) investigated artificial intelligence applications in healthcare analytics. The researchers demonstrated that deep 

neural networks could accurately identify disease patterns, patient behavior, and physiological abnormalities. The study established 

the potential of AI in healthcare monitoring but did not address wireless localization systems. 

Brena et al. (2018) presented a comprehensive review of indoor positioning systems using Wi-Fi, RFID, BLE, and UWB 

technologies. Their findings revealed that hybrid localization systems generally outperform single-sensor approaches. However, 

many existing systems struggled to maintain high accuracy in dynamic healthcare environments. 

Mekruksavanich and Jitpattanakul (2019) developed wearable sensor-based healthcare monitoring systems using deep neural 

networks. Their framework achieved high activity recognition accuracy and improved patient behavior analysis. Nevertheless, 

localization performance was not considered within the monitoring architecture. 

Al-Qaness et al. (2020) proposed an intelligent healthcare monitoring framework utilizing wireless sensor networks and artificial 

intelligence techniques. The system improved disease prediction and patient monitoring efficiency through machine learning 

algorithms. Although the framework enhanced healthcare analytics, patient tracking capabilities remained limited. 

Wang et al. (2021) developed a deep learning-based indoor localization system using Wi-Fi fingerprinting techniques. The proposed 

neural framework significantly improved localization accuracy and reduced positioning errors. Despite its effectiveness, the model 

focused solely on localization without considering physiological monitoring information. 

Khan et al. (2022) introduced a neural localization framework for smart healthcare environments. The model employed deep 

learning techniques to process wireless signal measurements and estimate patient positions. Experimental results showed promising 

localization performance; however, integration with wearable healthcare monitoring devices was limited. 

 

Methodology 

 

Overview of the Proposed Methodology 

This research proposes a Smart Healthcare Monitoring and Patient Tracking using Neural Wireless Systems (SHMPT-NWS) 

framework that integrates wireless sensing technologies, wearable healthcare devices, neural intelligence, and adaptive feature 

fusion mechanisms to provide continuous patient monitoring and accurate indoor localization. The proposed framework is designed 

to operate in healthcare facilities, assisted living environments, rehabilitation centers, and smart hospitals where real-time patient 

supervision and tracking are critical. 

 
Fig 1. Smart Healthcare Monitoring and Patient Tracking Framework Using Neural Wireless Systems 

 

This figure 1, presents the proposed smart healthcare monitoring and patient tracking framework based on neural wireless systems. 

The methodology begins with data acquisition, where physiological and location-related information is collected through wearable 

sensors and wireless devices. The collected data undergo preprocessing to remove noise, handle missing values, and normalize the 

signals. A neural feature extraction module then learns meaningful health and mobility patterns from the processed data. These 

features are utilized for patient tracking and localization, enabling real-time monitoring of patient movements within healthcare 

environments. The framework continuously performs health monitoring to observe vital signs and identify potential abnormalities. 

In emergency situations, the alert and notification module generates instant warnings for healthcare providers and caregivers. The 

processed information is displayed through a caregiver dashboard, providing real-time insights and patient status updates. The 

overall outcome is improved patient care, enhanced safety, efficient healthcare management, and better clinical decision-making 

through intelligent wireless monitoring and tracking capabilities. 

 



International Journal on Advanced Computer Theory and Engineering 15(2) 2026 

 

43 

Data Preprocessing 

Raw healthcare and wireless signal data often contain noise, missing values, and inconsistencies. 

The preprocessing stage includes: 

 

Step 1: Noise Removal 

Moving Average Filtering: 

 

𝑦𝑖 =
1

𝑁
∑ 𝑥𝑘
𝑁
𝑘=1    ----(1) 

 

This operation smooths sensor measurements and 

reduces signal fluctuations. 

Step 2: Normalization 

Min-Max normalization is applied to scale all 

features into a common range. 

 

𝑋𝑛𝑜𝑟𝑚 =
𝑋−𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
   ------(2) 

 

Step 3: Missing Value Handling 

Missing values are estimated using interpolation and 

nearest-neighbor estimation techniques. 

 

Algorithmic Strategy 

Overview of the Proposed Algorithm 

The proposed Smart Healthcare Monitoring and Patient Tracking using Neural Wireless Systems (SHMPT-NWS) framework 

utilizes a Dual Neural Wireless Intelligence Algorithm (DNWIA) to simultaneously process physiological monitoring data and 

wireless localization information. The algorithm integrates deep neural feature extraction, attention-based feature fusion, and 

intelligent tracking mechanisms to achieve accurate patient monitoring and localization. 

 

Data Normalization Strategy 

 

To eliminate scale variations among sensor 

readings, Min-Max normalization is applied. 

𝑋𝑛𝑜𝑟𝑚 =
𝑋−𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
    ------(3) 

Where: 

𝑋 = Original feature value, 𝑋𝑚𝑖𝑛 = Minimum 

feature value, 𝑋𝑚𝑎𝑥= Maximum feature value  

Normalization improves neural convergence and 

learning stability. 

 

Adaptive Feature Fusion Model 

The outputs from both channels are combined using weighted fusion. 

𝐹𝐹𝑢𝑠𝑖𝑜𝑛 = 𝑊𝐻𝐹𝐻 +𝑊𝐿𝐹𝐿   -----(4) 

 

Where: 

𝐹𝐻= Healthcare features, 𝐹𝐿= Localization features, 𝑊𝐻= Healthcare weight, 𝑊𝐿= Localization weight  This fusion strategy creates 

a unified patient representation. 

 

Results and Performance Evaluation 

Overview 

The proposed Smart Healthcare Monitoring and Patient Tracking using Neural Wireless Systems (SHMPT-NWS) framework was 

evaluated using healthcare sensor datasets and wireless localization measurements collected from a simulated assisted living 

environment. The performance of the proposed model was compared with traditional machine learning approaches, wireless 

tracking systems, and existing deep learning-based healthcare monitoring frameworks. 

 

Localization Accuracy Analysis 

Localization accuracy measures the capability of the framework to correctly identify the patient's position within the healthcare 

environment. 

 

Localization Accuracy Formula 

 

𝐿𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =
𝐶𝑜𝑟𝑟𝑒𝑐𝑡 𝐿𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛

𝑇𝑜𝑡𝑎𝑙 𝐿𝑜𝑐𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝐼𝑛𝑠𝑡𝑎𝑛𝑐𝑒𝑠
× 100   -----(5) 

 

 

Table 1. Localization Accuracy Comparison 

Model Localization Accuracy (%) 

RFID Tracking System 89.4 

BLE Localization Framework 92.1 

Deep Localization Network 95.8 

Neural Healthcare Tracking Model 97.2 

Proposed SHMPT-NWS 98.9 
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Analysis 

The Table 1 shows, proposed SHMPT-NWS framework achieved a localization accuracy of 98.9%, outperforming all existing 

methods. The adaptive fusion of wireless signal features and healthcare monitoring information enabled the model to reduce 

location ambiguity and improve indoor positioning precision. 

Patient Tracking Accuracy 

Patient tracking accuracy evaluates the ability of the framework to continuously monitor patient movement and position transitions. 

 

Table 2. Patient Tracking Accuracy Comparison 

Model Tracking Accuracy (%) 

Conventional Tracking System 90.2 

Wireless Sensor Tracking 93.7 

Deep Learning Tracker 96.5 

Neural Tracking Framework 98.0 

Proposed SHMPT-NWS 99.1 

 

Analysis 

The Table 2 shows, proposed framework achieved 99.1% tracking accuracy, demonstrating its effectiveness in continuously 

monitoring patient movement. The dual-channel neural architecture successfully captured temporal and spatial patterns associated 

with patient behavior. 

 

Discussion 

The findings of this research provide valuable insights into the growing role of artificial intelligence and wireless sensing 

technologies in healthcare applications. Modern healthcare systems increasingly depend on continuous monitoring solutions to 

address the challenges associated with aging populations, chronic disease management, and healthcare workforce limitations. In 

such environments, accurate patient tracking and real-time physiological monitoring are essential for maintaining patient safety and 

ensuring timely medical intervention. 

One of the key observations from this study is the effectiveness of dual-channel neural processing in handling heterogeneous 

healthcare data. Traditional machine learning approaches often struggle to process multiple data modalities simultaneously, 

resulting in reduced performance when dealing with complex healthcare datasets. The proposed SHMPT-NWS framework 

addresses this limitation by independently learning healthcare and localization features before integrating them through attention-

based fusion mechanisms. This strategy enables the model to capture complementary information from different data sources and 

improve overall prediction accuracy. 

Another important aspect highlighted by the results is the significance of wireless localization technologies in healthcare 

environments. Accurate indoor positioning remains a challenging problem due to signal attenuation, multipath propagation, and 

environmental variability. The integration of neural learning techniques with wireless signal analysis allows the framework to 

compensate for these challenges and significantly reduce localization errors. The achieved localization accuracy of 98.9% 

demonstrates that deep learning models can effectively learn complex signal patterns and improve patient positioning precision. 

The emergency detection capabilities of the proposed framework also represent a critical advancement for healthcare monitoring 

systems. Falls, abnormal inactivity, wandering behavior, and sudden physiological abnormalities are common concerns in assisted 

living facilities and elderly care environments. The high emergency detection rate achieved by the SHMPT-NWS framework 

indicates its potential to support healthcare professionals by providing rapid alerts and facilitating timely intervention. Such 

capabilities can contribute to reducing healthcare risks and improving patient outcomes. 

From a practical perspective, the framework offers significant benefits for healthcare administrators and caregivers. Continuous 

monitoring and accurate localization enable more efficient allocation of healthcare resources, improved staff coordination, and 

enhanced patient management. Hospitals and healthcare facilities can utilize intelligent tracking systems to monitor patient 

movement, manage critical care zones, and optimize workflow efficiency. Furthermore, family members of elderly individuals can 

benefit from real-time monitoring services that provide reassurance regarding patient safety and well-being. 

 

Conclusion 

The increasing demand for intelligent healthcare systems has accelerated the adoption of advanced monitoring and localization 

technologies capable of providing continuous patient supervision and real-time healthcare decision support. Assisted living 

facilities, smart hospitals, rehabilitation centers, and elderly care environments require accurate patient tracking mechanisms and 

reliable health monitoring solutions to improve patient safety, healthcare efficiency, and quality of care. Traditional healthcare 

monitoring systems often suffer from limitations related to inaccurate localization, delayed emergency response, wireless signal 

instability, and insufficient integration of heterogeneous healthcare data. These challenges necessitate the development of intelligent 

frameworks capable of simultaneously addressing healthcare monitoring and patient tracking requirements. 

This research introduced a Smart Healthcare Monitoring and Patient Tracking using Neural Wireless Systems (SHMPT-NWS) 

framework that integrates wireless sensing technologies, wearable healthcare devices, deep neural intelligence, and adaptive feature 

fusion mechanisms. The proposed framework was designed to leverage physiological sensor data and wireless localization 

measurements through a dual-channel neural architecture. One neural channel focused on extracting healthcare-related information 

from wearable sensors, while the second channel processed wireless localization signals collected through Wi-Fi, Bluetooth Low 

Energy (BLE), RFID, and Ultra-Wideband (UWB) infrastructures. The extracted features were subsequently combined through an 

attention-based fusion strategy to generate accurate patient localization and healthcare monitoring predictions. 
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The experimental results demonstrated the effectiveness of the proposed SHMPT-NWS framework across multiple evaluation 

metrics. The system achieved a localization accuracy of 98.9%, patient tracking accuracy of 99.1%, precision of 98.7%, recall of 

98.5%, and F1-score of 98.6%. Furthermore, the framework reduced localization error to 0.6 meters and achieved an emergency 

detection rate of 99.0%, indicating its capability to support real-time healthcare monitoring and emergency response management. 

These findings confirm that the integration of neural intelligence with wireless healthcare infrastructures significantly enhances 

monitoring reliability and tracking performance. 

A major contribution of this study lies in the implementation of adaptive feature fusion mechanisms capable of effectively 

integrating physiological and localization information. Unlike conventional systems that treat monitoring and localization as 

separate tasks, the proposed framework combines both functionalities within a unified neural architecture. This integrated approach 

enables more informed healthcare decision-making by simultaneously considering patient health status and spatial context. The 

dual-channel learning strategy also improves robustness against wireless signal fluctuations and environmental disturbances 

commonly encountered in indoor healthcare environments. 

The proposed framework contributes to the advancement of intelligent healthcare technologies by offering a scalable and efficient 

solution for continuous patient monitoring and localization. It supports proactive healthcare delivery, rapid emergency detection, 

improved patient safety, and optimized healthcare resource utilization. The research demonstrates that neural wireless systems 

represent a promising direction for future smart healthcare infrastructures and patient-centric healthcare services. 
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