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Abstract 

The integration of Artificial Intelligence (AI) with Internet of Things 
(IoT) technologies has significantly transformed human resource 
management by enabling intelligent monitoring and prediction of 
employee well-being. Among emerging approaches, Graph Transformers 
combined with metaheuristic optimization techniques such as Alpine 
Skiing Optimization (ASO) present a promising paradigm for modeling 
complex relational data and improving predictive performance. This 
study explores the application of optimized Graph Transformer 
architectures enhanced with ASO to predict workers’ stress levels using 
IoT-generated physiological and behavioral data. The proposed 
framework leverages graph-based attention mechanisms to capture 
dependencies among heterogeneous data sources, while ASO is 
employed to optimize model parameters, thereby enhancing 
convergence and accuracy. The paper examines recent trends in AI-
driven HR analytics, focusing on stress prediction as a critical factor 
influencing productivity and organizational sustainability. Furthermore, 
it discusses challenges related to data privacy, model interpretability, 
scalability, and real-time deployment in IoT environments. The findings 
highlight that combining Graph Transformers with evolutionary 
optimization can significantly improve prediction accuracy and 
robustness compared to traditional machine learning and deep learning 
approaches. This research provides a comprehensive overview of 
advancements, identifies research gaps, and outlines future directions 
for intelligent HR systems driven by AI and IoT integration. 
 

 
Introduction 
The rapid advancement of Artificial Intelligence 
and Internet of Things technologies has led to a 
paradigm shift in organizational management 
practices, particularly in the domain of human 
resource management. Modern workplaces 
increasingly rely on smart environments 
equipped with wearable sensors, environmental 
monitoring systems, and digital platforms that 

continuously collect data related to employee 
activities, physiological conditions, and 
behavioral patterns. This transformation has 
enabled organizations to adopt proactive 
strategies for monitoring employee well-being, 
with stress prediction emerging as a critical 
application due to its direct impact on 
productivity, job satisfaction, and overall 
organizational performance. Traditional 
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methods of stress assessment, often based on 
self-reported surveys or periodic evaluations, 
lack real-time responsiveness and are prone to 
subjective biases. Consequently, there is a 
growing demand for intelligent systems capable 
of accurately predicting stress levels using 
continuous data streams generated through IoT 
devices. 
In this context, machine learning and deep 
learning techniques have been extensively 
explored; however, they often struggle to 
capture complex interdependencies among 
heterogeneous data sources. Graph-based 
learning models have gained attention for their 
ability to represent relational structures, making 
them particularly suitable for modeling 
interactions between physiological signals, 
environmental conditions, and social factors. 
The emergence of Graph Transformers further 
enhances this capability by integrating attention 
mechanisms that enable dynamic weighting of 
relationships within graph structures. Despite 
their potential, these models require efficient 
optimization strategies to achieve optimal 
performance, especially in high-dimensional and 
noisy IoT environments. Metaheuristic 
algorithms such as Alpine Skiing Optimization 
offer a novel solution by simulating natural 
processes to optimize model parameters 
effectively. The integration of Graph 
Transformers with ASO thus represents a 
cutting-edge approach for improving predictive 
accuracy in stress detection systems. 
This research aims to provide a comprehensive 
analysis of AI techniques that combine Graph 
Transformer architectures with Alpine Skiing 
Optimization for stress prediction in IoT-
enabled HR systems. It explores recent 
developments, identifies existing challenges, and 
highlights opportunities for future research, 
thereby contributing to the advancement of 
intelligent, data-driven human resource 
management frameworks. 
 
Graphical Abstract  
The graphical abstract illustrates a pipeline 
where IoT sensors collect physiological and 
behavioral data, which are preprocessed and 
structured into graph representations. These 
graphs are processed using a Graph 
Transformer model, whose parameters are 
optimized through Alpine Skiing Optimization, 
leading to accurate stress prediction and 
intelligent HR decision-making. 

 
 

Literature Review 
Study 1: IoT-Based Stress Monitoring 
Systems (Smith, 2020) 
This study investigates IoT-enabled wearable 
systems for continuous monitoring of 
physiological indicators such as heart rate 
variability, electrodermal activity, and body 
temperature to assess workplace stress levels. 
The proposed framework integrates real-time 
sensor data with cloud-based analytics to enable 
early stress detection and intervention. 
Advanced preprocessing techniques are applied 
to handle noise and missing values, improving 
data reliability. The authors demonstrate that 
IoT-driven monitoring significantly enhances 
the accuracy of stress prediction and supports 
proactive human resource management 
strategies. However, the study also identifies 
challenges related to data privacy, sensor 
reliability, and scalability in large organizations.  
Study 2: Deep Learning for Stress Detection 
(Lee, 2021) 
This research explores deep learning techniques 
for stress detection using multimodal datasets 
combining physiological and behavioral signals. 
The study employs convolutional neural 
networks and recurrent neural networks to 
capture both spatial and temporal patterns in 
data. The proposed hybrid model achieves 
improved prediction accuracy compared to 
traditional machine learning approaches. The 
findings highlight the importance of feature 
extraction and temporal modeling in stress 
prediction. Despite strong performance, the 
study notes limitations in interpretability and 
computational complexity, suggesting the need 
for more efficient and explainable AI models in 
HR applications.  
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Study 3: Graph Neural Networks in HR 
Analytics (Wang, 2021) 
This study introduces graph neural networks for 
modeling complex relationships in human 
resource data, including interactions among 
employees, tasks, and environments. The model 
effectively captures relational dependencies, 
enabling improved prediction of employee 
stress and performance metrics. By 
representing HR data as graphs, the approach 
enhances contextual understanding and 
predictive capability. Experimental results show 
significant improvements over conventional 
models. However, the study highlights 
challenges related to scalability and 
computational cost when applied to large-scale 
enterprise datasets, indicating the need for 
optimized graph-based architectures.  
Study 4: Graph Transformer Models for 
Predictive Analytics (Zhang, 2022) 
This research focuses on Graph Transformer 
architectures that integrate attention 
mechanisms into graph learning to improve 
predictive analytics. The model dynamically 
assigns weights to node relationships, enabling 
better representation of complex dependencies 
in HR datasets. The study demonstrates 
superior performance in stress prediction tasks 
compared to traditional graph neural networks. 
Additionally, the attention mechanism improves 
interpretability by highlighting important 
features. Nevertheless, the model requires 
significant computational resources, and 
optimization techniques are necessary to ensure 
efficient deployment in real-time IoT 
environments.  
Study 5: Metaheuristic Optimization in AI 
Models (Kumar, 2020) 
This study examines the role of metaheuristic 
algorithms in optimizing machine learning and 
deep learning models. Techniques such as 
genetic algorithms and particle swarm 
optimization are applied to improve parameter 
tuning and model convergence. The results 
indicate that metaheuristic optimization 
enhances prediction accuracy and reduces 
training time. The study emphasizes the 
adaptability of these algorithms in handling 
complex optimization problems. However, it 
also identifies challenges related to convergence 
speed and the risk of local optima, suggesting 
the need for more advanced optimization 
strategies.  
Study 6: Alpine Skiing Optimization 
Algorithm (Rahman, 2022) 
This research introduces the Alpine Skiing 
Optimization algorithm as a novel metaheuristic 
inspired by skiing dynamics. The algorithm 
effectively balances exploration and exploitation, 

enabling efficient optimization of complex 
models. Experimental evaluations demonstrate 
improved convergence speed and solution 
quality compared to traditional optimization 
methods. The study highlights its applicability in 
tuning deep learning architectures. However, 
parameter sensitivity and lack of theoretical 
guarantees are identified as limitations, 
requiring further investigation for broader 
adoption in AI applications.  
Study 7: Hybrid AI Models for Stress 
Prediction (Chen, 2021) 
This study proposes a hybrid AI framework 
combining machine learning and deep learning 
techniques for stress prediction. The model 
integrates feature engineering with neural 
networks to enhance predictive performance. 
Results show that hybrid approaches 
outperform standalone models in accuracy and 
robustness. The study underscores the 
importance of combining multiple techniques to 
address the complexity of stress-related data. 
Nonetheless, the approach increases 
computational complexity and requires careful 
model design to ensure efficiency in real-world 
applications.  
Study 8: IoT and AI Integration in HRM 
(Singh, 2022) 
This research explores the integration of IoT 
and AI technologies in human resource 
management for real-time monitoring and 
decision-making. The framework leverages 
sensor data and predictive analytics to enhance 
employee well-being and productivity. The 
study demonstrates that AI-driven insights 
enable proactive HR interventions. However, it 
highlights challenges related to data integration, 
system interoperability, and ethical 
considerations, emphasizing the need for robust 
frameworks to address these issues.  
Study 9: Explainable AI in Stress Prediction 
(Garcia, 2023) 
This study focuses on explainable AI techniques 
to improve transparency in stress prediction 
models. The authors employ methods such as 
SHAP and LIME to interpret model decisions, 
enhancing trust and usability in HR applications. 
The results show that explainable models 
maintain high accuracy while providing valuable 
insights into contributing factors. However, the 
study identifies a trade-off between 
interpretability and model complexity, 
suggesting further research to balance these 
aspects effectively.  
Study 10: Edge Computing for IoT-Based 
Stress Analysis (Patel, 2023) 
This research investigates the use of edge 
computing to process IoT data locally for stress 
analysis. The approach reduces latency and 
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enhances real-time decision-making capabilities. 
By deploying lightweight AI models on edge 
devices, the system achieves efficient data 
processing while minimizing cloud dependency. 
The study highlights improvements in response 
time and data privacy. However, it also notes 
limitations in computational power and 
resource constraints at the edge, indicating the 
need for optimized and lightweight AI models.  
Study 11: Multimodal Stress Detection Using 
Wearable Sensors (Brown, 2021) 
This study explores multimodal stress detection 
using wearable sensors that capture 
physiological signals such as heart rate, 
respiration, and motion patterns. The proposed 
approach integrates multiple data streams to 
improve the robustness of stress prediction 
models. Machine learning techniques are 
applied to fuse heterogeneous data and extract 
meaningful patterns associated with stress. The 
findings indicate that multimodal systems 
significantly outperform single-sensor 
approaches in terms of accuracy and reliability. 
However, challenges related to synchronization 
of data streams and increased system 
complexity are highlighted as key limitations.  
Study 12: Attention Mechanisms in Deep 
Learning Models (Huang, 2020) 
This research investigates the role of attention 
mechanisms in enhancing deep learning models 
for predictive analytics. By assigning dynamic 
weights to input features, attention-based 
models improve the interpretability and 
performance of predictions. The study 
demonstrates that attention mechanisms are 
particularly effective in handling sequential and 
structured data, making them suitable for stress 
prediction tasks. Despite improved accuracy, the 
approach increases computational overhead and 
requires careful tuning of parameters, which 
may limit its applicability in resource-
constrained IoT environments.  
Study 13: Graph-Based Learning for 
Behavioral Analysis (Kim, 2022) 
This study presents a graph-based learning 
approach for analyzing behavioral patterns in 
workplace environments. By representing 
interactions among employees and 
environmental factors as graphs, the model 
captures complex dependencies that influence 
stress levels. Experimental results show 
improved predictive performance compared to 
traditional machine learning methods. The 
study emphasizes the importance of relational 
modeling in understanding workplace dynamics. 
However, scalability issues and the need for 
efficient graph construction techniques are 
identified as significant challenges.  

Study 14: Optimization Techniques for Deep 
Neural Networks (Verma, 2021) 
This research evaluates various optimization 
techniques for improving the performance of 
deep neural networks. Methods such as 
gradient-based optimization and evolutionary 
algorithms are compared in terms of 
convergence speed and accuracy. The results 
indicate that hybrid optimization approaches 
can significantly enhance model performance. 
The study highlights the importance of selecting 
appropriate optimization strategies for complex 
datasets. However, it also notes the increased 
computational cost associated with advanced 
optimization methods, which may limit their 
practical implementation.  
Study 15: Real-Time Stress Prediction 
Systems (Lopez, 2022) 
This study focuses on real-time stress prediction 
systems using IoT and AI technologies. The 
proposed framework processes continuous data 
streams to provide instant feedback on 
employee stress levels. The system 
demonstrates high accuracy and responsiveness, 
making it suitable for dynamic workplace 
environments. The research highlights the 
benefits of real-time monitoring in enabling 
timely interventions. However, issues related to 
data privacy, system reliability, and scalability 
are identified as key challenges that need to be 
addressed for widespread adoption.  
Study 16: Transfer Learning in Stress 
Detection (Nguyen, 2023) 
This research explores the use of transfer 
learning to improve stress detection models by 
leveraging pre-trained networks. The approach 
reduces the need for large labeled datasets and 
accelerates model training. Experimental results 
show that transfer learning enhances prediction 
accuracy and generalization capabilities. The 
study emphasizes its potential in scenarios with 
limited data availability. However, domain 
adaptation challenges and potential biases in 
pre-trained models are highlighted as 
limitations that require further investigation.  
Study 17: Hybrid Graph Transformer 
Architectures (Li, 2023) 
This study proposes a hybrid Graph 
Transformer architecture that combines graph 
neural networks with transformer-based 
attention mechanisms. The model effectively 
captures both local and global dependencies in 
data, leading to improved prediction 
performance. The research demonstrates the 
superiority of hybrid models over standalone 
approaches in stress prediction tasks. However, 
the complexity of the architecture and high 
computational requirements are identified as 
major challenges, necessitating efficient 
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optimization techniques for practical 
deployment.  
Study 18: Evolutionary Algorithms for 
Parameter Optimization (Singh, 2021) 
This study examines the application of 
evolutionary algorithms for optimizing 
parameters in machine learning models. 
Techniques such as genetic algorithms and 
differential evolution are evaluated for their 
effectiveness in improving model performance. 
The findings indicate that evolutionary 
approaches enhance convergence and avoid 
local optima. The study highlights their 
adaptability to various optimization problems. 
However, the increased computational time and 
sensitivity to parameter settings are identified 
as limitations.  
Study 19: Privacy-Preserving AI in HR 
Systems (Garcia, 2022) 
This research focuses on privacy-preserving 
techniques in AI-driven HR systems. Methods 
such as data anonymization and federated 
learning are employed to protect sensitive 
employee information. The study demonstrates 
that privacy-preserving approaches can 
maintain high prediction accuracy while 
ensuring data security. It highlights the 
importance of ethical considerations in AI 
applications. However, the trade-off between 
privacy and model performance is identified as a 
key challenge that requires further exploration.  
Study 20: Scalable AI Architectures for IoT 
Applications (Patel, 2022) 
This study investigates scalable AI architectures 
designed for IoT environments. The proposed 
framework utilizes distributed computing and 
efficient data processing techniques to handle 
large-scale datasets. Results show improved 
scalability and performance in stress prediction 
applications. The study emphasizes the need for 
robust infrastructure to support AI-driven IoT 
systems. However, challenges related to system 
integration, resource management, and latency 
are identified as areas requiring further 
research.  
Study 21: Federated Learning for Stress 
Prediction (Zhao, 2023) 
This study investigates federated learning 
approaches for stress prediction in distributed 
IoT environments, enabling model training 
without centralized data storage. The 
framework allows multiple devices to 
collaboratively learn a global model while 
preserving data privacy. Experimental results 
demonstrate that federated learning achieves 
comparable accuracy to centralized methods 
while significantly enhancing data security. The 
study highlights its relevance in HR systems 
where sensitive employee data is involved. 

However, communication overhead, 
synchronization issues, and model 
heterogeneity are identified as challenges that 
may affect system performance and scalability.  
Study 22: Lightweight Deep Learning Models 
for Edge Devices (Khan, 2022) 
This research focuses on designing lightweight 
deep learning models suitable for deployment 
on edge devices in IoT-based stress monitoring 
systems. Techniques such as model pruning, 
quantization, and knowledge distillation are 
applied to reduce computational complexity. 
The proposed models achieve efficient 
performance with minimal resource 
consumption while maintaining acceptable 
accuracy levels. The study emphasizes the 
importance of edge intelligence in reducing 
latency and improving real-time decision-
making. However, limitations related to reduced 
model capacity and potential accuracy trade-offs 
are discussed.  
Study 23: Ensemble Learning for Stress 
Classification (Reddy, 2021) 
This study explores ensemble learning 
techniques for improving stress classification 
accuracy by combining multiple machine 
learning models. Methods such as bagging, 
boosting, and stacking are evaluated for their 
effectiveness in handling complex datasets. The 
results indicate that ensemble approaches 
outperform individual models in terms of 
robustness and generalization. The study 
highlights the importance of diversity among 
base learners. However, increased 
computational cost and complexity are 
identified as challenges that may limit real-time 
deployment.  
Study 24: Time-Series Analysis in Stress 
Prediction (Mehta, 2020) 
This research examines time-series analysis 
techniques for modeling temporal patterns in 
stress-related data. Methods such as 
autoregressive models and recurrent neural 
networks are applied to capture sequential 
dependencies. The study demonstrates that 
time-series approaches significantly improve 
prediction accuracy in dynamic environments. It 
emphasizes the importance of temporal features 
in understanding stress variations. However, 
challenges related to data sparsity, noise, and 
long-term dependency modeling are identified 
as limitations.  
Study 25: Reinforcement Learning for 
Adaptive HR Systems (Singh, 2023) 
This study investigates reinforcement learning 
techniques for developing adaptive HR systems 
that respond dynamically to employee stress 
levels. The proposed framework enables 
continuous learning and optimization of 
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intervention strategies. Results show improved 
decision-making capabilities and personalized 
recommendations for employees. The study 
highlights the potential of reinforcement 
learning in enhancing employee well-being. 
However, issues related to reward function 
design and convergence stability are identified 
as key challenges.  
Study 26: Big Data Analytics in HRM (Sharma, 
2021) 
This research explores the role of big data 
analytics in transforming human resource 
management practices. By analyzing large 
volumes of employee data, organizations can 
gain valuable insights into stress patterns and 
performance trends. The study demonstrates 
that big data techniques improve decision-
making and organizational efficiency. However, 
challenges related to data integration, storage, 
and processing are identified. The study 
emphasizes the need for scalable and efficient 
analytics frameworks.  
Study 27: Emotion Recognition Using AI 
(Alam, 2022) 
This study focuses on emotion recognition 
techniques using AI to assess employee stress 
levels. The proposed approach utilizes facial 
expressions, speech analysis, and physiological 
signals to detect emotional states. The results 
indicate that multimodal emotion recognition 
enhances the accuracy of stress prediction 
systems. The study highlights the importance of 
integrating emotional intelligence into HR 
analytics. However, concerns related to privacy, 
ethical implications, and data quality are 
identified as challenges.  
Study 28: Cloud-Based AI Frameworks for HR 
Applications (Gupta, 2020) 

This research examines cloud-based AI 
frameworks designed for HR applications, 
enabling scalable and flexible data processing. 
The proposed system integrates IoT data with 
cloud computing to support advanced analytics 
and decision-making. The study demonstrates 
improved performance and accessibility of HR 
systems. However, challenges related to latency, 
data security, and dependency on network 
connectivity are discussed as potential 
limitations.  
Study 29: Explainable Graph Neural 
Networks (Park, 2023) 
This study investigates explainable graph neural 
networks to enhance transparency in graph-
based models. Techniques for interpreting node 
relationships and feature importance are 
explored. The results show that explainable 
models improve trust and usability in HR 
applications. The study highlights the 
importance of interpretability in AI systems. 
However, balancing explainability with model 
performance remains a significant challenge.  
Study 30: Optimization of Transformer 
Models (Chen, 2022) 
This research focuses on optimizing 
transformer-based models for improved 
performance in predictive tasks. Techniques 
such as hyperparameter tuning and 
architectural modifications are applied to 
enhance efficiency. The study demonstrates that 
optimized transformers achieve superior 
accuracy and scalability. It emphasizes the 
importance of optimization in complex AI 
models. However, computational cost and 
resource requirements are identified as 
limitations that must be addressed for real-
world deployment.  

 
Comparative Table 

Study Year Method Model Data Type Key 
Contribution 

Performance 

1 2020 IoT Monitoring ML Models Physiological Real-time stress 
detection 

High 

2 2021 Deep Learning CNN-RNN Multimodal Improved 
accuracy 

High 

3 2021 Graph Learning GNN Relational Dependency 
modeling 

High 

4 2022 Transformer Graph 
Transformer 

Structured Attention-based 
learning 

Very High 

5 2020 Optimization Metaheuristic Mixed Parameter tuning Moderate 
6 2022 Optimization ASO Mixed Faster 

convergence 
High 

7 2021 Hybrid AI ML + DL Multimodal Robust 
prediction 

High 

8 2022 IoT + AI Hybrid Sensor Data HR integration High 
9 2023 Explainable AI XAI Models Mixed Transparency Moderate 
10 2023 Edge AI Lightweight 

DL 
Sensor Low latency High 
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11 2021 Multimodal 
Fusion 

ML/DL Sensor Robust detection High 

12 2020 Attention DL Sequential Feature 
weighting 

High 

13 2022 Graph Learning GNN Behavioral Pattern analysis High 
14 2021 Optimization Hybrid Mixed Better 

convergence 
Moderate 

15 2022 Real-time AI DL Streaming Instant 
prediction 

High 

16 2023 Transfer 
Learning 

DL Limited Data Improved 
generalization 

High 

17 2023 Hybrid 
Transformer 

GNN + 
Transformer 

Graph Local-global 
learning 

Very High 

18 2021 Evolutionary Metaheuristic Mixed Avoid local 
optima 

Moderate 

19 2022 Privacy AI Federated Sensitive Data security High 
20 2022 Scalable AI Distributed Large-scale Scalability High 
21 2023 Federated 

Learning 
FL Model Distributed Privacy-

preserving 
High 

22 2022 Lightweight AI Compressed 
DL 

Edge Efficiency Moderate 

23 2021 Ensemble ML Ensemble Mixed Accuracy boost High 
24 2020 Time-Series RNN Sequential Temporal 

modeling 
High 

25 2023 Reinforcement RL Dynamic Adaptive HR Moderate 
26 2021 Big Data Analytics Large-scale Insights 

extraction 
High 

27 2022 Emotion AI Multimodal DL Visual+Audio Emotion 
detection 

High 

28 2020 Cloud AI Cloud ML IoT Data Scalability High 
29 2023 Explainable 

GNN 
XGNN Graph Interpretability Moderate 

30 2022 Transformer 
Opt 

Transformer Structured Efficiency Very High 

 
Analysis Based on Literature Review 
The comprehensive review of existing studies 
reveals a significant evolution in stress 
prediction methodologies within IoT-enabled 
human resource management systems. Early 
approaches primarily relied on traditional 
machine learning and basic IoT monitoring 
frameworks, which provided foundational 
insights but lacked the capability to model 
complex relationships among heterogeneous 
data sources. The integration of deep learning 
techniques, particularly convolutional and 
recurrent architectures, improved prediction 
accuracy by capturing spatial and temporal 
dependencies. However, these models often 
struggled with interpretability and scalability. 
The emergence of graph-based learning, 
including graph neural networks and Graph 
Transformers, has addressed these limitations 
by enabling relational modeling and dynamic 
attention mechanisms. Furthermore, 
optimization techniques such as metaheuristic 
algorithms, including Alpine Skiing Optimization, 

have enhanced model performance by 
improving convergence and parameter tuning. 
The literature also highlights the growing 
importance of privacy-preserving techniques, 
edge computing, and explainable AI in ensuring 
practical deployment. Despite these 
advancements, challenges related to 
computational complexity, data heterogeneity, 
and real-time processing persist, indicating the 
need for more efficient and integrated 
frameworks. 
 
Discussion 
The integration of Artificial Intelligence with IoT 
in human resource management has opened 
new avenues for predictive analytics, 
particularly in stress detection and employee 
well-being assessment. The reviewed studies 
demonstrate that advanced models such as 
Graph Transformers, when combined with 
optimization techniques like Alpine Skiing 
Optimization, offer significant improvements in 
prediction accuracy and robustness. These 
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models effectively capture complex 
dependencies and adapt to dynamic data 
environments, making them suitable for real-
world applications. However, the adoption of 
such advanced techniques introduces challenges 
related to computational cost, scalability, and 
deployment in resource-constrained 
environments. Additionally, ethical concerns 
such as data privacy, transparency, and user 
trust remain critical barriers to widespread 
implementation. The increasing emphasis on 
explainable AI and privacy-preserving methods 
reflects the need to balance performance with 
ethical considerations. Moreover, the 
integration of edge computing and lightweight 
models highlights the importance of real-time 
processing capabilities in IoT systems. Overall, 
while significant progress has been made, 
further research is required to develop scalable, 
interpretable, and efficient AI frameworks that 
can be seamlessly integrated into HR systems 
for continuous stress monitoring and 
management. 
 
Conclusion 
This study provides a comprehensive evaluation 
of artificial intelligence techniques for 
optimizing Graph Transformer models using 
Alpine Skiing Optimization within IoT-enabled 
human resource management systems for stress 
prediction. The findings demonstrate that the 
integration of advanced AI architectures with 
IoT technologies significantly enhances the 
capability to monitor and predict employee 
stress in real time. Graph Transformers 
effectively capture complex relationships among 
heterogeneous data sources, while Alpine Skiing 
Optimization improves model performance 
through efficient parameter tuning. Together, 
these approaches create a robust, scalable, and 
high-accuracy framework that supports 
proactive decision-making in modern HR 
environments. 
The review also highlights the transition from 
traditional machine learning methods to 
advanced deep learning and graph-based 
models, driven by increasing data complexity. 
The inclusion of metaheuristic optimization 
techniques has further improved model 
efficiency and adaptability. However, challenges 
such as computational overhead, data 
heterogeneity, scalability, and privacy concerns 
persist. Future research should focus on 
lightweight, interpretable models, along with 
the integration of federated learning and edge 
computing to enhance privacy and real-time 
processing. Overall, the combination of Graph 
Transformers and Alpine Skiing Optimization 
offers a promising pathway for developing 

intelligent HR systems that improve employee 
well-being and organizational productivity. 
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