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Abstract: This paper takes the headquarters building as the research object and conducts a systematic study on the 

application of the IoT management and control platform in the intelligent management of electromechanical systems. It 

analyzes core functions and operational characteristics such as device integration, intelligent control, and data-driven 

management, discusses limiting factors including multi-device coordination, control accuracy, and data management 

security, and proposes comprehensive strategies to improve system integration efficiency, optimize control algorithms, and 

strengthen data management and security. The results show that the optimized IoT management and control platform can 

achieve both high-efficiency and energy-saving operation of electromechanical systems and ensure equipment reliability in 

complex environments and overall building operational stability, providing theoretical foundations and practical guidance 

for smart building management and offering valuable reference for the future deep integration of smart buildings and IoT. 
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1. INTRODUCTION 
 

With the growing demands for intelligence, energy efficiency, and sustainable development in the construction 

industry, the management of electromechanical systems in headquarters buildings faces challenges such as device 

diversification, system complexity, and dynamic operating environments. The IoT management and control 

platform is a key technological means for building intelligence, integrating various electromechanical devices, 

sensors, and control units to perform comprehensive management including data acquisition, intelligent control, 

and analytical decision-making. Current research mainly focuses on platform function realization and 

single-application effectiveness, while comprehensive analyses of system integration, intelligent control accuracy, 

and data management efficiency remain insufficient. Taking a headquarters building as an example, this paper 

systematically discusses the integration capability, intelligent control mechanisms, and data-driven management 

effectiveness of the IoT management and control platform on electromechanical system operations, analyzes 

existing application shortcomings, and proposes optimization paths, aiming to provide scientific support and 

practical reference for smart building management and electromechanical system operation. Economic and supply 

chain research is advanced by Tang, Yu, and Liu (2025) through their investigation of supply chain coordination 

with dynamic pricing advertising and consumer welfare impacts [1], while motion recognition technology 

progresses through Guo's (2025) IMU-based real-time data completion using LSTM [2]. Software architecture 

innovations are represented by Zhou's (2025) research on performance monitoring and optimization strategies in 

microservices architecture [3], complemented by data security advancements through Zhang's (2025) 

blockchain-based medical data security sharing technology [4]. Analytical methodologies in economics are 

expanded by Yu's (2025) advanced Python applications in market trend analysis [5], while marketing strategy 

optimization is empirically analyzed by Liu (2025) based on 4P theory [6]. Computer vision and IoT applications 

feature prominently through Ren, Ren, and Lyu's (2025) IoT-based 3D pose estimation and motion optimization 

for athletes [7], while urban management benefits from Zhou et al.'s (2024) optimized garbage recognition model 

for sustainable development [8]. Information retrieval systems are enhanced by Jin et al.'s (2025) Rankflow 

workflow utilizing large language models [9], and computational efficiency advances through Xie et al.'s (2024) 

RTop-K selection for neural network acceleration [10]. Robotics and sensing technologies progress with Xu's 

(2025) machine learning-enhanced fingertip tactile sensing [11], while healthcare systems are transformed by Wei 

et al.'s (2025) AI-driven intelligent health management systems in telemedicine [12]. Time-series analysis and 

forecasting show significant progress with Su et al.'s (2025) WaveLST-Trans model for financial anomaly 

detection [13], Zhang et al.'s (2025) MamNet for network traffic forecasting [14], and Zhang, Li, and Li's (2025) 

deep learning approach to carbon market price forecasting in green finance [15]. Computer vision research is 

significantly advanced by Peng et al.'s work on 3D Vision-Language Gaussian Splatting [16] and their subsequent 

research on representation aggregation and segregation for domain adaptive human pose estimation (Peng et al., 
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2025) [17]. Financial technology applications include Pal et al.'s (2025) AI-based credit risk assessment in supply 

chain finance [18], while energy systems optimization features Gao et al.'s probabilistic planning research (2018, 

2019, 2020) for minigrid balancing and resource optimization [19-21]. Medical imaging advances through Chen et 

al.'s (2023) generative text-guided 3D vision-language pretraining for unified segmentation [22], and materials 

science progresses through Zhang and Needleman's (2020) research on stress-strain response identification [23]. 

Recruitment technology evolves with Li et al.'s (2025) integration of GPT and hierarchical graph neural networks 

for resume-job matching [24], while computer vision foundations are strengthened by Chen et al.'s (2022) 

one-stage object referring with gaze estimation [25]. Web technologies advance through Yang's (2025) website 

optimization using Dijkstra's algorithm [26], urban computing through Xu's (2025) UrbanMod for accelerated city 

planning [27], healthcare through Hsu et al.'s (2025) MEDPLAN for personalized medical plans [28], cross-media 

analytics through Yuan and Xue's (2025) fusion framework using graph neural networks [29], and computer vision 

through Shao, Wang, and Liu's (2023) salient object detection using diversity features and global guidance 

information [30]. 

 

2. INTEGRATION AND CONTROL CHARACTERISTICS OF INTELLIGENT 

ELECTROMECHANICAL SYSTEMS IN HEADQUARTERS BUILDINGS 
 

2.1 System Integration Capability 

 

The IoT management and control platform demonstrates outstanding system integration capabilities for the 

intelligent construction of the headquarters building. Its core strength lies in enabling effective coordinated 

operation among various electromechanical devices, sensors, and control units, forming a unified management 

system. Equipment of different brands and models can interconnect through a unified data interface and 

communication protocol, ensuring stable information flow with minimal latency and maintaining the dynamic 

balance of daily operations across all systems. During integration, the platform collects and analyzes data from 

subsystems such as energy management, HVAC, elevators, and lighting to achieve scheduling optimization and 

real-time monitoring of operational status. The system architecture employs a modular design, allowing new 

devices to be added without disrupting the existing network structure. This provides flexible expansion space 

while addressing the complex challenges of future intelligent development. All data exchange and control logic 

during integration strictly follow standardized procedures, enabling managers to grasp the entire building’s 

operational status from a single interface, quickly locate and intervene in anomalies, thereby improving 

operational efficiency and management standards. 

 

2.2 Intelligent Control Capabilities 

 

The platform demonstrates high levels of adaptability and decision-making in intelligent control, automatically 

adjusting operational strategies based on factors such as building usage status, equipment load, and environmental 

parameter changes. While executing preset programs, the control system can analyze historical operational data to 

predict potential issues and respond proactively, achieving optimal allocation of energy consumption and 

equipment load. The control algorithms maintain a dynamic balance between energy efficiency and comfort, 

comprehensively considering air quality, temperature and humidity control, and extending equipment lifespan. 

Control nodes can rapidly diagnose and correct abnormal conditions while synchronously recording event data for 

further analysis and strategy optimization, establishing a closed-loop management system. Intelligent control is 

not limited to individual device operation but involves coordination across multiple systems, such as coordinated 

adjustment of HVAC and lighting, elevator dispatching, and security monitoring, thereby significantly improving 

the overall operational efficiency of the building. 

 

2.3 Data-Driven Management Capabilities 

 

Data-driven capability is the core competitive advantage of the IoT management platform, playing a vital role in 

the intelligent electromechanical system management of the headquarters building by providing reliable 

decision-making support under complex operating conditions. Continuous collection of massive device data, 

structured storage, and multi-dimensional analysis enable the platform to monitor and accurately assess the 

operating status of electromechanical systems in all directions, covering multi-dimensional information such as 

energy consumption distribution, equipment load, and abnormal operating modes. Combining real-time data 

monitoring with historical data mining supports functions like equipment condition prediction, anomaly event 

identification, and energy optimization analysis, thereby offering quantitative evidence for scientifically 

formulating operational strategies and issuing timely alerts before failures occur, effectively reducing downtime 
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and maintenance costs. Data processing encompasses both numerical analysis and, through a visual interface, 

provides managers with an intuitive picture of system operation, allowing them to quickly grasp building 

performance and schedule efficiently to improve management efficiency and decision response speed. Predictive 

maintenance models can identify potential failure modes and system performance degradation trends in actual 

operation, offering scientific grounds for maintenance planning and resource allocation, thereby enhancing system 

reliability and stability. Optimized data management also supports energy management and environmental control, 

enabling the building to maintain high levels of comfort and energy efficiency in complex operating environments. 

Overall, data-driven capability is not only the foundation of the core technology for efficient and refined 

management of intelligent electromechanical systems, but also an important guarantee for the long-term intelligent 

operation of the headquarters building in terms of stability, reliability, and controllability, providing practical and 

theoretical support for the optimization and innovation of future intelligent building management models. 

 

3. SYSTEM OPERATION AND CONTROL PRECISION ANALYSIS 
 

3.1 High System Integration Difficulty 

 

Although the IoT management platform demonstrates significant integration potential within the headquarters 

building’s intelligent electromechanical system, the complexity of system integration has a profound impact on 

overall platform performance during actual deployment and long-term operation. Differences in communication 

protocols, interface standards, and data formats among various device suppliers increase the difficulty of 

integrating multi-source devices, requiring extensive adaptation, debugging, and validation work for unified 

management and coordinated control, thereby raising deployment costs and technical barriers. During equipment 

updates, retrofits, or upgrades, data compatibility issues can cause operational interruptions, information loss, or 

control anomalies, further weakening system continuity and reducing management efficiency. Complex 

subsystems may present risks such as data flow delays, control command conflicts, and uneven resource allocation, 

creating high demands for real-time monitoring, fault response, and task scheduling, and challenging the system’s 

ability to operate stably under high load or abnormal conditions. While redundant mechanisms and fault isolation 

strategies in the integration process can ensure core devices continue operating abnormally, excessive redundancy 

not only consumes additional resources but may also increase operational complexity and management burden. 

Overall, the difficulty of system integration not only limits platform functionality but also imposes high 

requirements on intelligent control strategies, data analysis capabilities, and overall operational reliability. 

Incorporating standardization, modularity, and refined management during the design phase enhances the 

platform’s adaptability to complex building environments, enabling the intelligent electromechanical system to 

maintain high efficiency, reliability, and sustainable operation, while providing solid technical support for future 

optimization of intelligent building management systems. 

 

3.2 Insufficient Intelligent Control Precision 

 

When intelligent control is applied to the operation of the mechanical and electrical systems in the headquarters 

building, it exhibits certain limitations, especially in scenarios involving multi-device coordination, frequent load 

fluctuations, and complex environmental conditions, where the control results may deviate or become inaccurate. 

When the control algorithm faces nonlinear load fluctuations, sudden environmental changes, or equipment 

performance degradation, it often shows response delays, judgment deviations, and strategy drift, preventing 

energy consumption from reaching an optimal state and potentially affecting building comfort and equipment 

lifespan. The anomaly monitoring mechanism may generate false positives or false negatives in some cases, 

reducing the reliability of management decisions and causing the system to respond inadequately to critical 

anomalies, thereby affecting overall operational stability. During multi-task parallel control, unbalanced resource 

scheduling can overload or idle certain subsystems, impacting system coordination efficiency and the 

collaborative operation of individual devices. Although analysis of historical and real-time data provides some 

predictive capability, the algorithm’s adaptability remains limited when confronted with dynamic environmental 

changes and nonlinear system coupling, making it difficult for intelligent control to fully meet accuracy 

requirements in practice. Insufficient control precision not only restricts the effectiveness of energy optimization 

but also introduces potential risks to the long-term safety and reliability of the equipment. In algorithm 

optimization, it is necessary to enhance nonlinear and multi-objective control modeling capabilities, improve the 

accuracy of adaptive control and multi-system coordinated scheduling, and strengthen real-time data processing 

and feedback mechanisms, so that decision strategies can respond rapidly to environmental changes and adjust 

operating modes. By optimizing control strategies, coordination mechanisms, and data processing workflows, 

intelligent control can achieve efficient, stable, and continuous operation in complex building environments, 
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laying the foundation for reliable operation and refined management of the headquarters building’s mechanical 

and electrical systems. 

 

3.3 Data Management and Security Risks 

 

As the volume of data from the intelligent electromechanical systems in the headquarters building continues to 

grow, issues of data management and security have become increasingly prominent, directly affecting the 

platform’s performance in real-time monitoring and complex data analysis. The collection, storage, and 

transmission of massive datasets challenge the system’s processing capacity and response speed; if the storage 

architecture is poorly designed, access latency, computational bottlenecks, and reduced data-processing efficiency 

will result, weakening decision-support capabilities. Network transmission is exposed to external attacks or 

unauthorized intrusions, leading to data breaches, system paralysis, or control anomalies, thereby increasing 

operational risks for the smart building. Inadequate permission management can cause data misuse or operational 

errors, undermining overall system trustworthiness and management security. Without cross-system and 

cross-department data-sharing mechanisms, efficient information utilization and collaborative management will 

be constrained. As intelligent systems expand and data traffic surges, the absence of an effective data-management 

framework and comprehensive security safeguards will become the key limitation to the platform’s long-term, 

reliable operation. Therefore, building a high-performance data-processing architecture, improving access control 

and network-security strategies, and establishing standardization and sharing mechanisms are central to ensuring 

the stable operation of intelligent building electromechanical systems and data-driven, efficient management. 

 

4. SYSTEM INTEGRATION AND INTELLIGENT CONTROL OPTIMIZATION 

PATH 
 

4.1 Enhancing the System Integration Solution 

 

Optimizing the system integration solution must start with unified communication protocols and interface 

standards to achieve effective compatibility and information synergy among devices and platforms of different 

brands and models, ensuring that the building’s electromechanical systems operate stably in a multi-level 

management environment. A modular architecture allows new equipment to be accessed without damaging the 

original system structure, making data acquisition and control-logic integration more flexible and efficient while 

reducing operational costs and risks during upgrades or expansions. During integration, responsibilities of each 

subsystem, interface boundaries, and data-flow paths must be managed in detail to avoid potential control conflicts, 

information redundancy, and resource waste; redundant mechanisms and fault-isolation strategies should be 

implemented at critical nodes to guarantee continuous operation of core equipment and overall system stability 

under abnormal conditions. Data-flow design must balance real-time performance and reliability while 

anticipating and mitigating risks such as network latency and information loss, ensuring synchronized command 

delivery and status monitoring to improve building operational efficiency. Optimizing system integration shortens 

deployment cycles, enhances operational efficiency, and provides solid support for intelligent control and data 

management, enabling the IoT management platform to remain highly stable and operable in complex building 

environments and offering reliable technical assurance for large-scale smart-building management. 

 

4.2 Strengthening Intelligent Control Capabilities 

 

Enhanced intelligent control capability depends on the deep integration of adaptive control algorithms and 

multi-source data analysis, enabling equipment operating strategies to be dynamically adjusted in response to 

environmental changes, system loads, and building usage, thereby achieving both energy efficiency and occupant 

comfort. Algorithm design must fully account for nonlinear environmental variations, equipment performance 

differences, and complex system coupling relationships, ensuring that control decisions remain rational and 

accurate under multi-objective conditions. In abnormal situations, an efficient rapid diagnosis and correction 

mechanism can reduce false-positive and false-negative rates, safeguarding equipment safety and system stability. 

Multi-system coordinated control requires optimized task scheduling and resource allocation to ensure that the 

HVAC, lighting, and elevator subsystems maintain highly efficient linkage and stable collaboration during 

operation. Deep fusion analysis of historical and real-time data provides quantitative evidence for predictive 

maintenance and energy optimization, allowing control strategies to identify potential risks in advance and make 

dynamic adjustments. Strengthening intelligent control not only improves system operational precision but also 

enhances the scientific rigor and operability of building energy management, while providing technical assurance 

for efficient, reliable, and sustainable operations in the complex environment of the headquarters building. 
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4.3 Optimizing Data Management and Security Assurance 

 

Optimizing data management and security assurance requires comprehensive design across storage architecture, 

processing efficiency, and access control to ensure the platform functions effectively in real-time monitoring and 

complex data analysis scenarios. A high-performance data processing system supports large-scale equipment data 

collection, storage, and analysis, providing a reliable basis for optimizing operating strategies and decision-making. 

Security policy design must address network protection, access control, and encrypted data transmission to 

mitigate risks from external attacks, data breaches, and internal operational errors. Robust data standardization and 

sharing mechanisms facilitate effective information flow among different subsystems, departments, and even 

management levels, improving overall management efficiency and providing accurate data support for predictive 

maintenance, energy analysis, and equipment management. As data volumes continue to grow, optimizing storage 

structures and computational efficiency—while maintaining system real-time performance—is crucial for 

ensuring building operational safety and data integrity. Overall, optimizing data management and security 

assurance not only enhances the platform’s overall performance but also provides a highly reliable, controllable, 

and continuously optimizable solution for intelligent building electromechanical systems in complex 

environments, offering key support for an intelligent management system. 

 

5. CONCLUSION 
 

Research shows that applying an IoT management and control platform to the intelligent electromechanical 

systems of a headquarters building enables interconnection among multiple devices, optimization of intelligent 

control strategies, and data-driven refined management, thereby supporting the building’s overall operational 

efficiency and energy-saving goals. The system integration design is modular and standardized to accommodate 

device diversity and upgrade needs; intelligent control algorithms balance energy efficiency and occupant comfort, 

demonstrating high adaptability. Data analysis and visual management provide reliable foundations for predictive 

maintenance and operational decision-making. However, the system still has room for improvement in control 

precision, data processing efficiency, and security assurance. Optimization paths include unifying interface 

standards, introducing adaptive control strategies, and strengthening data management and security mechanisms. 

Overall, an optimized IoT management and control platform can significantly enhance the reliability, stability, and 

management efficiency of the headquarters building’s electromechanical systems, offering valuable, replicable, 

and scalable practical experience for promoting the application of smart building technologies and the deep 

integration of IoT, while also informing future smart building management strategies. 
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