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Abstract: This article explores the application of artificial intelligence technology in 

electrical automation control. It first explains the basic concepts of electrical automation 

and artificial intelligence technology, then introduces the relevant applications of artificial 

intelligence technology in electrical automation control and their development trends. It 

analyzes the advantages and existing issues of artificial intelligence technology in electrical 

automation control and proposes some solutions, aiming to provide references for the 

development of electrical automation. 

1. Introduction 

With the continuous development of the electrical industry, electrical automation has been widely 

applied. The emergence of artificial intelligence technology has brought new possibilities to electrical 

automation control. The development of artificial intelligence technology, especially the application 

of deep learning, neural networks, and other technologies, has greatly improved the intelligence level 

of electrical automation systems and can significantly enhance the stability and safety of electrical 

automation systems. This article explores the application of artificial intelligence technology in 

electrical automation control to provide some references for the development of electrical automation. 

2. Basic Concepts of Electrical Automation and Artificial Intelligence Technology 

2.1. Electrical Automation 

Electrical automation is a technology that utilizes modern techniques such as electrical equipment, 

instruments, and computers to control and manage industrial equipment and production lines. 

Through electrical automation technology, functions such as automated process management, quality 

monitoring, and anomaly detection can be achieved. Electrical automation technology has gained 

significant attention in industrial production. It not only improves production efficiency and product 

quality but also reduces the risk of human operational errors and safety incidents.[1] Additionally, 

electrical automation technology provides convenient, flexible, and reliable management methods for 

enterprises, facilitating the transformation towards digitization, networking, and intelligence. An 

electrical automation system typically consists of various components, including sensors, actuators, 

controllers, monitors, and data processors. Sensors can collect real-time data on various parameters 
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in the production environment, such as temperature, humidity, pressure, flow rate, and speed. 

Actuators control the operation status of relevant equipment based on control signals. The controller 

is the core of the electrical automation system, responsible for monitoring, controlling, and regulating 

the equipment's operation status. The monitor enables real-time monitoring of the production process 

and alerts in case of anomalies. The data processor processes and analyzes the collected data to 

support operational decision-making.[2] 

2.2. Artificial Intelligence Technology 

Artificial Intelligence (AI) is a technology that simulates human thinking processes and behaviors 

through computer systems. It encompasses various fields such as speech recognition, natural language 

processing, image recognition, machine learning, deep learning, planning, and optimization. The core 

of AI technology lies in algorithms, which aim to discover patterns and make decisions based on large 

amounts of data. AI technology not only mimics human thought processes but also has the ability to 

independently process and solve problems, with capabilities for autonomous learning and self-

correction.[3] AI technology enhances human cognition and reasoning abilities through methods such 

as pattern recognition, data mining, and machine learning, enabling functions such as human-machine 

interaction, intelligent control, and automated decision-making. In the context of electrical 

automation control, AI technology can improve the intelligence level of electrical automation systems 

significantly, thereby enhancing their stability and safety through data analysis, learning, and 

decision-making.[4] 

3. Application of Artificial Intelligence Technology in Electrical Automation Control 

3.1. The application of artificial intelligence technology in electrical automation control 

3.1.1. Robot Vision 

In modern factories, robots are playing an increasingly important role. However, to perform 

complex tasks, robots require accurate perception and positioning of various objects in their 

surrounding environment. Here, AI technology can assist robots in completing tasks more effectively, 

such as robot vision. By using cameras to monitor the movement and positioning of robots, and 

processing image information, more efficient and accurate control can be achieved. Through robot 

vision technology, robots on the production line can capture images of workpieces, enabling functions 

such as target recognition and object grasping[5]. 

3.1.2. Motion Control 

Motion control is a crucial task in electrical automation control. Traditional control methods often 

require significant computational resources and struggle to achieve high-precision control of complex 

systems. AI technology, on the other hand, can enable high-precision control of motors and controllers 

through methods like deep learning and neural networks. These techniques can help electrical 

automation systems better track and predict motion trajectories, leading to more efficient and accurate 

motion control. In the field of robotics, control strategies based on neural networks have demonstrated 

remarkable performance, especially in precise control of robot arms, object recognition, and 

collaborative operations.[6] 

3.1.3. Object Recognition 

Object recognition is a vital task in electrical automation control. By utilizing machine vision 
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technology, robots can recognize different workpieces to better adapt to variations in the production 

process. Moreover, object recognition can facilitate more intelligent control in electrical automation 

systems, such as classification counting, assembly, joining, and processing operations based on 

recognition results. In recent years, deep learning techniques have been widely applied in object 

recognition. Training neural network models enables high-precision recognition and classification of 

complex objects.[7] 

3.1.4. Speech Recognition 

Through speech recognition technology, robots can track and analyze audio signals in their 

environment. In electrical automation control, speech recognition can aid in quickly detecting and 

diagnosing faults and anomalies, thereby enhancing equipment stability and reliability. For example, 

in the field of power equipment monitoring, using speech recognition technology allows for the 

identification and diagnosis of equipment fault sounds, improving the accuracy and efficiency of fault 

detection. 

3.1.5. Data Analysis and Prediction 

Data analysis and prediction are crucial tasks in electrical automation control. By analyzing and 

processing large amounts of data, intelligent management of electrical automation systems can be 

achieved, resulting in improved production efficiency and product quality. For instance, in power grid 

monitoring, AI technology can analyze and process extensive data to predict potential faults and 

issues in the power system, enabling timely measures for prevention and resolution. Furthermore, 

data analysis results can be applied in areas such as production planning and cost budgeting. 

3.2. Trends in the Application of Artificial Intelligence Technology in Electrical Automation 

Control 

3.2.1. Deep Learning Technology 

Deep learning technology is one of the core components of artificial intelligence, with extensive 

applications in machine learning and data processing. In the future, deep learning technology will 

find more applications in areas such as speech recognition and image analysis. In the field of electrical 

automation control, deep learning technology can assist in solving more complex control problems. 

3.2.2. Neural Network Technology 

Neural network technology, which mimics the human brain's neural system, is increasingly being 

applied in electrical automation control. In the future, neural network technology will be used in robot 

control, power equipment monitoring, and other areas to achieve more efficient and accurate control. 

3.2.3. Genetic Algorithm Technology 

Genetic algorithm technology is an optimization algorithm used to solve optimization problems. 

In the future, genetic algorithm technology will be widely applied to optimization problems in 

electrical automation control. For example, it has good prospects for application in power system 

topology optimization and load optimization. 

3.2.4. Fuzzy Logic Technology 

Fuzzy logic technology is a mathematical method based on probability theory, used to handle fuzzy 
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information and uncertainty. In the future, fuzzy logic technology will be widely applied in electrical 

automation control to achieve more refined control. For example, in power systems, fuzzy logic 

technology can be used to determine load conditions and automatically adjust accordingly. 

4. Advantages and Challenges of Artificial Intelligence Technology in Electrical Automation 

Control 

4.1. Advantages of Artificial Intelligence Technology in Electrical Automation Control 

4.1.1. Efficient and Accurate Data Processing 

Artificial intelligence technology can efficiently and accurately process large amounts of data and 

information in electrical automation systems. Electrical automation systems require handling vast 

amounts of data and information, including data from various sensors, control signals, and status 

information. Traditional control methods struggle to manage such a large volume of data and 

information, making them less efficient and accurate compared to artificial intelligence technology. 

4.1.2. Efficient Adaptive Control 

Electrical automation systems often face disturbances from external environments and internal 

parameter variations, requiring strong adaptive capabilities in control systems. Artificial intelligence 

technology can achieve adaptive control for different operating conditions by learning and adjusting 

its control strategies. This enhances the adaptability and flexibility of electrical automation systems. 

For example, in power transformer control, deep reinforcement learning can be employed to 

efficiently control transformers based on extensive historical data, resulting in more stable and 

reliable operation. 

4.1.3. Intelligent Management 

Artificial intelligence technology possesses intelligence and can help achieve intelligent 

management of electrical automation systems by analyzing and predicting large amounts of data and 

information. By establishing intelligent decision models, artificial intelligence technology optimizes 

and controls production processes, improving production efficiency and product quality. For instance, 

machine learning can be used for monitoring and predicting power quality, enhancing the reliability 

and stability of the power supply system. Additionally, by analyzing and predicting historical data, 

potential equipment faults can be identified in advance, minimizing production downtime and 

reducing costs. 

4.1.4. Cost Reduction and Efficiency Improvement 

By enabling more efficient and accurate control, artificial intelligence technology can help reduce 

production costs and improve efficiency, enhancing a company's competitiveness. In practical 

applications, artificial intelligence technology not only reduces labor costs but also increases the 

utilization rate and speed of production equipment. For example, in factories where product 

classification and inspection are required, traditional methods involve significant manpower and time. 

However, using artificial intelligence technology, product classification and inspection can be 

achieved through image recognition techniques, significantly improving production efficiency and 

product quality. 
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4.2. Challenges of Artificial Intelligence Technology in Electrical Automation Control 

4.2.1. High Algorithm Complexity 

Some algorithms in artificial intelligence technology have high computational complexity, 

requiring significant computational resources and time. For example, deep learning algorithms, 

widely used in image and speech recognition, often involve complex network structures that demand 

substantial computational resources and time for model training. This poses difficulties and 

challenges in terms of performance, speed, and accuracy. Real-time requirements and system stability 

impose higher demands on the computational complexity of deep learning algorithms in power 

systems, making practical applications more challenging. 

4.2.2. Reliability Issues 

Artificial intelligence technology relies on extensive data and learning processes. However, 

inaccurate data or errors in the learning process can lead to suboptimal control results or the inability 

to achieve desired objectives. Therefore, the reliability issues of artificial intelligence technology 

need to be addressed. For instance, in urban power systems, power companies require load forecasting 

to coordinate the operation of the power grid based on different load demands. Traditional forecasting 

methods often rely on statistical models and empirical rules, limiting accuracy and reliability. 

Artificial intelligence technology can achieve more accurate and reliable load forecasting by learning 

and analyzing extensive historical data. For example, neural network models or support vector 

machine models can be used for accurate predictions. However, if the quality of historical data is low 

or if training processes encounter issues, the forecasting results may become unstable or fail to meet 

expected objectives, reducing the reliability and accuracy of predictions. 

4.2.3. Privacy Protection Issues 

Artificial intelligence technology relies on vast amounts of data and information for training and 

learning, which may include users' private information. Therefore, strengthening privacy protection 

measures is crucial to safeguarding users' privacy rights. For example, in the field of smart grids, 

smart meters dynamically adjust power supply based on user electricity usage and demand to optimize 

power supply effects. However, smart meters need to report user electricity usage and data to power 

companies, which may involve users' private information. Consequently, a series of privacy 

protection measures need to be implemented to ensure comprehensive protection of user privacy. For 

example, in a smart metering system, user data can be encrypted, and only authorized personnel can 

access and use the data to ensure adequate privacy protection. 

4.2.4. Performance Optimization Issues 

Certain artificial intelligence algorithms impose significant computational burdens and expenses 

when processing large-scale data. Algorithm performance and calculation speed need to be optimized 

to better adapt to real-world applications. Additionally, considering the significant energy 

consumption associated with artificial intelligence algorithms, their environmental impact and 

sustainability must be taken into account. For example, increasing the proportion of clean energy in 

power systems is essential for promoting sustainability. However, clean energy sources tend to be less 

stable, requiring accurate prediction and management to ensure power supply reliability and safety. 

Applying artificial intelligence technology for clean energy prediction and management can enhance 

efficiency, precision, and accuracy. Nonetheless, artificial intelligence algorithms consume 

substantial computational resources and energy, necessitating performance optimization and energy 
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consumption control in practical applications to reduce environmental impact and improve 

sustainability. 

5. Methods to Address the Challenges of Artificial Intelligence Technology in Electrical 

Automation Control 

5.1. Improve Hardware Performance 

The computational complexity of algorithms is a significant challenge for artificial intelligence 

technology in electrical automation control. To address this issue, hardware performance can be 

improved to meet the required computational resources. Firstly, dedicated accelerators designed for 

artificial intelligence, such as GPUs and TPUs, can be used for computations, significantly enhancing 

the computational efficiency and speed of algorithms. For example, in power load forecasting, using 

GPU-accelerated algorithms can greatly accelerate model training and prediction speed, improving 

the accuracy and precision of power load forecasting. Additionally, algorithm complexity and 

parameter count can be reduced to alleviate the computational burden. For instance, in power systems, 

model complexity and parameter count can be reduced by simplifying neural network models or 

selecting suitable feature extraction methods, improving algorithm efficiency and speed. 

5.2. Conduct Continuous Experimentation and Validation 

The long-term stability of artificial intelligence technology in electrical automation control is also 

a critical consideration. When applying artificial intelligence technology, continuous experimentation 

and validation are necessary to verify its long-term stability and reliability. For example, in power 

systems, historical data can be used for model training and prediction, and the results can be compared 

and validated against actual outcomes. If the predicted results align with the actual outcomes, it 

indicates that the model is reliable. Cross-validation and other techniques can also be employed to 

assess model accuracy and stability. 

5.3. Integration of Multiple Artificial Intelligence Technologies 

To further enhance the intelligence level of electrical automation control, integrating multiple 

artificial intelligence technologies can be employed to achieve more intelligent electrical automation 

control. For example, in power systems, multiple artificial intelligence technologies, such as deep 

learning and reinforcement learning, can be simultaneously utilized for power load forecasting. Deep 

learning algorithms can learn from historical data to predict the changing trends of power load, while 

reinforcement learning algorithms can optimize power load control strategies through interaction with 

the environment and trial-and-error, enabling more intelligent electrical automation control. 

5.4. Algorithm Optimization for Artificial Intelligence Technology 

To improve the reliability and performance of artificial intelligence technology in electrical 

automation control, algorithm optimization can be employed. Appropriate algorithm models can be 

selected based on task characteristics, and the models can be optimized and adjusted. For example, 

in power systems, convolutional neural networks are commonly used for power quality monitoring 

and prediction. By optimizing and simplifying the network models, such as model compression and 

simplification, computational complexity can be reduced, enhancing algorithm efficiency and speed. 

Additionally, techniques like deep reinforcement learning can be employed to optimize algorithm 

models and achieve more intelligent electrical automation control. Deep reinforcement learning 
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combines deep learning and reinforcement learning methods to optimize control strategies through 

interaction with the environment and trial-and-error, enabling more flexible and intelligent control 

approaches. 

6. Conclusion 

The application prospects of artificial intelligence technology in electrical automation control are 

vast. Although there are challenges to address, solutions can be found through continuous efforts and 

research. In the future, we should continue to focus on the development of artificial intelligence 

technology in electrical automation control and actively explore and expand its application scope to 

promote the development and improvement of electrical automation technology. Furthermore, it is 

necessary to actively pursue technological innovation, enhance the application level of artificial 

intelligence technology, and make greater contributions to the development of electrical automation. 
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