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1 INTRODUCTION
Excessive use of energy makes environmental problems increasingly prominent and gradually affects people’s production and life. Therefore, wind energy, solar energy, and other renewable new energy sources are gradually rising in the application of the power system, but these new energy sources are vulnerable to the environment, and the operation stability is poor, which seriously reduces the power quality, and cannot work well with the power grid, which restricts its development (Tu et al., 2018; Ren et al., 2020; Guo et al., 2021). With the overall improvement of family living standards, electric vehicles, electricity replacement, smart homes, and the popularity of new energy equipment, power load also presents rapid growth. Effective load monitoring can provide timely feedback on residents’ electricity situation, and then the network regulation to save electricity can effectively reduce the waste of energy (Zhang et al., 2019; Luo et al., 2020; Zheng et al., 2020). As an efficient and practical tool, artificial intelligence plays an important role in constructing the global perception of terminal electrical quantity feature recognition (Gao et al., 2018; Chahla et al., 2019; Liang et al., 2019). At present, many scholars conduct non-invasive load research through artificial intelligence-related technologies and use cloud terminals to build a cloud network of the power system. The overall steps can be seen in Figure 1. However, the practical application of the global perception of terminal power consumption will face many challenges. First, the current method used is only suitable for high-frequency sampling data, with high hardware requirements for the acquisition device. Second, intra-class differences between loads lead to insufficient generalization ability of existing load labels, and non-invasive load identification across datasets and regions is still difficult to achieve ideal results. This study clarifies the above issues and brings some views on different electrical feature identifications.
[image: Figure 1]FIGURE 1 | Global perception diagram of terminal power consumption.
2 ELECTRICAL QUANTITY FEATURE IDENTIFICATION METHOD
The terminal power global perception of electrical quantity feature identification mainly includes a non-invasive terminal, low-voltage intelligent switch, home energy router, and intelligent interactive terminal (Rousseeuw and Hubert, 2018; Wang et al., 2020). Non-invasive terminal identification is the core technology of electrical feature identification. By analyzing the electrical parameters such as voltage and current at the measurement point, the user’s total load is decomposed, as well as the use status of individual electrical equipment, energy consumption, and other energy consumption information. Therefore, accurate identification of load is the core problem of electrical feature identification. Cui et al. (2022) adopted image recognition technology. In order to prevent the identification of electrical equipment with a single feature as a label, due to the lack of information, a non-invasive load classification and recognition method is proposed based on time-series two-dimensional visualization and transfer learning. In addition to the use of image recognition technology, to improve the edge terminal distribution data identification analysis ability through analyzing distribution data, extraction from multiple angles distribution data flow features, and using the K-means clustering method to meet the requirements of distribution data flow identification, scholars put forward a marginal terminal based on the characteristics of the distribution data flow protocol identification method (Huang et al., 2021). In the same clustering method, starting from the steady-state current analysis of home electrical load, Zhang (2021) proposed an identification method based on wavelet packet energy characteristics, improved the BP neural network, made wavelet packet decomposition of the steady-state current signal, extracted the high- and low-frequency characteristics of signals, and made the load characteristics more accurate. The neural network can play a good role in identifying problems. Bi et al. (2021), based on power sliding window event detection method, deep belief network load identification method, and load identification, realized electricity time and electricity consumption behavior load classification calculation analysis. Compared with the traditional intelligent algorithm, the method has higher accuracy and can identify the accurate load online. A different neural network can play a different effect. Different from the traditional random initialization convolutional neural network of the kernel learning method, Li (2021a) put forward an improved neural network recognition model to deconvolution feature extraction technology for electrical equipment fusion image feature mapping matrix extraction. The trained model can improve the recognition accuracy of electrical equipment to realize the intelligent recognition of equipment. In terms of deep learning, the classic deep learning model-LSTM network is also used for load decomposition. In order to better judge the current moment load state, Liu (2021) introduced the attention mechanism and bidirectional network to establish three improved models. Furthermore, for the LSTM network, Huang’s study (2021) is based on the NILM technology for low-frequency datasets. For the problem of too few low-frequency sampling features, a load decomposition algorithm based on the combination of LSTM and attention mechanism is proposed to input the segmented power sequence into the trained RNN network and use the attention mechanism to focus on the corresponding input near the key data, to improve the training speed and accuracy. In view of the existing non-invasive load monitoring algorithm, including weak generalization ability of download monitoring in different scenarios, insufficient simultaneous action processing ability of multiple loads, and lack of external information utilization, a non-invasive load monitoring method based on an intelligent decision support system is proposed. Human–computer interaction using integrated components of the decision support system gives load monitoring higher flexibility and scalability (Zhu, 2018).
3 PRACTICAL APPLICATION OF TERMINAL POWER CONSUMPTION GLOBAL PERCEPTION
For the power grid, the terminal power consumption global perception of electrical quantity feature identification is mainly used to prevent the occurrence of hazards and provide visualization and detectable convenience for the power industry. In the construction of terminal global perception, the industrial load is also important, and the industrial load data record important information such as the user’s power consumption mode and electricity demand level. However, it will lead to outliers doping in the recording data due to interference. The identification and correction method for power load outlier of industrial users is put forward, which improves the accuracy of prediction data. It can also be used to analyze the power consumption law of large industrial users, which helps build a global perception system with a prediction function (Zhao et al., 2017). Electrical feature identification of terminal electricity global perception also plays an important role in the power market, based on the probability prediction of abnormal online real-time identification method, using variable Bayes inference for probability prediction mode training, so as to realize the online identification of abnormal data (Liu et al., 2021). In terms of fault detection, for the intelligent demand for fine load data and refined power behavior mining technology, Yi (2021) put forward the multi-target particle group algorithm non-invasive load identification method, accurate identification with non-invasive load monitoring, using BP neural network training to get each load switching probability distribution curve, correct the identification results, accurately identify common household electrical faults, and prevent disasters. Global perception has an important role in fire prevention, which utlizes the historical data collected by sensors for fusion processing and calculation. K-means, an unsupervised learning clustering algorithm based on machine learning is used to cluster the historical data of equipment according to the industry. Moment is used to compare the difference between prediction features and monitoring features to judge whether the electrical equipment works abnormally (Li, 2021b). Finally, network security is also extremely important. As the main national power transmission network, it cannot be attacked by criminals. Therefore, combined with machine learning, the security detection technology for different power grid embedded terminals is proposed to realize the comprehensive security detection of the power grid embedded terminals (Zhang, 2020).
4 DISCUSSION AND CONCLUSION
Combination of artificial intelligence and electrical features of terminal global perception technology can realize clear image access, automatically identify the distribution of load, realize real-time storage and update of data, AI intelligent analysis forecast danger, realize the perception of power grid operation situation, and grid emergency dispatching disposal, combined with the distribution network terminal and cloud platform, jointly realize the security of terminal electricity. In terms of the application of the global perception of terminal electricity consumption, the safety prevention of electrical appliances, the accurate charging of the power market, and the security protection of the power network have been studied by different scholars. However, there are still many directions to be improved in the research of terminal power global perception technology of artificial intelligence and electrical quantity feature identification.
At present, the proposed method is only applicable to high-frequency sampling data, which requires high hardware requirements of the acquisition device, so it is very important to improve the ability of the acquisition device. Within-class differences between loads lead to insufficient generalization ability of existing load labels, and non-invasive load identification across datasets and regions is still difficult to achieve ideal results. It is still difficult to design representative polymorphic models for multi-state loads. Therefore, how to reduce the application cost while ensuring the accuracy of load identification and how to select suitable load labels to minimize the difference in similar loads and maximize the difference in different loads will be the core of the future non-intrusive load identification research.
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