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Abstract: To enhance the operational management efficiency of the power communication network, artificial intelli-
gence technology was utilized to develop a digitalization method for distribution panels within the communication
power system. By implementing object detection and text recognition, real-time monitoring of the power supply status
for each subordinate branch in the distribution panel was achieved. Firstly, a multi-layer nested recognition network

(MLNRN) architecture was proposed, which incorporated lightweight strategies to reduce the computational demands

iR EER: 2024-11-14; fEEEER: 2024-12-17

BIE1EE: XK, liulin2@csg.cn

HEWH: f M ESRIH (No.ZDKIXM20222029)

Foundation Item: The Key Technology Project of China Southern Power Grid (No.ZDKJXM20222029)



- 177 -

on terminal devices, allowing for efficient and accurate structured output of the distribution panel’ s power supply sta-
tus. Secondly, an improved YOLOVS5 network was introduced for the task of icon detection. By integrating ConvNext
Block and bidirectional feature pynamid network (Bi-FPN) structures, the recognition accuracy for small targets, such
as status lights, was significantly enhanced. Finally, a text recognition model targeting the labels of subordinate
branches in the distribution panel was constructed on the basis of the convolutional recurrent neural network-
connectionist temporal classification (CRNN-CTC). Transfer learning and image augmentation strategies were em-
ployed to improve recognition accuracy for text with multiple character types in non-standard distribution panel im-
ages. Simulation experiments demonstrate that the average accuracy of image recognition is 97.2%, whereas the accu-
racy of text recognition is 92%. These results validate the effectiveness and applicability of the proposed architecture
in the digitalization of power distribution panel, which provides an effective solution for video inspection and intelli-
gent maintenance in power communication networks.

Key words: power communication network, digitization of power distribution panel, image identification, character

recognition, YOLOVS, lightweight, CRNN
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