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Fig. 10 Comparison of 10 test results using different methods
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Tab.2 Test 1 model comparison results
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Tab. 4 Test 2 model comparison results
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Fault diagnosis of motor rolling bearings based on dual-channel information
fusion and VCC-FuseNet

HE Yuling"> ZHENG Hai"? DAI Derui"’> ZHI Jiahe"* WANG Nana’

(1. Hebei Key Laboratory of Electric Machinery Health Maintenance & Failure Prevention, North China Electric Power
University, Baoding 071003, China)
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WANG Xiaolong'*

Power Machinery, North China Electric Power University, Baoding 071003, China)
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Abstract: [Objective] To address the insufficient collaborative utilization of multi-source signals and shallow cross-modal
feature fusion in motor bearing fault diagnosis, a novel model named VCC-FuseNet based on dual-channel cross-modal
attention fusion was proposed. [Methods] Firstly, vibration signals and three-phase current signals were reconstructed into
Gramian angular difference fields (GADF) and fusion-type recurrence plots (RP) for unified two-dimensional visual
representation. Secondly, deep fault features were extracted using dual-channel ConvNeXt backbones, and a Transformer-
based cross-modal attention fusion module was incorporated to enable deep feature interaction and fusion. Finally, the method
was validated on a permanent magnet synchronous generator (PMSG) test platform and a variable-speed bearing dataset.
[Results] The results demonstrate that VCC-FuseNet achieves recognition accuracies of 98.75% on the PMSG platform and
96.74% on the variable-speed dataset, representing improvements of up to 8.39% and 7.28% over single-modal methods,
respectively. VCC-FuseNet effectively facilitates joint diagnosis using vibration and current signals with high accuracy and
robustness.

Key words: Rolling bearing; Fault diagnosis; Multi-source information fusion; Transformer; Deep learning

Corresponding author: DAI Derui, E-mail: daideruil23@163.com

Fund: National Natural Science Foundation of China (52177042); Hebei Provincial Natural Science Foundation
(E2022502003); Chinese Fundamental Research Funds for the Central Universities (2023MS128); The Third Batch of Top
Youth Talent Support Program of Hebei Province ([2018] -27); Hebei Provincial High-Level Talent Funding Project
(B20231006); Post-graduate’s Innovation Fund Project of Hebei Province (CXZZBS2025185)

Received: 2025-05-18 Revised: 2025-06-24 (. 55)



