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Figure 1 Overall technical roadmap
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Figure 2 Unsupervised contact coarse positioning
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Figure 7 Missing contact completion
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Figure 10 Intelligent insertion of aviation

electrical connectors
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3D Model-based Visual Recognition Method of Aviation Electrical Connector’s Contacts

WANG Yuntao', ZHANG Shang’ an®, XU Yingpeng’, GENG Junhao'

(1. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China; 2. AVIC XAC Commercial Air-
craft Co. , Ltd. , Xi’an 710089, China; 3. Zhejiang Dahua Technology Co. , Ltd. , Hangzhou 310053, China)

Abstract; The intelligent insertion assistance technology of aviation electrical connectors based on augmented real-
ity or robotic arms relied on precise prior information such as precise contact positions and sorting information.
However, the current acquisition of prior information relied entirely on manual collection, with low accuracy and
completeness. To address this issue, in this study, a 3D model-based visual recognition method of aviation electri-
cal connector’s contacts was proposed. This method coupled deep learning and image processing methods. The pre-
cise detection and positioning information acquisition of the 3D model contact for aviation electrical connectors was
achieved through a two-step contact precise positioning method based on deep learning. Then, based on the circular
layering idea, the positioned contacts were completed and sorted. Finally, fully automated, intelligent, and precise
visual recognition of complex aviation electrical connector model contacts was achieved, and accurate contact posi-
tions and sorting information were obtained. The experiment showed that the contact recognition method proposed in
this study was superior to the single deep learning method in both recognition rate and positioning accuracy. Among
them, the fusion of YOLOv7 had the best effect, with an average recognition rate of 97. 85% , an average positio-
ning error of 0. 025 mm, an average positioning time of 69 ms, a missing contact completion rate of 100% , and a
sorting accuracy rate of 100%. It could provide accurate and effective prior information for intelligent insertion as-
sistance of aviation electrical connectors based on augmented reality or robotic arms.

Keywords: electrical connector; 3D model; visual recognition; contact positioning; contact completion;

contact sorting
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Unbalanced Node Classification Based on Minority Class Weighted and

Anomalous Connectivity

WANG Junfeng, YANG Jiayue, LI Dun

(School of Computer and Artificial Intelligence, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The robot detection methods based on GNN ignored the importance of minority class nodes when dealing
with class imbalance problems, and did not consider the unique connectivity problem of graph structures, resulting
in unsatisfactory node classification performance. Therefore, in response to the shortcomings of existing solutions,
in this study, a class imbalanced node classification algorithm was proposed based on minority class weighted and
abnormal connectivity margin loss, which extended the traditional imbalanced classification idea in the field of ma-
chine learning to graph structured data. Based on GraphSMOTE , minority class weighted aggregation was performed
to enhance the feature aggregation of minority nodes. In the oversampling stage, the SMOTE algorithm was used to
process imbalanced data, which considering node representation and topology structure. Simultaneously training an
edge generator to model relational information and introducing anomalous connectivity margin loss to improve
GNN's perception of connectivity anomalies and enhance the model’s learning of connectivity information. Finally,
experiments were conducted on publicly available Weibo, Twitter fake accounts, and BlogCatalog datasets. The
comparison results with the five baselines of SMOTE, Re-weight, GraphSMOTE, DR-GCN, and mGNN showed
that the average ACC of the algorithm proposed in this study reached 84.3% , with an accuracy improvement of
1.3% compared to the mGNN model on the Kaggle dataset.

Keywords: robot account; class imbalance; graph structure; minority class weighted; connectivity



