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Fittings detection in transmission line images with SSD

model embedded occlusion relation module
ZHAO Zhenbing', JIANG Aixue', QI Yincheng', ZHANG Wei', ZHAO Wenqing’

(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China; 2. School of
Control and Computer Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In order to improve the accuracy of the deep learning object detection model in the automatic detection of
transmission fittings, aiming at the problem of inaccurate detection and location of fittings due to the inevitable extens-
ive intersection between the groundtruth boxes of fittings in the fittings dataset, this article proposes a description meth-
od of the occlusion relation between the objects, so as to regularly describe the mutual occlusion between the objects by
using the similarity of the intersection area as the context information of the fittings. The occlusion relation module is
designed and embedded in the single shot multibox detector (SSD) model. In order to verify the effectiveness of the SSD
model embedded with the occlusion relation module, eight kinds of small objects with intersecting groundtruth boxes are
selected for experiments, and the object number of the training set and the test set of the fittings dataset used in the ex-
periment is 6271 and 1713 respectively. The experiments show that the mean average precision (mAP) of the original
SSD model is 72.10%, the mAP of the SSD model embedded in the occlusion relation module is 76.56%, and the per-
formance is improved by 4.46%.

Keywords: transmission line fittings; occlusion; occlusion relationship description; occlusion relationship module;
single shot multibox detector; groundtruth box; object detection; deep learning
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Fig.1 Example of occluded area of object annotation box
in fittings detection dataset
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Fig.2 Occlusion relationship module structural diagram
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ule embedded in the middle of two full connection
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Fig. 5 Detection results of SSD model before and after embedding occlusion relationship module
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