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A multi-category fitting detection method with
embedded visual relation masks

WANG Weil, YANG Yaoquanl, WANG Qianmingl, ZHAI Yongjiel, ZHAO Zhenbing2

(1. Department of Automation, North China Electric Power University, Baoding 071003, China; 2. Department of Electronic and
Communication Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: In the process of detecting power transmission line fittings, due to the influence of complex backgrounds,
some fittings with mutual obscuration or inconspicuous features will be hidden in complex environments and it is hard
to detect them accurately. In response to this problem, this paper proposes a multi-category hardware detection model
based on visual relationship masks. By mining and extracting the prior knowledge of visual relationships between power
transmission line fittings that contain spatial information, the visual relationship mask(VRM), and visual relationship de-
tection network(VRDN) are constructed, and the prior knowledge is integrated into the visual relationship module as
auxiliary information, realizing the precise positioning and recognition of multi-category fittings. A variety of qualitat-
ive and quantitative experiments have been performed on a data set with 14 types of hardware. The results show that the
average detection accuracy of the improved model can be increased to 76.25%, and the detection effect is better than
other advanced target detection models.

Keywords: target detection; transmission line; fittings; deep learning; visual relationship; prior knowledge; spatial in-

formation; auxiliary information
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Table 2 Test results of 14 types of fittings %

AL ARk PR LR PIRCE S By e e SEiLEE 32 Hith AR
Baseline,, 70.59 90.98 32.20 88.16 53.11 62.25 72.00
Baseline 80.91 91.94 39.27 87.05 55.77 65.40 75.99
Ours-8 77.80 93.37 43.06 87.15 56.45 66.36 77.51
Ours-16 78.58 92.63 46.21 86.85 60.11 68.33 76.66
Ours-32 77.29 92.40 40.65 87.50 58.88 66.48 76.20

o FgTHikA e kL HREHE BER RESF W R
Baseline,, 52.97 32.48 82.02 89.25 68.73 98.33 78.66
Baseline, 52.51 54.79 87.78 88.62 67.24 99.57 79.42
Ours-8 57.25 66.27 86.33 90.53 70.28 99.04 80.92
Ours-16 59.71 69.99 88.67 90.52 69.41 97.52 82.44
Ours-32 58.98 74.57 85.16 89.97 68.31 99.19 82.77
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Fig. 7 Comparison of qualitative results of hardware detection
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Table 4 Comparison of test results of all models

B HEH%
T [(SEEINRWEE S 3 — mAPs/%  mAPs)5/%
BoAImk e Hit g URE [EIEE

Baseline,,, 608x608 32.48 62.25 32.20 53.11 82.02 69.41 37.10
Baseline,, 600x800 54.79 65.40 39.27 55.77 87.78 73.30 40.96
SSD 600%600 56.20 61.14 43.88 59.80 71.49 72.33 40.74
YOLOV3 608%608 59.55 55.87 29.15 50.08 80.04 64.96 35.86
YOLOVv3-SPP 608%608 61.42 65.93 35.53 56.46 83.80 72.55 41.17
A3C-16 600x800 69.99 68.33 46.21 60.11 88.67 76.25 42.50
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