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Absracr—With the development of the aufomatic inspection of
unmanned aerial vehicles (UAVs), improving the detection
accuracy of insulators will not only help further insulator state
detection and fault diagnesiz but also contribute to the early
landing of the UAVs" automatic inspection system. In this paper,
we propose a data augmentation method based on the random
crop te improve the detection aceuracy of insulators. Firstly, it
ensures the validity of the label by generating a patch that contains
the centers of all ground truth boxes. Secondly, it achieves a
balance between protecting the ground truth and random
cropping by limiting the area ratio of each ground truth box before
and after random cropping. We find that these two steps increase
the attention of the model to the insulator. On the self-made
insulator dataset, the solution achieves 91.2% and 89.3% mAP in
YOLOv3 and RetinaNet respectively, which is 3% and 1.5%
better than the random crop.

Keywords—dara  angmentanon, imsularer detection, object
derecrion, random erap

I INTRODUCTION

A. Insulator Detection

Insulators is one of the most used infrastructures in
transmission lines, which has great importance i electrically
isolating and mechanically securing wires [1]. However, the
Linutation of production materials and long-term exposure to the
ontdoors causes damage to insulators, such as aging, rusting and
bursting, which poses a great threat to the secunty of
transmission lines. At present, the main way of msulator fault
detection is to take pictures of transmission lines by UAVs. and
then manually identify the insulators in aenal images [2]. Even
the application of UAVs greatly reduces the workload of manual
inspections, it still requires a lot of manpower to analyze aerial
images because of the wide range of transmission lines.
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Therefore, an automatic algorithms to detect insulators 1s
necessary as the premise of fault detection.

Most early works use Support Vector Machine (SVM) to
classify features[3.4,5.6]. Li et al. [3] first use profile projection
to search msulators location and then extract five different
features. Han et al. [4] extract histograms of oriented gradients
(HOG) features based on the segment detection results.
Meanwhile, Jabid et al. [5] directly extract feature by
introducing the sliding window based local directional pattern
(LDP). Tiantian et al. [6] combine the HOG features and local
binary pattern (LBP) features before SVM. Apart from SVM,
Liao et al. [7] use a coarse-to-fine matching strategy based on
local feature with multiscale and multifeature descriptors.
Meanwhile, deep learning largely expedites the research in
object detection. The convolutional neural network (CNN) 1s
involved in insulater detzction, and improve the network
structure to improve the accuracy. The work in [8] adopted a
structure of multi-scale feature fusion and the spatial pyramid
peeling (SPP) medel to the MTI-YOLO. The work m [9]
aclieved better detection of insulators by improving the anchor
generation method and non-maximum suppression (NMS) in the
region proposal network of the Faster R-CNN model The
authors in [10] introduced the two-stage fine-tuning strategy in
the 55D ftraiming procedure. In [11] and [12], two novel
detection methods based on the visual attention mechanism were
developed. The solution preposed in [13] combined the CNN
and self-attention mechamsm for aerial msulator detection. In
summary, much research effort has been made to increase the
detection accuracy of insulators by improving the network
structure or traimng process. Different from the above
improvements, this paper improves the accuracy of insulator
detection from the perspective of data augmentation.

B Ramdom Crop

Data Augmentation [14] is a techmique of artificially
expanding a traming dataset by limited data to produce more
equivalent data. With its powerful capabilities to improve the
generalization of the model, it is indispensable in the process of
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