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Abstract: Remote sensing object detection plays a major role in satellite imaging and is required in
various scenarios such as transportation, forestry, and the ocean. Deep learning techniques provide
efficient performance in remote sensing object detection. The existing techniques have the limitations
of data imbalance, overfitting, and lower efficiency in detecting small objects. This research proposes
the spiral search grasshopper (SSG) optimization technique to increase the exploitation in feature
selection. Augmentation is applied in input images to generate more images, and this helps to
train the model and reduces data imbalance problems. The VGG-19 and ResNet50 model is applied
for feature extraction, and this helps to extract deep features to represent objects. The SSG feature
selection technique increases the exploitation and select unique features for object detection that helps
to overcome the data imbalance and overfitting problem. The SSG feature selection model helps to
balance the exploration and exploitation that escape from the local optima trap. The SSG model has
82.45% mAP, the SSD model has 52.6% mAP, and the MPFP-Net model has 80.43% mAP.
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1. Introduction

Remote sensing object detection has a wide range of applications in civilian and
military fields, and is used in various scenarios such as transportation, forestry, and the
ocean. Remote sensing images are obtained from satellite sensors, and these have a different
angle view compared to natural imagery. They consists of various complex landscapes
and are less susceptible to spatial details, lighting differences, background clutter and the
atmosphere. Additionally, remote sensing images are also larger in terms of area coverage
and data size. Object detection is an attractive research field for academia and industry
regaridng remote sensing images of higher spatial resolution and images consisting of rich
information [1,2]. Deep learning techniques of convolutional neural networks (CNNs) were
applied for remote sensing due to their efficiency in handling images. CNN models have
lower efficiency in extracting the information of remote sensing images and detection results
of post-processing that result in high false alarm rates and missed detection rates for dense
targets and complex images [3]. Automatic classification of aerial images was widely carried
out using multi-class object detection and this is important for a wide range of applications
such as precision agriculture, urban planning, and intelligent monitoring [4]. Locating
specific objects and classifying the categories in aerial images present some challenging
problems such as wide multi-scale distribution, larger background, complicated scenery,
variations, and huge orientation [5].
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