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Ship detection and tracking have attracted a lot of attention in remote sensing because of the great potential in
military application and port activities analysis. Compared with the vehicle targets, the size of the ship targets
varies in a wide range, and the background of the track is commonly water, which may limit the performance of
tracking methods. The feature of the water background is very similar to adjacent frames, which leads to ineffective
motion information from the background analysis. Tracking algorithms such as optical flow-based tracker and
offline tracking methods are thus not proper for ship tracking. Therefore, several novel models have been proposed

to track ships from satellite videos.

satellite video traffic target tracking ship tracking

| 1. Introduction

Object tracking is a hot topic in computer vision and remote sensing, and it typically employs a bounding box that
locks onto the region of interest (ROI) when only an initial state of the target (in a video frame) is available 2],
Thanks to the development of satellite imaging technology, various satellites with advanced onboard cameras have
been launched to obtain very high resolution (VHR) satellite videos for military and civilian applications. Compared
to traditional target tracking methods, satellite video target tracking is more efficient in motion analysis and object
surveillance, and has shown great potential applications in spying on enemies 8], monitoring and protecting sea ice

[ fighting wildfires 2!, and monitoring city trafficking &, which traditional target tracking cannot even approach.

Recent research has shown an increasing interest in traditional video-based target tracking, with numerous
algorithms proposed for accurate tracking in computer vision. Methods that utilize generative models [EIE10 of
discriminant models LLIZ2IL3II4I1SNI6NT] can be divided into two categories. The generative model-based target
tracking can be thought of as a search problem, in which the object area in the current frame is modeled and the
most similar region is chosen as the predicted location in the next frame. In contrast, discriminant models regard
object tracking as a binary classification problem and have attracted much attention due to their efficiency and

robustness 18],

The ship tracking approaches are categorized into two classes: image-based tracking methods and multi-modality-
based tracking approaches. The summary of reviewed ship tracking publications is given in Table 1. In addition,

Figure 1 shows a comparison of algorithm structure between two categories.
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Figure 1. Comparison diagram of algorithm structure for ship tracking. (a) the framework of Ref. 22 (An Example
of image-based tracking method); (b) the procedure of track-level fusion reproduced from Ref. 29 (An example of a

multi-modality-based tracking method).

Table 1. Summary of the ship tracking methods.

Target  Method Ref. Year Description
19 2019 Automatic detection and tracking for moving ships

Image-based 21 2021  Framework consists of ANGS, MDDCM, JPDA

22l 2022  Mutual convolution SN with hierarchical double regression

Ship 23 2010 Ship detection and tracking using AIS and SAR data
20 2018  Track-level fusion for noncooperative ship tracking
Multi-modality
24 2018 Integrate sequential imagery with AIS data
25 2021 Integrate satellite sequential imagery with ship location information

| 2. Image-Based Tracking Methods
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The algorithm consisted of three steps: ship detection, position correction, and ship tracking, which were realized

by the peak signal-to-noise ratio (PSNR)-based local visual saliency map, the rational polynomial coefficient (RPC)
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