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Short Abstract

Visual tracking of the arbitrary object is a fundamental and challenging topic in the field of machine vision, which has traditionally been done by
considering a model for the target and using the training data of the same video. Most trackers can hardly top the results of the most popular methods
when considering real-time and online performance. In this article, a tracker framework based on the Siamese network is presented, which is an online
tracker learning and a real-time tracking process, and its name is STD-Siam. Since the Siamese network has limited online training and cannot handle
the challenges of tracking for the long term, STD-Siam aims to switch between traditional tracking and deep learning, training both trackers to eliminate
the ambiguity between the target and the background in each scenario. First, the training data is generated through the traditional tracker, then these
data are expanded with the augmentation technique so that the deep network can be trained well. This method can be executed at a speed of 66 FPS,
and compared to the current similar algorithms, despite its simplicity, it can achieve good results and track the target for the long term. This tracking
speed is beyond real-time due to the spike detector in the frequency domain, which accurately calculates the selected target candidates and avoids
blindly scanning the entire image to reduce the computational burden.
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1-  Short Introduction

Online, real time, and long-term visual object tracking is a fundamental research problem in computer vision, artificial intelligence, and video analytics.
Object tracking aims to find the arbitrary object position in the subsequent video frames. Without prior knowledge of the target category, the tracker is
set to the first frame with an initial bounding box. The mission of a tracker system is to estimate the target's position in the following video frames, in
which often the target is non-rigid. In addition, the bounding box around the target is shown in each frame. Therefore, the visual tracking problem can
be considered a combination of classification, estimation, and detection tasks.

2-  Proposed Work and Methodology

This paper introduces an end-to-end trainable STD-Siam method for long-term and real-time visual object tracking. The tracker performs the tracking
by switching between the two modes of deep learning and the traditional method. At the beginning of the tracking process, the desired target is tracked
using a spatio-temporal context, and the labeled data results are sent to the augmentation unit. The defect of low data is solved by using augmentation,
and by cut-out the images, it can significantly overcome the challenge of relative occlusion of the target in tracking. After the completion of learning,
the deep learning tracker continues the process of tracking the target. In addition, scanning the whole image with the saliency detector uses all the
information to detect the target in the image quickly. We further demonstrate the usefulness of our tracker for long-term tracking despite the challenges.
STD-Siam also achieved state-of-the-art visual object trackers on large datasets like VOT2019/2020, VOT2018, VOT2016, OTB100, LaSOT, and
GOT-10K benchmarks while operating at 66FPS

3-  Conclusion

STD-Siam tracker can constantly capture the right arbitrary target. In general, our tracker performs better with a high number of frames because the
traditional tracker must be able to prepare several frames in which the object is located and send it to the data augmentation unit. Then, by augmenting
the data, the training unit starts working. If the number of frames is too low, the deep learning tracker will not be activated. The results prove that our
STD-Siam tracker can handle many complex tracking environments with non-rigid targets. Compared to state-of-the-art trackers, it shows competitive
performance and long-term visual tracking of the target. In the future, we intend to increase the accuracy and robustness of tracking by using the
integration of radar sensor and camera data to improve the tracker's performance in adverse weather conditions.
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