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Abstract—Maritime surveillance plays a critical role in ensur-
ing the security and safety of coastal regions, demanding reliable
identification and tracking of vessels across spatially distributed
camera networks. This task is particularly challenging as the
system must identify a vessel even if it appears in different
lighting conditions, angles, or environments. In this work, we pro-
pose a real-time visual vessel re-identification system optimized
for deployment on edge devices. We evaluate our method on a
custom maritime dataset and benchmark its performances on
the NVIDIA Jetson Orin NX platform, AMD-Xilinx Kria KV260
Vision AI Kit, and a Raspberry Pi 5 with Hailo-8 accelerator.
This work highlights the feasibility of deploying advanced Re-
ID systems at the edge, enabling scalable, real-time maritime
monitoring solutions. The proposed deployments demonstrate
promising results with an inference speed of 20 FPS and a limited
degradation of 3% in mean average precision in the worst case
due to 8-bit quantization.

Index Terms—Deep-learning, Edge computing, Marine vehicles
identification

I. INTRODUCTION

According to the United Nations Conference on Trade
and Development (UNCTAD), the maritime transport sector
accounts for over 80 percent of world trade volume. It is es-
sential to guarantee the safety and security of maritime traffic
from coastguard stations, Maritime Affairs ships patrols, and
aircraft. The purpose is to maintain control over all activities
related to the maritime environment, including commercial
traffic management, sea fishing, and the monitoring of marine
pollution, among others. Maritime surveillance is the process
of monitoring, detecting, identifying, and tracking vessels and
objects in or near a marine environment. It can be conducted
using a variety of technologies and methods, including satellite
imagery, automatic identification system (AIS), radars and
cameras.

Currently, human analysis, assisted by simple intelligent
methods, remains the most common approach for processing
large-scale maritime surveillance videos. With the decreasing
cost of cameras and sensors, the volume of usable data has
surged, making analysis increasingly tedious for operators.
This time-consuming process is also prone to errors, including
missed detections due to operator fatigue. To address these
challenges, research on automated identification systems has
become a dynamic area of computer vision.

However, maritime environments present unique challenges,
including variable weather conditions, the dynamic nature of
the ocean, and the vastness of the surveillance area. These
factors can decrease the quality of visual data and complicate
object detection. Sensor fusion combining visual data such
as camera, radar, LiDAR, infrared, or even satellite feeds,

allows for better detection, even in low-visibility conditions
(fog, night-time, or adverse weather), improving the robustness
of maritime surveillance systems.

Additionally, deploying drones with embedded computer
vision systems closer to the target area can help overcome
challenges posed by the maritime environment, improve iden-
tification accuracy, and reduce the cost of maritime surveil-
lance missions. Furthermore, an image-based classification and
identification system is complementary to radar and AIS data.
It helps to remove doubts about radar detections, which are
limited in terms of target classification and identification due to
the lack of return information (radar-equivalent surface), and
to fill the gaps left by the AIS, such as jamming, shutdown or
identity theft.

Re-identifying (Re-ID) vessels is a particularly important
task in scenarios such as surveillance or tracking ships over
time, across different images or video frames. However, these
computer vision algorithms may be too resource-intensive
to be embedded on edge devices, such as those on drones.
Our research introduces a real-time system for re-identifying
marine vessels across different images. This approach that
combines a deep learning technique is based on triplet loss
network, with embedding analysis, and a k-nearest neighbors
algorithm (K-NN). It considers the appearance, category, and
orientation of vessels, to determine whether different images
represent the same object. The proposed system is designed for
deployment on edge computing devices embedded in maritime
and aerial vehicles, using initially an RGB camera.

The rest of the paper is organized as follows. Section II
presents related work on marine vessel Re-ID, while Section
IIT introduces a new large-scale marine vessel dataset. Section
IV provides training analysis, and Section V presents inference
results on edge devices. Finally, we discuss our results and
future work in Section VI, followed by the conclusion in
Section VIIL.

II. RELATED WORKS

This section introduces the concept of Re-Identification (Re-
ID) by briefly reviewing research on person and vehicle Re-ID,
followed by an exploration of recent advancements in marine
vessel detection and orientation recognition.

A. Person and Vehicle Re-Identification

Re-ID focuses on retrieving an entity of interest across
multiple non-overlapping camera views. This is a challenging
computer vision task, as its goal is not only to differentiate






