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DESCRIPTION
Scientific management and sustainable growth of coastal zones 
depend on the precise extraction and mapping of Floating Raft 
Aquaculture (FRA). The existing pertinent methods, however, 
rely on massive sample sizes and intricate classifiers, which have 
limited generalization capacity and are not appropriate for 
widespread application. This work suggests a novel hyperspectral 
index based on remote sensing photos to address these problems, 
called the Hyperspectral Index for Floating Raft Aquaculture 
(HSI-FRA) Based on the analysis of the spectral data, the HSI-
FRA employs four bands, one at 580 nm and the other at 740 
nm, to increase the spectral difference between the saltwater and 
the floating raft aquaculture through band computation and 
create the extraction index of the floating raft aquaculture. The 
extraction of floating raft aquaculture information is realized 
using a decision tree classification process using the HSI-FRA, 
which has greater advantages than those of older approaches. 
The experimental findings indicate that the suggested method is 
effective at separating the floating raft aquacultures in an 
offshore complicated maritime environment because it is 
straightforward, quick, and precise.

A production method known as offshore aquaculture uses 
artificial means to encourage the breeding, reproduction, and 
growth of marine creatures and plants. An important form of 
offshore aquaculture known as Floating Raft Aquaculture (FRA) 
often takes place in shallow oceans with a depth of 10 to 20 
meters. The Food and Agriculture Organization (FAO) estimates 
that the peak year for world fish output was 2016, when 171 
million tons were produced, with 47% coming from aquaculture 
(FAO, 2016). Tropical, subtropical, and temperate monsoon 
climate zones are represented in China's coastal zones, which 
extend from the mouth of the Yalu River in the north to the 
estuary of the Beilun River in the south. These climate zones 
offer ideal innate conditions for the development of offshore 
aquacultures. China, which produces more than 60% of the 
world's aquaculture products, is a key player in addressing 
concerns related to global food security and nutrition. However,

the recent rapid growth of aquaculture areas has brought about a
number of difficulties, including the depletion of biodiversity,
the shrinkage of natural wetlands, and contamination of the
maritime environment. Therefore, precise offshore floating raft
aquaculture monitoring is crucial for the management of coastal
zones on a scientific basis and for the sustainable growth of
coastal areas.

Field measurements and statistical surveys are typically used to
extract information for FRA. The field measurement approach is
time- and money-consuming, while statistical survey methods'
findings are highly unclear and subject to human error. With its
broad spatial coverage, quick imaging speed, several spectral
bands, and lengthy time series, remote sensing technology has
taken over as the primary method for gathering data from FRA
regions. To automatically recognize and extract offshore floating
raft aquaculture information, various techniques have been
developed recently. Currently, pixel-based classification, object-
oriented classification, and deep learning-based approaches are
the three main ways to complete this task. In order to
distinguish the spectral information differences between the
FRA and other ground objects, the pixel-based classification
method is used. Threshold segmentation, supervised
classification, and spectral indices are the major components of
this method. It is a simple and quick procedure, but it needs to
be applied in a way that distinguishes between diverse things'
spectral characteristics because it might be impacted by claims
like "the same object has different spectra" and "different objects
have the same spectrum."

The object-oriented categorization approach uses rules for object
characteristics including spectrum, shape, and texture to identify
and extract the FRA information. Although this approach is very
accurate, it is also time-consuming to set up the rules. To extract
the information about offshore floating raft aquaculture, the
deep learning-based method is integrated with fully
convolutional neural network, stacking sparse auto-encoder, and
other algorithms. Deep learning methods have shown
comparable results with excellent recognition accuracy, but they
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require a huge number of training examples for various contexts.
Multispectral remote sensing data with medium and high spatial
resolution are the most popular data sources utilized in current
research. In actuality, multispectral images have a broad range,
few bands, and weak recognition abilities. The special spectral
properties of offshore FRA cannot be completely utilized for
complex marine environments like nearshore turbid water
bodies. Low extraction precision is caused by the phenomenon
of "same object has distinct spectra" and "different things have

the same spectrum. Index construction is driven by the
aforementioned limitations and offers clear benefits like wide-
ranging applications and simple, quick, and strong
generalization. Using more than 100 small bands, hyperspectral
imaging gathers continuous spectral responses from visible to
shortwave infrared wavelengths. It offers data opportunities for
extensive monitoring and has better capacity for differentiating
ground items.
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