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Table 1 Capability levels of digital twin

f )y % 4%
Capability levels

FRAK

Level name

FEAE

Features

0 Standalone -
may not yet exist

1 Descriptive point of time

2 Diagnostic shooting

3 Predictive

4 Prescriptive quantification

5 Autonomous

Standalone description of the asset disconnected from the real environment. The physical asset

CAD-models and real-time stream of sensor data describe the up to date state of the asset at any

Can present diagnostic information which supports users with condition monitoring and trouble-

Can predict the system's future states or performance,and can support prognostic capabilities

Can provide prescriptions or recommendations based on what-if analysis and risk assessment/

Can replace the user by closing the control loop to make decisions and execute control actions on
the system autonomously
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Research and Application Progress on Key Technologies of Intel-
ligent Marine Ranching

WEN Lili"*,WU Man'*""
(1. Research Center for Carbon Sink and Low-Carbon Engineering in the Beibu Gulf of Guangxi,Guangxi Academy of Marine Sci-

ences.Guangxi Academy of Sciences.Nanning,Guangxi,530007,China; 2. Guangxi Key Laboratory of Marine Environmental Sci-

ence, Guangxi Academy of Marine Sciences,Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract: With the development of marine ranching from farming and animal husbandry to digitization, the
key technologies and applications of intelligent marine ranching have become one of the most popular research
fields in the development of marine economy. Starting from the concept,architecture,and common technolo-
gies of intelligent marine ranching, this article summarizes and reviews key technologies such as the Internet
of Things,artificial intelligence models,automated breeding equipment,and digital twins in intelligent marine
ranching. It discusses their research focus and progress,and introduces the construction cases of smart ma-
rine ranching at home and abroad. At the same time,the development trend of intelligent marine ranching is
prospected.

Key words:intelligent marine ranching;internet of things;artificial intelligence; machine learning; automated

equipment;digital twin
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