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Construction and application of smart electromagnetic space

FANG Shengliang, HU Haojie
(Academy of Space Information, Space Engineering University , Beijing 100191, China)

Abstract: In the electromagnetic space, the physical domain and information domain cannot be
effectively integrated and the application of electromagnetic information lacks intelligence. A concept of
intelligent electromagnetic space is put forward. The intelligent electromagnetic space should bear the
ability of representation, understanding, predicting and decision making. Taking the model as the core,
taking the software as the carrier, with highly data—driven, it can achieve accurate mapping of the
physical world and provide intelligent decision-making services for the combat command and troop
operations. According to the organization mechanism of electromagnetic space information, the problem
of multi-source heterogeneous physics—information data fusion is further solved, and the technical
framework is constructed. Some key technologies and implementation ideas are proposed, including
Geographic Coordinate Subdividing Grid with One Dimension Integral Coding on 2n-Tree—-N Dimensions
(GEOSOT-ND) high—dimensional tensor modeling and computation, multi-domain electromagnetic
space sensing and efficient storage, full-dimensional electromagnetic situation reconstruction and
intelligent deduction, and grid data—driven application methods.
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Fig.2 Conceptual model for layered application of electromagnetic physical space
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Fig.3 Conceptual model of intelligent cognition in electromagnetic physical space
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visual presentation intelligent diagnosis scientific prediction aid decision making
the physical Level 1 describe Level 2 diagnosis Level 3 predict Level 4 decision
world through the data collected by analyze historical data and  reveal the relationship to guide behavior based on the
the sensing device, the check the reasons for between various types of  analysis of the past and
standby elements of the function and performance  patterns and predict the prediction of the future.
physical entity are monitored changes. future.

and dynamically described.

Fig.4 Four capabilities of intelligent electromagnetic space
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o the essence of digital twinning is to reconstruct atomic orbits in a sea of bits to optimize

it resources in the physical world through the flow of data

.
o the core of digital twin is to build a mechanism model or data—driven model for physical entities

modelisupport and logical objects to form the virtual and real interaction of physical space in cyberspace

q
software defined o the key to digital twin is to code and standardize the model to dynamically simulate or monitor the
real state, behavior and criteria of the physical space in the form of software

J

q
precise mapping o through sensing, modeling, software and other technologies, the physical space in cyberspace to
achieve a comprehensive presentation, accurate expression and dynamic monitoring

* in the future, digital twin will integrate artificial intelligence and other technologies to realize
virtual and real interaction between physical space and cyberspace, to assist decision-making and
continuous optimization )

the intelligent
decision

Fig.5 Typical characteristics of intelligent electromagnetic space
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Fig.6 Three foundations of intelligent electromagnetic space
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Fig.7 Schematic diagram of the technical framework of intelligent electromagnetic space
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Fig.9 Electromagnetic situation intelligent reconstruction technology
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Fig.11 Comparative experiment of intelligent electromagnetic space characteristics
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Fig.12 Electromagnetic information under strong noise
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Fig.14 Visual effect of electromagnetic information reduction experiment
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Fig.18 Abnormal monitoring and identification results
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