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Abstract:

Today’ s cyberspace covers the mobile networks; Internet of Things/sensors and social
networks, which contain massive physical objects and information of man—machine—things
in 7 ternary space”. Like big—data, once these massive “ternary objects” have been
excavated, they together will generate an enormous values to meet the needs of our
society. Due to the openness, mobility, intertwined, multi—dimensional and fragmentation
characteristics of cyberspace, such a large number of ternary—objects are not stored in
databases and they need to be sensed, expressed and associated before being retrieved
for use. To our best knowledge, we did not seen such integrated research/system been
ever reported. In responding to such challenges, the objectives of the project aim to
complete: 1) novel integrated ternary space object sensing and expression into dynamic
ternary relational-graphs; 2) the theory and approaches on association of large-scaled
multidimensional ternary relational—graphs into “association graphs” ; 3) efficient P2P
architecture based retrieval theories and technologies on large scaled association
graphs; 4) exemplary applications of the above approaches onto telecoms and courier
business in smart city.
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Abstract (Brief description of research background, main methods,
contributions, and research data):

This project focuses on the overall intelligent processing in generalized cyberspace.
Aiming at the discrete, highly heterogeneous, and large—scale data of the
“human—-machine—thing” ternary space, it proposes a “Ternary space of eco-systems for
Smart—City” . During the entire project implementation period, our team studied the
fundamental problems of the ternary space and provided a set of practical and feasible
solutions for information sensing, associations and complex search across the ternary
space, including the collaborative perception of physical entities at the sensor layer,
the information processing at edge layer, and the large—scale entity association and
construction at the clouds

The five-year project is progressing smoothly. According to the project plan, the team
mainly focuses on the theory and key technology of the new ternary space entity object
perception and expression as an expandable ternary relationship diagram; Correlation
theory and method of ternary relationship graph in multi-dimensional
attribute/information space; research on the theory and technology of large-scale object
retrieval in efficient peer—to—peer network and implementation of demonstration
applications in operators and security industry:

1) In terms of theoretical research, the project team conducted in-depth research on
the collaborative perception of large—scale physical entities based on the Internet of
Things, large—scale object association and modeling driven by fog computing, and
efficient intelligent search of large—scale objects supported by knowledge graphs.
Broke through relevant key technologies and achieved very good theoretical results
(including a series of models and algorithms, etc.), published 150 top papers, and
applied for 40 national patents (pending/approved).
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2) In terms of demonstrative applications, the project team cooperated with
AlarmSecur. com, a European security service operator, to apply the key technologies of
large—scale physical entity collaborative perceptions and correlations to the “smart
security service operation system”. At present, relevant systems have been tested for
security services in Europe, India, Australia and many countries in Southeast Asia.
Especially in the application of security services for ATMs in banks. Through
technologies of human—machine-object collaborative perception, association, and
knowledge graph construction search decision—making, the system helps ATMs of bank with
capability of identifications, alarm of potential security threats
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