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Abstract— A significant variety of rising fields, such as 

informatics, social sciences, physics, and philosophy, are 

quickly increasing as a result of the fast development and 

broad use of artificial intelligence, spawning a new field of 

research: physical cyber intelligence (HCPI). The biological 

integration of the physical, information, and social 

environments is demonstrated by HCPI, also known as 

ternary fusion intelligence, which is one of the important 

indications and boundary subjects in the future development 

of artificial intelligence. This paper focuses on the roots of 

HCPI and explains the core idea, research material connected 

to the usage of ternary fusion cleverness, as this research is 

original in the field of artificial intelligence. The background 

and definition of HCPI are first presented; second, the 

interaction and standard aspects of HCPI are presented; and 

third, the relationship model and the HCPI system model are 

defined. On this foundation, this research examines near-term 

goals and HCPI technology.  
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I. INTRODUCTION 

The development and application of the Internet of Things 

has progressed smoothly in recent years, considerably 

increasing the coverage, detection, and operation of standard 

internet. The Internet of Things includes both human-

machine communication and the Internet of Things. People, 

things, and things, people, things, people, things, people, 

things, people, things, people, things, people, things, people, 

things, people, things, people, things, the world has evolved 

into a cyber physical system (CPS) which blends the 

information base with the physical environment. The 

distinction between the real and digital worlds, as well as 

human civilization, has steadily blurred. The human world is 

transitioning from a dual world of social and physical realms 

to a single world of "human, machine, and material". As a 

result, human computer integration intelligence should be a 

ternary fusion intelligence that integrates and encourages 

each other in the context of the development and execution of 

CPS. 

 
Fig. 1: Visual space, information space, and public space              

are all integrated in an interactive way. 

 

II. INTELLIGENT INTERACTION AND CHARACTERISTICS OF 

TERNARY FUSION INTELLIGENCE 

A. Ternary Fusion Intelligence and Its Relationship 

Because it is the principal way of intelligent human contact 

with the computer, the human machine connection is the 

essence of "human, machine, and object." Understanding the 

present human-computer interaction is crucial to 

comprehending the software's nature. The core of software, 

in terms of flexible information, is the interaction between 

people and computers, which makes the machine 

considerably wiser. Ternary fusion intelligence needs a 

strong bond with the human machine. The present male 

machine connection, on the other hand, is a low-level 

relationship, comparable to a slave or tool relationship. It is 

logical to suppose that when machine intelligence develops 

to a point where the machine is self-aware, the machine-

human interaction will progressively evolve into one of trust 

and collaboration. In order to communicate and collaborate 

in the language of quality information, a human, a computer, 

and an item must all speak the same language. 

B. Ternary Fusion Intelligence Characteristics 

1) Deep integration  

An essential research topic in the field of human-computer 

interaction is to seek collaboration between humans and 

machines, as well as to achieve complete understanding and 

trust. When creating human-computer interaction systems, 

humans should understand how machines think, and 

machines should learn about people's world views and values. 

They should also take into account each other's traits and 

limits. Bringing people's thoughts to the machine is 

frequently necessary for effective human-computer 

intelligence integration. The machine must take the user's 

personality, habits, and preferences into account. The 
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computer and the mind work together to maximize the 

benefits of each, such as the combination of human intuitive 

thinking with machine signal detection and processing 

abilities. 

C. Deep situational awareness 

Deep situational awareness is more than just a basic sense of 

the surroundings; it's a deep cognition that takes into account 

people's preferences as well as machine capabilities. It must 

not only comprehend the external world, but also examine the 

interplay between the environment, users, and machines. Not 

only does ternary fusion intelligence have self-organization, 

self-adaptation, and self-optimization qualities, but it also has 

additional organization and mutual adaptation properties. It's 

a self-contained agent with a closed loop of expectation 

selection and prediction control. 

D. People centered 

Through data information communication and interaction, 

virtual and real blending, and the development of ternary 

fusion intelligence, the future will be the scene of human 

society, machine virtual space, physical natural space, 

producing a new social form of ternary fusion intelligence. 

Man, and machine, man and environment will live in peace, 

symbiosis, and joint wealth in this new social structure, which 

is a new partnership. With the development and application 

of ternary fusion intelligence, artificial intelligence systems 

will place a greater emphasis on personalized customization 

based on context awareness, and users will be more involved 

in the system's design and implementation process, even 

becoming an important part of it. 

III. ACHIEVING GOALS AND TECHNICAL APPROACHES 

A. Achieving Goals 

The main goal of ternary integration intelligence is to see 

deep integration of human, machine, and material 

intelligence, to build a ubiquitous broadband network to 

connect everyone to everything, and to create a new 

ecological system based on man-made coexistence and 

harmony between man and nature. 

 We aspire to achieve free international integration 

and progress for everybody in the realm of international 

integration. Everyone will be a central information Centre, 

allowing them to organize and use information productive 

resources, health and personal creation interests, and to enjoy 

more accurate, comfortable, and advanced services in lifelong 

learning, innovation, business, public entertainment, 

shopping, entertainment, health, and health. 

 A sensor network made up of multiple sensors used 

at home, for example, can monitor human activity in a smart 

home of the future to deliver beneficial or instant information. 

Furthermore, smart equipment in the house (such as home 

service robots) can do a range of activities and complete tasks 

according on the demands of the consumers. The sensory 

network, on the other hand, may not give enough network 

information for robots to execute tasks, and the robot can 

assist the sensory network in transmitting data, improving 

data processing capabilities, and conserving energy. Despite 

the fact that the sensory network gives a lot of sensory 

information, it still requires individuals to handle the tasks. 

To put it another way, robots, sensory networks, and people 

must collaborate to fulfil the tasks that have been allocated to 

them. We can deliver the greatest possible service to family 

members at a low cost by understanding human behavior and 

purpose, and we can decrease the complexity and time it takes 

to set up and utilize a smart home system. 

B. Technical Approaches 

Discover the computer's personal paradigm, which is 

pervasive. The term "integrated computer" refers to a 

computer that has a universal utility. Calculation covers all 

aspects of the information processing process, such as 

information acquisition (visualization), transmission, 

processing, storage, and presentation [9], allowing a large 

number of people to reap the benefits of information 

technology development in a cost-effective, cost-effective, 

and sustainable way. Identify an open space generated by a 

human system, as well as a visual space embedded (machine). 

A human system is immersed in a visible space in a typical 

ternary world. Embedded systems are one of them, and they 

are utilized to increase communication between the human 

and physical worlds. The embedded system keeps track of a 

person's physical, mental, and emotional processes before 

triggering the user's purpose. The user's purpose is translated 

into a machine's visual control device, and the machine 

functions as an intelligent human agent to promote interaction 

between the human and physical worlds. Finally, people may 

make managerial decisions based on their real-world 

interactions in order to better the collaborative process in the 

future [10]. 

 The symbiotic computer programming of human 

beings based on human interactions, which is a complex 

intelligence made of human intelligence, mechanical 

intelligence, and network space, is at the heart of human 

computer interaction. The human symbiotic machine's 

ingenuity emphasizes the interactive relationship between the 

human and the machine at the expense of acknowledging the 

conflict between man and machine, and they employ two 

technological methods: the first is human symbiotic 

intelligence "from machine to man," which is an intelligence 

system that is similar to human intelligence, such as an 

independent system run by no one; the second is "from man 

to machine." Human intelligence will no longer be restricted 

to one person's brain, and the human mind's constraints will 

be extended to the machine and to nature, resulting in a hybrid 

of biology, nature, and technology. 

IV. APPLICATION STATUS 

A. Intelligent Factory 

The intelligent industry, like the intelligent evolution and 

transformation of the old factory, is a shared system of human 

machine living. The intelligent factory is a new modern 

production platform that combines technology, modern 

management, and computer data processing. Not only does 

your content include intelligent machines and flexible 

systems, but it also incorporates intelligent storage, intelligent 

workshop, intelligent quality control, and business 

management information. Many nations have established 

national industrial development programmed to promote their 

economic transformation, such as the industrial internet in the 
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United States, industry 4.0 in Germany, and China's 2025 

production. 

B. Smart City 

Due to a lack of flexible technology developments, the 

building of smart cities throughout the world has been gradual 

since the notion of a smart city was proposed in 2010. After 

2010, a new age of intelligent city design began, marked by 

the Internet of Things, big data, cloud computing, and 

artificial intelligence. A smart city is a type of sophisticated 

urban information driven by new technology and data. In-

depth integration of information, industrial growth, and 

urbanization will aid in alleviating the "disease of the large 

cities," improving the quality of urban migration, promoting 

good governance, and improving urban government 

efficiency and citizen quality of life. A smart city stresses 

intelligent, people-centered, knowledge-based, and 

sustainable development in addition to clever use of 

information technology in all aspects of city life. The 

construction of a smart city is included into a number of 

international development strategies, including the European 

Union's "2010 strategy," Berlin, Germany's "2020 electric 

vehicle operating system," Brazil's "smart city management 

system," South Korea's "Korea," Japan's "Japan," and so on. 

China restarted the development of smart cities in 2012. 

 Intelligent public service, complex city intelligence, 

intelligent asset plan, intelligent production system, 

intelligent trade system, smart power app, smart social 

management system, smart transportation system, intelligent 

life security system, smart housing service programmed, 

smart education and cultural service system, and so on are all 

areas that go into making a smart city. 

C. Smart Country 

A fresh phase of technical industrial transformation is 

currently pushing human society's transition to a new social 

form. Many industrialized nations throughout the world, 

including Germany, the United Kingdom, South Korea, 

Singapore, and Japan have recognized the importance of this 

round of scientific and technological revolution and have 

produced related strategic plans and implemented relevant 

practices. 

V. CONCLUSION 

The study and use of ternary fusion innovation is still in its 

early stages. People will be focused on a three-dimensional 

human society, machine, and integration of technology with 

intelligent technology as a result of the promotion of a new 

revolution in science and technology. I full use of resources 

for the individual society, knowledge base, and physical 

world will form a people who are focused on a three-

dimensional human society, machine, and integration of 

technology with intelligent technology. Everyone becomes a 

new location and resource organization in Ku a society of 

ternary fusion integration, which may view entire new 

wisdom, production, and progress. 
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