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Abstract

This paper presents the unification of all knowledge and the framework of all sciences, so it goes the theory of consciousness, the method to measure consciousness, and the three keys of the Strong AI. “Logicality and non-absoluteness” is found out to be the intrinsicality of nature, so the “Fundamental Law of Nature” is discovered. Then, the “general methodology of research” and the “model system of nature” are developed to explain everything, especially consciousness. The Coupling Theory of Consciousness tells that nature has the MFEs (More Fundamental Element) that couple to show as material and consciousness, and the brain has a CNS (central nervous system)-independent consciousness system that couples to give off the consciousness signals, with their three excitation levels to show as memory, sub-consciousness, and subjective consciousness. As consciousness is not from neurons, the method to measure consciousness via NCC (neural correlates of consciousness) is to find out participants with the same kinds of consciousness systems. And make them to produce paralleled “conscious information processes” to filtrate out the “noise” neural activities, to obtain the “real” NCC data. Examining the property of consciousness may advance not only neuroscience and physics, but also cognitive science and AI technology. First, the “conscious information processing” model has shown that the Strong AI should process the beyond-domain concepts with a self-controlled intention, second, as the “general methodology of research” is just the other name of the “principle of cognition”, we have already known the running style of the Strong AI. Hopefully, we could develop the Strong AI technology to upgrade human civilization very soon.
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1. Introduction

The physicist Dr. Erwin Schrödinger (Aug. 12, 1887 – Jan. 4. 1961) has noticed the severe diversification of science and worried about the future of science under the limitation of the human brain. He said in the foreword of his book What is life: “The unification of all our knowledge is an ultimate goal of our studies”. 

Today, the system of science is very diversified, but because of missing the unity of science, the research fields are too segmented, and disciplines closely related cannot be well attached to each other. A well-noticed example is about psychology, neuroscience, and cognitive science, without a model to cover them together, how could they be theorized and attached to each other? That is what we do in this research. We have developed a model system of nature to theorize them and many more issues. In fact, it has summarized not only science but all our knowledge of nature.

Our team had started to summarize all human knowledge in the 1990s. We soon realized that the human mental processes have missed its explanation in both physics and biology, then, we have kept focusing on examining the difference between linear thinking and nonlinear thinking in all following years. We had accumulated quite some new basic understandings of nature, but the crucial progress had not been made until we had discovered the method to measure the consciousness signals at the end of 2017, then, we started to write this paper to systematize our ideas. 


1. Methods 
This study offends no ethical rules since it is a generic study of humanity, and it is too theoretical to touch any personal information.

Our methods are to observe the difference between linear thinking and nonlinear thinking to investigate the mechanism of human mental processes. We have major examined our own mental processes and compared them with others from all perspectives in three decades. The study covers many aspects, such as human behaviors, reasoning courses, patterns of thinking, intelligence quality, and the personality and intelligence evolvement in generations. We set up models to explain, and to test those models from all aspects. Then, we observe and set up further models based on those verified models, on and on. We have gotten quite some new basic understandings of nature and science, especially the “general methodology of research” (subsection 3.1.5), so we have a mature law of reasoning, and please check subsection 3.1.5 for the detailed explanation. However, to put our methods in simple words, Dr. Douglas R. Hofstadter (Feb. 15, 1945- ) had an indication in his book GEB: “Current hard problems of science can be solved easily with a higher level of abstraction”. Getting a higher-level abstraction of nature is what we have kept trying and securing.

1. Results 

We have got only three results: first, the unification of all knowledge; second, the model system of nature; third, the method to measure the consciousness signals. However, we need quite some words to explain them.

0.   The unification of all knowledge and the framework of all sciences
3.1.1     The intrinsicality of nature

The intrinsicality of nature refers to the basic property of nature. As the change of everything can be only described by two words: logical and nonlogical, we have discovered that the intrinsicality of nature is “logicality and non-absoluteness”, and we use “non-absoluteness” to stand for “nonlogical” in physics. This is NOT either a hypothesis or an axiom but rather a logical conclusion. This discovery is so powerful, and it has not only provided the unification of all knowledge, but also enabled us to develop the framework of all sciences. 

3.1.2        The Fundamental Law of Nature

The intrinsicality of nature has given us the Fundamental Law of Nature that all natural laws have to follow: “All changes of all phenomena follow some kinds of rules, all the rules are not absolute but on conditions, all types of conditions are not absolute either, but have their own ranges as well”. In simple words, all laws are not absolute but have their boundary conditions, and those conditions are not absolute but have their own ranges too. We see that conscious phenomena have to follow this law too.

3.1.3        The Fundamental Theory of Science

Scientific theories are our descriptions of natural laws. So, the “Fundamental Law of Nature” has given us the “Fundamental Theory of Science” that all theories have to follow: “All scientific laws in all theories are not absolute but only valid within their boundary conditions on their variables, and the boundary conditions themselves are not absolute either, but have their own ranges too.” In simple words, the “Fundamental Theory of Science” is “Any scientific theory shall clearly state its boundary conditions, otherwise, it is a wrong one or at least incomplete.” We see that the theory of consciousness has to follow this theory too. 

3.1.4   The General Impact of Nature

As nature’s two most typical “nonlogical” behaviors are: a) appear the opposite suddenly; b) appear completely different suddenly, we believe that nature has a more fundamental impact that is vibrating-alike, say impacting with reverses suddenly and impacting with amplifications (or attenuations) suddenly. And as conscious phenomena are beyond space and force, we believe this more fundamental impact is beyond force, space, and mass. We call this impact the GIN (the General Impact of Nature), and call GIN’s “vibration beyond space and force” the Coupling.

As “force” is only a conception of modern physics that based on human sensations, say a point-to-point impact in space between two mass points, we assume that “force” is only one of the singular behaviors of the Coupling.

3.1.5      The general methodology of research and the holistic view of nature

[bookmark: _Hlk101945407]Science is to know nature, so it is good to establish the “general methodology of research” to develop the “model system of nature”, and to have the framework of science. The intrinsicality of nature has concluded the basic property of nature by two points: “logicality and non-absoluteness”. “Logicality” refers to the systematicness of everything, from all views of physical, phenomenal, and virtual; “non-absoluteness” refers to the wholeness of nature and all things, from all views of physical, phenomenal, and virtual. After digested about these, we have developed the “general methodology of research” as below:

The general methodology of research:

Wholeness
Non-absoluteness
Generality
Boundary conditions
Alienation
Intrinsicality of nature
Systematicness
Logicality
Perspectives
Elementarization
Hierarchy














Fig.3.1.5.1 The general methodology of research (it is also the principle of cognition)
As “logicality” refers to the systematicness of an entity, we see that the study of all entities shall follow three concerns: “hierarchy, elementarization, and perspectives”. Let us explain them below:

1. “Hierarchy” is the basic form of systematicness, and it means to describe an entity with a hierarchical tree.

So, in this research, we have developed a three-layer hierarchical tree to describe nature like this: first, as neutral monism, nature has material and consciousness as its two “elements” (or subsystems); second, the intersections of material and consciousness have given off the life phenomena, and we choose human brain as the core sample, and see that the brain has two “elements” (or subsystems) as the CNS and the consciousness system; third, the consciousness system gives off the conscious phenomena, we see that the consciousness system has produced the consciousness signals in three transformable groups, which is known as memory, sub-consciousness, and subjective consciousness. So, they can be considered as the three “elements” of consciousness. And this three-layer hierarchical tree can be understood as the general model of nature.

1. “Elementarization” is the basis of hierarchy, and it means working out the critical points.

“Elementarization” can be done with entities’ two opposite characters. That is why we elementarize nature with two elements: material and consciousness; that is why we elementarize the brain with two subsystems: the CNS and the consciousness system. And that is why we elementarize our thinking behavior with two elements: linear and nonlinear, and further elementarize linear with two elements: divergent and convergent. 

However, “elementarization” can also be done with the procedural names of entities. That is why we elementarize the consciousness signals by three elements: memory, sub-consciousness, and subjective consciousness; that is why we elementarize intelligent system with four elements: intention, cognition, decision, and action; that is why we elementarize “intelligent information processing” with three elements: “concepts connections”, “new concept formation”, and “the improving and approving of the new concept”. 

This “elementarization” process has turned a difficult research project into studying its different subsystems and their connections, which generally means a much easier work to do. We will see this process is vital to solve those “impossible” problems, such as the theory of consciousness, the Theory of Everything in physics, and how to develop the Strong AI. 

1. [bookmark: _Hlk102636355]“Perspectives” is one of the major options of “hierarchy”, and it means to study entities from different views to build up the hierarchical trees in three dimensions.

“Perspectives” basically means to study an entity about its structure, behavior, and running mechanism, because these are the three aspects to describe an issue. That is why we have arranged our study of the consciousness system to study its structure, behavior, and running mechanism. And the secondary way to see “perspectives” is to study an entity or its respects from different disciplines, such as physics, life science, psychology, etc. 

As “non-absoluteness” refers to the wholeness of an entity, we see that the study of all entities shall follow three other concerns: “generality, alienation, and boundary conditions”. Let us explain them as below:

1. “Generality” is the basis for wholeness, and it means to focus on the primary goal of research project and ignoring all others.

“Generality” means to focus on the primary goal, and this implies to transform the primary goal of the research project into a couple of “yes or no” questions. For instance, in this research, we have been focusing on two questions: A. “if there is a CNS-independent consciousness system?”; B. “if memory, sub-consciousness, and subjective consciousness are just the three excitation forms of the consciousness signals”. This “yes or no” principle can turn a difficulty project (or question) much easier because it has unveiled the essence of project (or question). For instance, regarding the experimental design of examining consciousness, that is why we only aim at telling if the method to measure consciousness is right or wrong, in the first stage of the experiment.

1. [bookmark: _Hlk102639904][bookmark: _Hlk102641206]“Alienation” is the basic practice to “generality”, and it means to identify those most unclear or obscure issues as the “elements” of an entity to identify all of its “elements”.

The “Alienation” practice means to stand away from the targeting entity to get a whole picture of it, and the “stand away” means not only in geometry but also in conception. For instance, when Newton saw an apple fell on the ground, he did not know that apple belongs to the earth or not, and he just considered it as another planet, then he had discovered the gravity law. And in this research, that is why we have assumed there is a CNS-independent consciousness system as long as there is no mature theory to say no; that is why we have assumed that consciousness is independent of neurons as long as there is not a mature theory of NCC (neural correlates of consciousness) to say no; this is why we have assumed that nature has a more fundamental impact behind force, as long as modern physics cannot say no.
	
1. “Boundary conditions” is the main practice to “generality”, and it means to examine the edges of an entity from all aspects. 

Fixing the “Boundary conditions” is the main practice to answer a “yes or no” question, so it is the main practice to “generality” and the basis to learn anything. For instance, in this research, that is why we have kept focusing on telling the “boundary conditions” of linear thinking and nonlinear thinking in our thirty years study of consciousness.

The holistic view of nature:

We have gotten the holistic view of nature with the “general model of nature” from a three-layer hierarchical tree of nature as below, which we had discussed in the above introduction of the “general methodology of research”.
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Subjective consciousness
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Human brain
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Fig.3.1.5.2    The general model of nature

Let us emphasize and repeat as follows: first, life phenomenon is abstracted as the intersection of material and consciousness; second, human brain is chosen to be the focus of life science; the brain is assumed to have two subsystems: the CNS and the consciousness system, so brain science is being segmented into three theories: the theory of CNS, the theory of consciousness system, and the theory of their interaction (the theory of NCC); third, the consciousness system is assumed to produce the consciousness signals in three transformable groups, from low to high three excitation levels show as memory, sub-consciousness, and subjective consciousness. 



0.   The model system of nature
The model system of nature is vast and infinite, but we have been focusing on describing the role of consciousness to obtain the view of nature in its wholeness.

3.2.1      The physical model of nature

We assume that nature is composed of an unknown more fundamental element (MFE), and the GIN is the impact of the MFE. So, the coupling impact between the MFEs is under two types of singularities. Type one is called the singularity of contradiction (SC) because the impact on the MFEs is reversed suddenly; type two is called the singularity of transformation (ST) because the impact on the MFEs is amplified/attenuated suddenly to make the MFEs show senior properties. And the STs are in two groups, group A (STA) makes the MFEs show as the “material” world, such as atoms, neurons, the universe, etc; group B (STB) makes the MFEs show as the mental world, such as the consciousness system, memory, emotion, etc. So, the conscious impact is a different senior impact also in coupling state, but beyond modern physics. As those singularities exist in the full range of each unknown fundamental physical quantity, they have quite some intersections with each other. So, we could extend this MFE model to give a novel scenario of nature as below:

a)    Around the cross-points of SC and STA, the impact suddenly reverses. For instance, the gravity force between two objects will be turned into a repulsive force of the same strength suddenly in case their distance reaches new levels. 

b)    Around the cross-points of SC and STB, the mental impact suddenly reverses. For instance, the interest or attraction to any object can suddenly be turned into boredom in some conditions.

[bookmark: _Hlk99458272]c)    Around the cross-points of STA and STB, the MFEs show the properties of the atoms and the consciousness system harmoniously and simultaneously—that is exactly what the life phenomena are. So, those cross-points are called the singularity of life, and each singularity stands for one species.

In summary, we have used the MFE and its coupling GIN impact to build up this physical model of nature, which is the physics-version of Neutral Monism.

3.2.2      The physical model of the brain
3.2.2.1	The four types of signals in mental processes

We have identified four types of signals during mental processes, so we could develop the model system of nature finer.

① Consciousness signals (CS) are the outcome of the consciousness system that gives us conscious experience.

② Neuronal signals (NS) refer to neural activities, which include both inside and outside of neurons, either in one neuron cell or in a group, both electrical and biochemical, and spatially both local and global in the brain.

③ Stimulus signals (SS) refer to the physical stimulus to our body, from both outside the body and inside which are generated by the body itself. And its forms vary from light, sound, and smell, to electricity, temperature, pressure, and so on.

④ Psychological signals (PS) refer to what we feel, behave, and observe. And its forms vary from expression, and talk, to emotion, body language, etc. What we felt about ourselves is the only direct way and the most precise “technology” to measure the content of consciousness till now. 

3.2.2.2	Human brain is in two subsystems: the CNS and the consciousness system

The brain has two subsystems: the CNS and the consciousness system, and human mental processes are the outcomes of their running and interactions. So, brain science is in three theories. The two theories of its two subsystems, and the third theory about their interaction, and we have the basic assumptions about them as below: 

1) The running laws of the CNS are identical among people because the general structure of the brain is identical. This is based on anatomy and other empirical knowledge in neuroscience. 

2) The running laws of the consciousness system are quite varied among people because the structures of their consciousness systems are quite varied. This is from that peoples’ personalities are vastly varied. We see that peoples’ kinds of consciousness systems have determined their patterns of thinking, and their patterns of thinking are observed as their personalities. Physically, the consciousness system is also beyond force, space, and mass, and its exact property is based on one type of singularity of the MFE.

3) The interacting law between the two subsystems is also known as the law of NCC (neural correlates of consciousness), and people cannot have identical interacting laws unless they are in the same kinds of consciousness systems. Physically, their interactions are beyond space and most other physical variables because the consciousness system is beyond space and most other physical variables, so their interaction is paralleled in the whole-brain space, instead of overlapping to some fixed area of the CNS. But, on the other hand, their interactions are related to space and most other physical variables because neurons are related to them. Physically, as both subsystems are from the MFEs, their interaction can affect not only both their signals but also both their structures if the interaction is strong enough, which generally implies mental diseases of neuronal or psychopathic respectively.

3.2.3      The physical model of the consciousness system
3.2.3.1	Define consciousness and its four aspects

Consciousness is the opposite of material and its three excitation levels show as memory, subconsciousness, and subjective consciousness. Let us describe consciousness further with its four aspects, so we can specify the model system of nature finer.

Conscious phenomenon: The initiative activities of an entity to show its existence, especially the activities to avoid its end (death) or having a new start (reproduction). This a little weird definition is based on our observation of living creatures, and it is to distinguish conscious phenomena from the sensory activities, either it is neural or mechanical, or computed. But this definition is not binding consciousness to the current living creatures, instead, it has implied that any entity that can give conscious phenomenon shall be treated as life even if it would be a manmade one.

The consciousness system: The derived form of the MFEs that gives off the consciousness signals.

The consciousness signal: It is the outcome of consciousness system performance, and it works with neural signals to produce human mental processes. Literally, each piece of our memory, idea, and other forms of knowledge in the mind can be considered as one consciousness signal, no matter we feel it or not. Physically, though its detailed properties are unknown yet, it is in a senior coupling state beyond modern physics, say not electromagnetic, biochemical, or neuronal. 

Our conscious experience: Our conscious experience refers to the psychological feeling that is based on the group work of consciousness signals. And this definition is to emphasize that the unfelt sub-consciousness signals have always joined the group work and be part of our mental processes, and that is why we see that intuition and instinct are always part of the mental processes. 

3.2.3.2	The four physical aspects of the consciousness system

Its structure: 

The consciousness system is derived from the MFE, and both its body and its impact are in a novel coupling state, which is beyond space, mass, and force. That coupling is similar to its substrate (MFE), but in a developed senior form. Because of this coupling property, it is also named physically as Thinking-Coupling (TC). One TC is composed of millions of mini-TCs, and each of them corresponds to a unique consciousness signal with its unique coupling factor. And the content of a coupling factor refers to one piece of our ideas, memories, and thoughts. But one mini-TC is not indeed physically independent, rather only literally. This is because its coupling factor can be considered literally as a group of mini-coupling factors in quite a number, and one mini-coupling factor can either stand-alone or synergize with any other one from its own group or other groups to be a "new" mini-TC. 

In the spatial view, as both the size and the running of the consciousness system are beyond space, mini-TCs are paralleling in space instead of overlapping, while the interactions are determined by the kinds and grades of their mini-coupling factors for their excitation intensity instead of a force in any form. 

The groups of mini-TCs can be classified psychologically by the kinds of our ideas, concepts, or knowledge.

The general coupling pattern (GCP) of TC is determined by the coupling patterns both within all those groups themselves and between different groups. Peoples’ GCPs are innate and generally unchanged after their grown up. One’s experience and education can only affect the volume of each group, and that is why peoples’ kinds of consciousness systems are quite stable during their adulthood. Psychologically, we can understand the running of the consciousness system is under many kinds of operation factors, and they behave differently psychologically. Peoples’ grades and quality references of their operation factors have determined their kinds of consciousness systems, just as they have determined their personality and intelligence quality.

Its signal:

The consciousness signals always couple at three levels, that psychologically behave as memory, sub-consciousness, and subjective consciousness. This is like the water molecules shown in three forms as ice, water, and steam.  
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Fig.3.2.3.2.   The three excitation levels of the consciousness signals

As Fig.3.2.3.2 shows, the two coupling thresholds of mini-TCs have given the three excitation levels of the consciousness signals as below: 

1. Below the low threshold, consciousness signals are at their non-excited state. They are the stable memories, the storage form of information.

1. Above the low threshold but below the high one, consciousness signals are at their low excited state. They are sub-consciousness that is not stable and can interact with other active consciousness signals. Btw, the low coupling intensity does not necessarily mean a lower chance to couple with others because the coupling chance depends more on the content of its coupling factor instead of its coupling intensity.

1. Above the high threshold, consciousness signals are at their high excited state which is the only state that people can feel. They are the subjective consciousness that is very unstable and highly active to interact. Btw, the high coupling intensity does not necessarily mean a better chance to couple with others because the coupling chance depends more on the content of its coupling factor instead of its coupling intensity.

Same as other forms of physical excitations, the coupling intensity drops more swiftly at the higher levels. So, the subjective consciousness signals are in much fewer counts than the sub-consciousness signals, and the main body of human mental processes is run by the sub-consciousness signals. 

The couplings of mini-TCs are determined by the content of their coupling factors and something else called as “intention”.

Our conscious experience:

Conscious experience is based on the integrity of millions of consciousness signals, both active and inactive, though it is a psychological concept.

The groups of consciousness signals from mini-TCs can be modeled psychologically as below:

1. One’s consciousness signals are in a hierarchical group system according to his knowledge, and the basic model of humanity is classical: 
① basic concepts of life and environment, such as life, death, action, movement, nature, etc; 
② more sophisticated concepts in physical and spiritual including family, gender, emotion, culture, philosophy, etc;
③ about study and education; 
④ about the economy; 
⑤ about art.

1. Neither one group’s position in this group system, nor one consciousness signal’s position in a group or in which group, is fixed, but in a highly shifting status under some principles. So, the signals can be connected very absurdly. 

Its power system:

The physical state of a consciousness system is decided by both its structure and its power system, because the power system determines one TC’s general coupling intensity level. We cannot model this power system or its connection with the CNS, but luckily, we can model it later because participants’ power systems are considered running at the same level under our measuring method. 

3.2.4	The behavioral model of the consciousness system

The behavioral model of the consciousness system is developed to understand its virtual structure. We have observed peoples’ behavior to classify human patterns of thinking (POT), then, model the consciousness system by several sets of operation factors that each corresponds to a distinctive behavioral trait. We have managed to quantify the operation factors’ grade and quality reference by the psychological specification. So, in the end, we could measure and label peoples’ kinds of consciousness systems psychologically with their operation factors’ grade and quality reference.

3.2.4.1	 The linear operation factor in four elements 

We notice that the linear behavioral trait is the basic character of all intelligent systems, so we choose the linear operation factor to be the primary operation factor to model consciousness systems metaphysically. We elementarize linear logic by two elements: linear and nonlinear, then, further elementarize the linear element by two sub-elements: divergent and convergent. So, we have four elements to describe the linear operation factor: “linear”, “nonlinear”, “divergent”, and “convergent”. Let us use the picture to distinguish them as below:

1. [bookmark: _Hlk99523896]The “linear” element: reasoning from one concept to another with understandable logic.
A
A1
A2

  Fig.  3.2.4.1.1.      The “linear” element

1. The “nonlinear” element: reasoning from one concept to another without understandable logic.
A
D

Fig. 3.2.4.1.2    The “nonlinear” element 

1. The “divergent” element: reasoning from one concept to several other concepts with understandable logic.
A
A12
A23
A3 

Fig. 3.2.4.1.3   The “divergent” element

1. The “convergent” element: reasoning from several concepts to one concept with understandable logic.
A5
A4
A3
A2

Fig. 3.2.4.1.4    The “convergent” element


After defining these four elements, we can model the linear operation factor according to the linear behavior of human mental processes as below:

1) [bookmark: _Hlk99530525]The linear element refers to the “straight” coupling pattern of the TC (Thinking-Coupling), which means to produce a new mini-TC with an existing paradigm; the nonlinear element refers to the “disperse” coupling pattern of TC, which means to produce a new mini-TC without an existing paradigm. And the divergent element refers to the diversity degree of paradigm that TC can follow; and the convergent element refers to the convergence degree of paradigm that TC can be.

2) We labeled the pattern of thinking (POT) as AxByCzDw, “ABCD” stands for the elements of “linear, nonlinear, divergent, and convergent” accordingly, and “xyzw” stands for their grades correspondingly. And the kind of consciousness system is labeled as “axbyczdw”. In fact, we have modeled all four elements in ten grades with a relevant psychological specification sheet. (Details of the sheet have been described elsewhere (Ref) to make this paper concise.)

3) You may notice that the grades of four elements are easy to measure psychologically, but their quality references are much harder to be measured. We have noticed that the divergent and convergent elements are secondary to the linear elements, and their grades can be used to describe the quality reference of not only the linear element, but also the nonlinear element, because the quality references of four elements are generally the same since they are from the same TC. So, we have used the grades of the divergent and convergent elements to stand for the quality reference of a consciousness system. So, “axbyczdw” is used to label the kind of consciousness system. 

4) [bookmark: _Hlk100922032]Physically, let us further specify the linear operation factor in four points: ① the four elements are all coupling based, so their principal property are all nonlinear, though three of them behaved linearly; ② the linear and nonlinear elements reflect in two different ways of coupling, though they are not opposite, but they do oppose each other to an extent, so this implies that only very few people could have high grades on both of them; ③ the divergent and convergent elements reflect two independent coupling steps, and they are not related to each other; ④ the nonlinear and divergent elements reflect two different physical conceptions, which has no connection with each other, though the nonlinear behaviors are considered only as a branched form of the divergent behaviors in modern psychology. 

5) [bookmark: _Hlk99529405]In the view of the linear thinking behaviors, ① the strong linear thinking and nonlinear thinking people should both have high grades of the divergent and convergent elements, otherwise, their quality of linear and nonlinear thinking cannot be “strong” to be always correct and meaningful; ② the strong linear thinking people should have a high grade of the linear element while a normal grade of the nonlinear element; ③ the strong nonlinear thinking people should have a high grade of the nonlinear element while still above the normal level of the linear element, otherwise, their nonlinear behavior cannot be strong enough to be always correct and meaningful; ④ very few people could have real high grades of the linear and nonlinear elements at the same time, because this generally implies a high rate of TC’s error which means mental diseases.

6) In a psychiatric view, the nonlinear element connects to mental diseases more directly than the linear element, because the “disperse” coupling can lead to TC’s error much more easier than the “straight” coupling.

7) We have chosen four groups of participants to do the experiments of measuring the consciousness signals. Two study-groups with healthy and unhealthy strong nonlinear thinking behavior, which kinds both labeled as “a7b7c8d8”; two reference-groups, which the kind of “a8b5c8d8” for the strong linear thinking people and the kind of “a6b5c6d6” for the normal thinking people. (The methods to distinguish the healthy and unhealthy nonlinear elements have been described elsewhere (Ref) to make this paper concise.)

3.2.4.2    Other operation factors 

Other operation factors named by distinctive behavioral traits are as below:

1. Thinking with image or not.
1. The rank of the hard memory.
1. The rank of curiosity.
1. The rank of imagination.
1. Contradicted personalities are chosen to examine the opposite coupling patterns of the TC: Optimistic/pessimistic, idealistic/realistic, rational/irrational, austere/excessive, altruistic/selfish, etc.
1. Contradicted behavioral traits are chosen to examine the opposite coupling patterns of the TC: Extrovert/introvert, imperative/obedient, used to act promptly or hesitantly, comparative way or the absolute way in evaluations, etc.

3.2.4.3	Mental twin

Mental twins refer to people who have the same kinds of consciousness systems. They are like the same types of “thinking machines”. And they have the common grades and quality references on all their operation factors or some of them.





















3.2.5      The running model of the consciousness system

We have developed the running model of the consciousness system to describe the mechanism of conscious processes from three perspectives: interacting with the CNS, processing the consciousness signals as a physical machine, and processing the information as a metaphysical intelligent system. 

3.2.5.1	Interacting with the CNS

We have illustrated their interaction with the CNS by the flowchart of four consciousness-related signals as below:

Behavior-resulting NSs
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Neural signal (NS)
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Participant
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Carrier NSs





Behaviors
Excited CSs

Non-excited CSs






Consciousness signal-coupling NSs
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Physical stimulus signal 




Fig.3.2.5.1.      The signal flowchart of mental processes with stimulus

As we can see, there are four groups of neural signals (NSs): 1) the CNS-background NSs; 2) the behavior-resulting NSs; 3) the consciousness signal-coupling NSs; 4) the carrier NSs. Though they may overlap to an extent, we distinguish them theoretically for the experimental design. Please notice that, without physical stimulus from the outside or inside the body, our contemplation and meditation can ignite the NCC effect with the same composition.

And there are six groups of exciting consciousness signals (Excited CSs): 1) the existing central processing CSs; 2) the neural-ignited CSs; 3) the thinking-ignited CSs; 4) the memory-originated CSs; 5) the memory-producing CSs; 6) the behavior-resulting CSs. Though they may overlap to an extent, we distinguish them theoretically for the experimental design.

Please notice that the last three groups of the NS are related to the CS and combined to be the neural correlates of consciousness (NCC) effect. So, we emphasize as below:

1) The NCC effect is in three groups of NS;

2) The NCC effect has four conscious steps: ① preparing some new CSs; ② the central processing of the new mini-TC with new information; ③ storing the new information into memories; ④ behave with the new information via the CNS.

3) Only the central processing of the new mini-TC is the process of making new information, say the part of the NCC effect which connects to the content of the new information.

4) The physical stimulus signal produces identical NSs in people; the behavior-resulting NSs produce identical behaviors in people.


















3.2.5.2	Processing the consciousness signals as a physical machine

We have developed a flowchart to indicate the steps and procedures of processing the consciousness signals (CS) to explain the mechanism of conscious processes.

1-new CSs from physical stimulus and contemplation
3- a new mini-TC forming from the central process of CSs

CSCT: CSs under the central process
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Fig. 3.2.5.2.   The flowchart of the consciousness signals 

The seven steps of processing the consciousness signals (CSs):

Step one: Producing new CSs with stimulus or just contemplation.     
Step two: Producing new CSs from Long-term memory (LTM).
Step three: Producing a new mini-TC for the new concept1 by the central processing of CSs, and finalizing it in a cyclic process.
Step four: Producing new CSs as Short-term memory (STM) from the new concept1.
Step five: Producing new CSs from STM to join the central processing of CSs.      
Step six: Producing new LTMs from the new STMs.       
Step seven: Give off a new PS1 based on the finalized concept1 from the new CSs.

The eight procedures of processing the consciousness signals:

Procedure one: Producing the new CSs group A in processing step one. 
Procedure two: Producing the CSs group B in step two.
Procedure three: Producing the premature new concept1 in CS form in step three by processing the existing CSs, group A, and group B.
Procedure four: Producing the CSs group C from that premature new concept1 as the STMs in step four.
Procedure five: Producing the CSs group D to join the central process in step five.
Procedure six: Repeating procedures one to five several times to produce the final new concept1 in CSs group E with the final decision.
Procedure seven: Producing the PS1from the CSs group E in step seven. 
Procedure eight: Producing the new LTMs from the CSs group E in step six via the STM stage.

Please notice that concept2 might not be exactly concept1, and concept3 might not be exactly concept2 during the cognitive processes.

3.2.5.3	Processing the information as a metaphysical intelligent system

To understand the “conscious information processing”, we have virtually considered the consciousness system as an intelligent system. We have firstly defined intelligence and many of its related concepts, then modeled the “conscious information processing” out later. 

3.2.5.3.1 	Intelligence and its related concepts:

[bookmark: _Hlk102471195][bookmark: _Hlk102119134]Information is what describes things, which has its formations in two levels. The basic level is the within-domain concepts, which are generally in material, such as pictures, articles, and computer code. Those pieces of information are generally fixed and not flexible because they are in the material. The high level is the beyond-domain concepts, which are the different variations from the same hierarchical structure of the UKEs (universal knowledge elements). Those pieces of information are highly shiftable, because either the different views of the same structure or the little variations of a structure may give off completely different concepts. As the within-domain concepts can never fully describe a beyond-domain concept, no matter how many, that is why “the high-level formation of information” is required to be conceptualized.

Intelligence is a system, either physical or virtual, that could process information in four procedures: intention, cognition, decision, and action.

Narrow intelligence can only process the basic-level information, say with a fixed domain. So, it has only the incomplete-cognition which cannot give off GKR (general knowledge of reality), especially not knowing itself. 

[bookmark: _Hlk100926973]General intelligence can process high-level information, say beyond domains. So, it has the complete-cognition which can give off the GKR, including knowing itself. We see that the high-level formation is non-absolute, and it matches the non-absoluteness of reality much better than the fixed basic-level information. The current AI cannot process high-level information, and it is not a general intelligence.

The Strong AI is the general intelligence that has even better quality and capacity than humanity.

[bookmark: _Hlk101431855]The specification of intelligence is described with the “dynamic” and “static” two factors. A) the dynamic factor is detailed in three “elements”: ① Ignite the existing information; ② Produce new information; ③ Store new information; 
B) the static factor is detailed with the volume and the quality of knowledge, and in two viewpoints as: ① The general knowledge, such as nature of reality, philosophy, art, and civilization; ② The specified knowledge, such as neuroscience, the art of family life, etc.

The three procedures of processing information: ① Connecting the existing information; ② Forming a piece of new information; ③ Improving and approving of that new information.

We see the “specification and procedure” concerns are critical in developing the Strong AI.

3.2.5.3.2 	Conscious information processing

The “conscious information processing” is special with its three essential points or “elements”:

1) With a “self-controlled intention”;

2) Processing the high-level information to achieve the GKR;

3) Properly following the “principle of cognition”.

We see that the humans and all other living creatures have the “conscious information processing” because they all live with these three points, though their “specifications of intelligence” are vastly varied. Please kindly notice that the “consciousness”, the “concepts in mind and beyond domains”, and the “self-controlled intention” sounds to be three attached physiological concepts, but they are here three independent concepts in cognitive science.

3.3	The method to measure the consciousness signals in the lab

The method is to measure out the “real” NCC data that matches a piece of consciousness, and it is to filtrate out the “noise” neural signals by comparing the two paralleled conscious processes of the common information between mental twins (people with the same kinds of consciousness systems). The two steps are as below:

1. Prepare four participant groups that have corresponding mini-groups of mental twins. Psychologically measure peoples’ patterns of thinking to build four groups, each with 15 persons. The two study-groups are the healthy nonlinear thinking people and the unhealthy nonlinear thinking people; the two reference-groups are the strong linear thinking people and normal people. Then, further measure their other operation factors to build up 4 corresponding mini-groups, each with 3-5 mental twins.

1. Producing the paralleled “Consciousness information processes” in mental twins. Measure with EEG equipment, and record only their common data as the “real” NCC for the content of that piece of information. As far as the “common data for one piece of information” has its similarity to an extent at different times and the “common data for that piece of information between different mental twin groups” can be distinguished clearly and repeatedly, the method will be approved. 

Further details of this method have been described elsewhere (Ref).  

Regarding the measuring method, please notice that ① fMRI, MEG, or any other technique of measuring neural signals can do the same work, though EEG results may reflect the NCC most directly; ② An experienced psychological measure of peoples’ patterns of thinking is vital because only the precise enough mental twins can make the “filtration” meaningful; ③ Choose a right piece of information to measure is also important, because only the right match between the information and the target operation factor can produce the distinct enough NCC effect; ④ The NCC measurement can only target subjective consciousness because participants cannot report their sub-consciousness, but both the behavior measurement for the kinds of consciousness systems and the measurement of the neural signals for the NCC have included the work of sub-consciousness because both their behaviors and NCC are affected by their sub-consciousness though they had not felt them. And this shall be concerned in the experiment to avoid possible major mistakes. 

Regarding the “data filtration”, it needs to be done from two aspects as below:

1. Filtrate the NSs (neural signals) by their identities in three groups: the background NSs of the brain, the carrier NSs in NCC, and the exceptional NCC to a piece of consciousness signal.  

1. Filtrate the exceptional NCC by three procedures in conscious processing: the input, the output, and the central process. And only choose the part of the central process as the targeted “real” NCC data.

Regarding the “quality of measurement”, it can be judged at two levels:

1. The primary requirement is the “real” NCC can be independent of its input options (by watching or listening) and its output options (telling out something or not). 

1. The high requirement is the “real” NCC can be distinguished from objects’ secondary characters, such as the “real” NCC of apple can be independent of their color and their number. 

Regarding further experiments in case the method can be approved, the experiments will be organized at two levels as below, to study the property of coupling in both levels at the consciousness system and the MFE:

1  The basic level is to study the operation factors by comparing their kinds or their grades, with the common consciousness signals.

2 The senior level is to study the operation factors by using different consciousness signals. 

However, we know that the different “measuring technologies” are always the basic option to study the operation factors, because EEG, fMRI, and MEG are having far different physical implications. And the key to successfully exploring the property of coupling is to figure out the boundary conditions between which mental behaviors, in our case, are “the difference between linear and nonlinear” and “the difference between healthy nonlinear or unhealthy nonlinear” good enough? 

1. Discussions 

4.1		The theory of consciousness is developed in physics and biology

This model system of nature is about consciousness from all aspects. The MFE’s coupling had explained not only the origin of consciousness, but also the coupling property of the consciousness system. The physical model of the brain had not only assumed a CNS independent consciousness system, but also split the Hard Problem of consciousness of Dr. David Chalmers into two theories: the “theory of NCC” and the “theory of consciousness system”. We have used the concept map of the Coupling Theory of Consciousness as supplementary material for this paper to give a more comprehensible explanation. And let us apply this model system to explain three conscious experiences as below (We are fully aware that if any type of conscious experience has logic-contradiction with this model system, then, this model should be a wrong one.):

1) The difference between linear thinking and nonlinear thinking

The difference is physically explained with the “straight” and “disperse” coupling ways of the TC. In the signal and information processing view, nonlinear thinking people can store much more conclusions between the memories and sub-consciousness states, those pieces of information can be easily recalled and participate in further information processing. They themselves do not feel this process either because it is subconscious, that is why their reasoning appears to be very nonlogical with all the steps-jumping in their thinking processes. 

2) Hard memory and human creativity

Hard memory is to learn things with a reference. This refers to the “straight” coupling with the existing paradigm which shows as the linear element. That is why strong linear thinking people always have an excellent hard memory. From an intelligence view, hard memory is to couple out a new mini-TC according to an existing pattern, and it is a kind of copy work. However, coupling-out new mini-TCs from existing unrelated mini-TCs is a “disperse” coupling without the existing paradigm, and it means developing new coupling patterns without reference models, which implies a more innovative work, such as what imagination and inspiration do. The “straight” coupling and “disperse” coupling, these two mechanisms may refer to the two perspectives of human intelligence: the accumulation of knowledge and creativity. We see that these two mechanisms do not against each other directly, but they do decline each other to an extent. And this has matched our observation quite well. Some people with excellent hard memory are not so vivid at developing fancy new ideas; some fancy people have a poor hard memory. 

3) Emotion and personality

Emotion is the group coupling of mini-TCs instead of the coupling between individual mini-TCs, and that is why emotions are usually general instead of acute. The group involved couplings are in several forms: one group itself; between different groups; between a group and an individual mini-TC. This coupling model has explained why the same issue can always produce the same emotion and why one emotion can always recall the same memory in life.

Personality refers to the GCP of the TC, or the hierarchical structure of people’s mini-TC groups. That is why emotions are always personality-based, and why adults’ personality is generally quite stable in their lifetime.

4.2   What the Strong AI is and how to upgrade current AI

The “conscious information processing model” has explained that the Strong AI should have three “elements”: a self-controlled intention, processing the high-level information, and the mechanism to well follow the six points of the “principle of cognition”.

We may develop the conscious-alike AI technology and upgrade current AI by developing a “universal knowledge elements” system, which is similar to but stronger than human language, so as to “compute” concepts under the GKR (General Knowledge of Reality) and beyond domains.

4.3	Why measure consciousness and why this method

Thinkers and researchers all know that if we could measure the content of consciousness, it will only be procedural to integrate all current theories into one. In our case, we will be able to test the model system of nature from all aspects and complete all related theories.

So, is our method meaningful and with advantages? Let us check two points below: 

1. The method is purely logic-based and independent of any theory including our own theory, because how to filtrate out the “noise” signals and get the “real” NCC data is purely logical reasoning.

1. It has much lower requirements regarding measuring technology. It is generally an ID test instead of a quantitative test. It is to distinguish the kinds or the grades of the operation factors of consciousness systems instead of measuring the shifting content of consciousness signals.

We have noticed that Dr. Marcel Just and his team at Carnegie Mellon University have been proceeding with a very similar experiment to measure the consciousness signals, and what we suggest here is only a new method to filtrate out the “noise” neural signals.

4.4   Science is challenged from the bottom

Nature’s “non-absoluteness” has challenged the bottom of science in all disciplines. In physics, the non-absolute “vibration beyond space and force” GIN (General Impact of Nature) has challenged “force”, say the absolute “point-to-point basic impact” in modern physics. And the “boundary condition principle” is questioning the gravity law—the foundation of cosmology. In life science, the MFE model has challenged molecule-based life science and biology with its “coupling singularities’ intersection” model for the essence of life. And the consciousness system is challenging brain science and neuroscience. In cognitive science, the “principle of cognition” in six elements is trying to form its theoretical basis. In information science and computer science, the conceptions of the high-level information, the beyond-domain concepts, complete-cognition, GKR (general knowledge of reality), and self-controlled intention are trying to advance their theoretical basis.

4.5		Nature and science are summarized

We have summarized nature and science in only two words: “logicality” and “non-absoluteness”. This is pure science, though sounds philosophically.

These two words have united all knowledge of nature, even those things we do not know yet. “Logicality” turns nature into a hierarchy system in many many points, and all those points have their clear definitions and their relationships; “non-absoluteness” says that this hierarchy system is a high-shiftable one. It is shiftable because both the definition of each point and its connections with other points are having their boundary conditions while those conditions have their own ranges too. So, the hierarchy structure is highly flexible on each point, or on different conditions.

This intrinsicality of nature has also unveiled an ultimate truth of nature: “The rank of an entity in its type depends more on its flexibility (non-absoluteness) level NOT its structure (logicality) level”. And this emphasizes again that the Strong AI technology will count more on the new flexibility level of the information’s formation for a new flexibility level of processing information, NOT the information’s volume or processing speed.

Science is about not only logical but also nonlogical (non-absolute). We should review all existing theories and laws regarding their boundary conditions, and this is for both to double-check their completions and to discover new theories. 

Mathematics in numbers is a powerful man-made tool of science, which also reveals nature’s laws profoundly. But it is not a branch of science in itself, because numbers are conceptualized to be absolute.

The “general methodology of research” has given the methodology of studying consciousness.

1. Conclusions
We had discussed five points in this paper. However, the first two are just suggested answers, and only the last three are for sure. ① The Coupling Theory of Consciousness; ② The three keys of the Strong AI and how to develop the conscious-alike AI technology; ③ The method to measure the consciousness signals; ④  Science is challenged from the bottom; ⑤ Nature and science are summarized and the methodology of studying consciousness is theorized. 
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