IJARCCE ISSN (O) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

Impact Factor 8.102 :: Peer-reviewed & Refereed journal :: Vol. 13, Issue 6, June 2024
DOI: 10.17148/IJARCCE.2024.13607

Artificial Intelligence (Al) Models of Al Brain
(AIB) and Mind (AIM) for Creative Healthcare

Dean M. Aslam
Biomedical Engineering, UT Southwestern, Dallas, Texas (Adjunct Prof.)

Michigan State University, E. Lansing, Michigan (Prof. Emeritus)

Abstract: Although (a) humans have been dealing with ‘what we call mind today’ for millions of years and (b) the first
use of mind became obvious by works of Socrates (470 — 399 BC), a universal scientific definition/model of mind, that
scientifically links mind to different parts in central and enteric nervous systems (CNS and ENS), was developed earlier.
This paper, for the first time, provides a scientific definition/model of how Al Mind and Brain (AIM and BIM) can be
built. It also scientifically links AIM and BIM to different parts in central and enteric nervous systems (CNS and ENS).

l. INTRODUCTION

Artificial Intelligence Systems (AIS) have been developed but what is the Artificial Intelligence Mind (AIM) and
Artificial Intelligence Brain (AIB)? AIM and AIB are decision makers in AlS. It is important to define the roles of AIM
and AIB in AIS. To discuss AIM and AIB further, it is important to know how humans discovered the roles of brain and
mind and their roles.

The early humans for millions of years were able to feel their own or others’ heartbeat under different environmental
conditions. Because the heartbeat was the only thing they could feel and hear, they considered the heart as the center of
intelligence and emotions. The ancient Egyptians and other traditions considered this view as the ‘mainstream science’
until the discovery of Electroencephalogram (EEG) in 1924 (published in 1929) by Hans Berger [1]. After this discovery,
the ‘heart theory of emotions’ was no more part of mainstream science. The brain became the center of intelligence and
leader of survival of humans.

Who controls the brain’s frontal lobe (logic) and Amygdala (emotions), and their communication with other parts of the
brain? When we perceive data through (a) sound, sight, smell, touch, and taste (external senses) and (b) 8 interoceptive
senses, who decides how to react? Mind, an algorithm defined by data generated during 8 stages of human development,
is the decision maker of every action of humans [2][3]. Artificial Intelligence (Al) is described [4] using the example of
how humans were created.
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Fig. 1 The development of Human Intelligence (HI) from scratch that, in concept, can be used to develop Artificial
Intelligence (Al) Brain (AIB) and Al Mind (AlM) as shown in Fig. 3.
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Artificial Intelligence Mind (AIM) should be the decision maker in any artificial intelligence system. The AIM
capabilities have been increasing tremendously with time and in some cases, they are comparable/better to/than an
intelligent human system. The analogy to human mind/brain development is amazing as seen Fig. 1. The development
of AIM is simlar to creation of life on earth as shown in Fig. 1. A well-developed AIM system can be your personal (a)
health provider, (b) teacher, (c) danger advisor, (d) selfdriver of your car (Lexus already has a self drivinhg car as of
2024), etc.

Al progress is amazing in all areas including healthcare [5]. Technologies predict, grasp, learn, and identify new
relationships between genetic codes and control surgery-assisting robots [5]. The mind is an algorithm definable and
computable by EEG brainwave data generated in MGBA as shown in Fig. 2 [2][3]. It is the decision maker and leader of
everything and anything the living humans and non-humans do and feel. This definition should apply to artificial systems
and humans.
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Fig. 2 Gut-brain pathways crucial for MGBA EEG data contributing to artificial mind.

1. HEART, BRAIN AND MIND ROLES

The ancient Egyptians considered heart as the center of intelligence rather than brain [6][7] and mind. Ancient Chinese
culture used the term xin that has broader meanings including heart, mind, feeling, intention, wisdom, soul, etc. [8]. With
intelligence defined in terms of number of neurons in Prefrontal Cortex (PFC) and cerebellum, the heart with its 40,000
neurons has no high-level intelligence. The role of brain was not recognized until approximately 510 — 440 BC, as shown
in Fig. 1, by Alcmaeon [9][10].

Although humans have been dealing with ‘what we call mind today’ for millions of years in the form of behaviors of
both animals [11] and humans, a universal scientific definition/model of mind, that scientifically links mind to different
parts in Central Nervous System (CNS) and Enteric Nervous System (ENS), had not been developed. The ENS is a
complex network of nerve cells in the gut wall that controls digestion and other functions of the gastrointestinal tract.

There have been different models and views about (a) animal mind [12][13] and (b) human brain-heart-body [14][15]
some of which are not supported by mainstream science. The intelligence level of living species depends on the number
of neurons in the cerebral cortex of the brain. The latest research shows animal intelligence in terms of number of cerebral
neurons [16]. The cerebral cortexes of a gorilla, elephant, parrot, and dog have 9, 3, 2.8 and 0.5 — 0.6 billion neurons,
respectively. Human cerebral and cerebellar cortexes have approximately 16 and 69 billion neurons, respectively, which
is 99% of total neurons in the brain. Gut has 500 million neurons, the largest number outside of CNS. Artificial
intelligence (Al) systems can have very simple to very complex artificial intelligence. The PFC of a human under extreme
stresss may have less functional neurons (partial or total PFC shutdown) available [17] [18].
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11. REVIEW OF PRESENT Al SYSTEMS AND THEIR BIOMEDICAL APPLICATIONS

The progress of Al systems and their applications are partly limited and partly amazing [19][20][21][22][23]. Although
Al models have achieved human-like performance, their use is still limited [19]. Algorithms and hardware for AI’s
biomedical applications such as ECG, EEG and hearing aid have been reviewed [20]. Multimodal biomedical Al was
also discussed [21]. The Al systems used for biomedical applications [22][23][24][25] have been reviewed. Al has
branched out to various applications in healthcare, such as health services management, predictive medicine, clinical
decisionmaking, and patient data and diagnostics.

V. INITIAL MODELS OF Al BRAIN (AIB) AND Al MIND (AIM)

As the PFC of a human under extreme stresss may have less functional neurons (partial or total PFC shutdown) available
[17] [18] than PFC of a dog not under stress, the mind of human under stress may have less intelligence than a dog. Al
systems can be designed not having such limitations.

A version of MUSE-2 can be used to test the capability of Al systems. Al-mind-controlled LEGO robot can be built for
enhanced learning motivation.

Al medical professionals/doctors can also be built. What about other Al professionals/systems?

As shown in Fig. 3, an initial artificial scientific mind model suggests that Al Mind (AlIM) and Al Brain (AlB) models
are based on 6 primary algorithms (D, L, R, M, P, and S). Each of these is for mind and brain factors related to neural
data, generated in Central Nervous System (CNS) and Enteric Nervous System (ENS) needed to develop algorithms. The
suggested models, AIM and AlIB, are algorithms relying on EEG data. The most challenging part of AIM and AIB models
is to identify the EEG data originating from certain brain parts as shown in Fig. 3.

PFC, Insula cerebellum, Amygdala,
Brain-Part Temporal-Parietal Junction, Hypothalamus,

Amygdala, PFC, Insula, Temporal
and Parietal Lobes, Cerebellum,

Involved 3 Brain-Parts Involved @

ATTITUDE, OPINION, EMPATHY,
SYMPATHY, ANGER, HATRED,

PFC, Insula, Amygdala, pSTS,

ANXIETY, DEPRESSION,
Cerebellum, Hypothalamus,

EPILEPSY, CRIME,
ARCISSISM, PSYCHOPATHY,
SOCIOPATHY, SLEEP M

DISCRIMINATION, EGO, JEALOUSY,

Temporal Lobe
LOVE, SEX, FEEL, FEELING, R

SEX, LOVE, ANGER, L

LS %
HAPPINESS, HIPOCRACY, -INTER-HUMAN "MENTAL
INFERIORITY & SUPERIORITY e L ALONSHIPS HEALTH

COMPLEX, SLEEP - i >
Artificial "

PSEUDO
Intelligence Il§ _PARAPSYCHOLOGY g SCIENCE
Mind (AIM)
- -DECISION .'
MAKING -SURVIVAL NON-SCIENTIFIC BELIEFS; DEVIL,
ELEPATHY, UFOs, ABDUCTIONS,
REMOTE VIEWING, LAW OF
FIGHT/FLIGHT, FEAR, HUNGER, ATTRACTION, ETC.  p

NEUROGENESIS HOMEOSTATIS,
SLEEP S

ETHICS, ABUSE, HYPOCRACY,
WAR, CONTROL, PEACE,
PLANNING, BELIEFS,
MOVEMENTS, JUDGEMENT,
INTUITION, CHEATING,
HATRED, DISCRIMINATION,
HEALTH, ATTENTION,

MEDITATION, SLEEP
' JHEm P Amygdala, PFC,
4 Brain-Parts Involved W Involved EETRTHIEELD
PFC, Amygdala, Insula, Striatum, PFC, Amygdala, Cerebellum, Medulla, Parietal Lobes,
Cerebellum,

emporal-Parietal Junction, Cerebellum, Pons, Thalamus, Hypothalamus,
Left & Right Hemispheres Hippocampus, Temporal Lobe

Hippocampus

Fig. 3 Scientific definition and models of Artificial Intelligence Mind (AIM) and AIM’s decision-making areas and
abilities. The brain parts for human involved are shown for information only.
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1VV-1. Decision Making by Artificial Intelligence (Al) Brain (AIB) and Mind (AlM)

The decision-making for brain and mind relates to so many factors mentioned in Fig. 3. The human brain parts involved
are mentioned for information (blue background) and are not part of AIM and AIB. The factors S, D, L, R, M and P are
involved in AIM and AIB that can be defined and built using the information in S, D, L, R, M and P boxes labelled with
yellow letters. The AIM and AIB should have cognitive abilities like human and animal brains and minds. Such systems
based on algorithms can feel and think of the world around them like a human. Fig. 3 provides some ideas to define AIM
and AIB, but the challenge is to find the equivalent of S, D, L, R, M and P for the AIM and AIB which can be used to
develop any artificial system to perform any function. Further sub-algorithms, highlighted in black backgrounds in Fig.
3, can be developed depending upon the applications of Al.

1V-2. AIB and AIM Testing by MUSE-2

MUSE-2 can be used in Al systems to test the capabilities of any of the Al systems mentioned above [26]. Portable EEG
monitoring for older adults with dementia has also been studied [27]. MUSE-2 studies are very challenging and will be
subject of next paper by the author focussing on decision making by mind and brain studied by MUSE-2.

V. CONCLUSIONS

Although (a) humans have been dealing with ‘what we call mind today’ for millions of years and (b) the first use of mind
became obvious by works of Socrates (470 — 399 BC), a universal scientific definition/model of mind, that scientifically
links mind to different parts in central and enteric nervous systems (CNS and ENS), was developed earlier. This paper,
for the first time, provides a scientific definition/model of how Al Mind and Brain (AIM and BIM) can be built. It also
scientifically links AIM and BIM to different parts in central and enteric nervous systems (CNS and ENS).
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