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Abstract: Humans with body health problems seek medical treatment immediately but when they have mind-related 

problems they are reluctant to seek medical treatment because brain has no pain sensors. When Prefrontal Cortex (PFC) 

of a human is under stress and it is partially/fully shutdown, Amygdala dominates stopping humans from seeking medical 

care. Consequently, according to scientific mind model, a Complete Mind (CM) is not available. CM is an algorithm 

based on EEG data from neuron firing in Microbiome-Gut-Brain-Axis (MGBA). Surprisingly, lack of CM leads to 

psychological & neurological problems resulting in chronic inflammation that is a leading cause of cancer and heart 

disease. This paper demonstrates the use of a stress-controlled LEGO robot to detect psychological & neurological 

problems. The EEG sensors and control electronics present in a Fabric- and/or Tattoo-embedded (or skin-patch-

embedded) Micro System (FTIMS) to control the LEGO robot by a mind state (stress, anxiety, empathy, etc.). Earlier 

demonstrated mind’s attention level control of the LEGO robot can be extended for empathy, anxiety, depression, etc., 

which needs EEG signals from brain parts responsible for these factors.  This shows that emotional control of a robot is 

possible, and thereby open the door to exploring how people can indicate their need for mental health services by their 

ability or inability to mentally control a LEGO robot. 

 

The research conducted in three phases, (a) multi-sensor EEG for approximate signals coming from different brain parts, 

(b) accurate identification of brain parts involved certain neurological phenomena using fMRI/EEG system, and (c) study 

role of EEG signals coming from MGBA identifying role of Microbiome communication with Amygdala, is unique in 

the world. Ketogenic diet and blackseed oil (Nigella Sativa) are emerging as an effective treatment for most cancers. 

 

I. INTRODUCTION 
 

Current healthcare approaches, for most ailments, seem to focus on treating the symptoms rather than the root cause of 

many diseases leading to a worldwide rise of health problems related to brain and body. Further health problems can 

result through prolonged use of prescription drugs. Chronic inflammation [1][2][3] is the major cause of most health 

problems, especially chronic inflammation in the Microbiome-Gut-Brain-Axis (MGBA). This work shows how scientific 

mind model [4] and knowledge of Amygdala Scripts (AS) [5] can help mitigate many health problems caused by chronic 

inflammation in MGBA and personality (AS). As mind can affect chronic inflammation, neurogenesis and lifestyle, a 

mind-controlled LEGO robot can help identify early psychological/neurological problems if the EEG sensors and control 

electronics are present in Fabric- and Tattoo-embedded Micro Systems (FTIMS). The technology developed for mind-

controlled LEGO robot has already been tested using an attention level mind algorithm, the current research can 

demonstrate stress- and empathy-controlled LEGO robot using FTIMS technology followed by study of other mind 

conditions.  

 

II. COMPLETE MIND AND INCOMPLETE MIND MODELS 

 

Fig. 1 shows that Complete Mind (CM), crucial for understanding basic science of brain and 

body health, can help self-study psychological/neurological problems. Stress affects CM and 

leads to Incomplete Mind (IM) shown in Fig. 2. IM-based decisions are bad for brain and body 

health. In fact, if the PFC is shut down by brain due to survival reasons, unique human talent is 

compromised, and human behavior is comparable to that of an animal. 
 

The Diet, Environment, Exercise, Prescription-medicine, Sleep and Amygdala Scripts (AS), in 

a complex manner, affect the stress and chronic inflammation levels. The fundamental 

personality dependent data, generated by the limbic system in general and Amygdala in 

particular, affects mind. Thus, the data from Amygdala [5][6], PFC and Cerebellum plays a 

Fig. 1 Complete 
Mind (CM) model 
based on MGBA. 
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fundamental role in defining the personality, differentiating one 

human from another. According to scientific mind model [4], the 

personality algorithm is the leader (decision maker) for all the 

parts in MGBA.  

 

Fig. 3 shows DEEPSA (Diet, Environment, Exercise, Prescription 

Medicine, Sleep and Amygdala Scripts) model for Chronic 

Inflammation (CI) and how it affects mind and vice versa. Diet 

can contain chemicals, antibiotics, Genetically Modified 

Organism (GMO), lectins unless it is organic. The environment 

consists of pollution, trees, lawn, and people. Trees, in addition to 

supplying oxygen, are source of chemicals in polluted areas. A 

beautiful lawn may satisfy the ego/amygdala of a human, but it 

can be source of dangerous chemicals unless an organic fertilizer 

is used.  

 

People under extreme stress spread their stress to those who 

socialize with them due to the mirror neurons effect [8]. Exercise is 

considered 2nd best medicine for all diseases. Prescription medicine 

has side effects, is inflammatory and habit forming. Sleep is crucial 

for good health and it repairs body & brain. AS [5] determine 

personality and affect behavior. Consequently, the root cause of 

most diseases/conditions is an extremely complex problem 

requiring a complex study approach as shown in Fig. 3. The chronic 

inflammation in MGBA can be affected, positively or negatively, by 

factors in DEEPSA model as explained in Fig. 3. While the stress 

affects the chronic inflammation directly, the behavior normally 

affected by AS is the major factor affecting stress making the cause 

of health problems very complex. Pre-natal stress [9][10], causing 

cognitive, behavioral, and psychosocial problems, can also affect 

AS. This is because fetus’s mental health is affected by noise in the 

womb, mother’s mental health and food she consumes.  

 

III. MIND AFFECTS INFLAMMATION AND NEUROGENESIS 
 

Normal inflammation is body’s self-healing response to kill damaging agents and is crucial for survival, particularly to 

cope with acute inflammation during our reproductive years. However, chronic exposure to a variety of antigens induces 

a chronic low-grade inflammatory status (so called ‘inflammaging’) that contributes to age-associated morbidity and 

mortality [1]. The key to successful aging and longevity, for all ages, is to decrease chronic inflammation without 

compromising an acute response when exposed to pathogens. This is because in later life, chronic inflammation can lead 

to a number of chronic diseases such as atherosclerosis [2][3], type 2 diabetes [11][12], Alzheimer’s disease [13], multiple 

sclerosis [14][15], and osteoporosis [16][17]. Major depression and frailty have a major inflammatory component 

[18][19]. As mind is the leader of everything a human does, a CM can help decrease chronic inflammation. 

 

The only area of brain where neurogenesis (ability to divide to make new cells) continues throughout life is the 

hippocampus, an area essential to memory encoding and storage. Neurogenesis increases by learning, exercise [20][21] 

and sex but decreases with stress, sleep deprivation and aging. Mind can affect aging through controlling stress [22]. The 

slowdown of biological aging by slowing shortening of DNA telomere through diet, exercise and good sleep is possible 

[23]. Complete Mind (CM) controls diet, exercise, and good sleep.  

 

AS (Amygdala Scripts) [5][24][25], permanently stored in hippocampus, affect mind and personality. AS can affect 

neurogenesis through stress. There is some evidence that neurogenesis can also take place in midbrain and striatum [26] 

areas. Decision making is affected by Amygdala [27][28][29]. Thus, according to the new mind model [4], for an accurate 

algorithm, one must combine the Amygdala, PFC, and Enteric Nervous System (ENS) data resulting in Personality 

Algorithm (PA). The role of Microbiome, communicating with amygdala [25], is very important for PA and neurogenesis. 

 

 

 

Fig. 3 DEEPSA 
model [7].   

Fig. 2 Model of incomplete mind 
resulting from stress related 
shutdown of PFC.  
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IV. CM EXTENDS ACROSS MGBA 

 

Recent research shows that chronic inflammation problems can occur anywhere along MGBA [30][31][32]. As the gut 

is the longest and complicated body part (one of the three body parts along with skin and lungs directly exposed to the 

outside environment), understanding the implications of its exposure to the outside world, and related chronic 

inflammation is a huge challenge. For example, the antibody immunoglobulin (Ig) is involved in food intolerance (IgG) 

and food allergy (IgE). IgG, the most common antibody in circulation in human blood (approx. 75 %) [33], causes 

Irritable Bowel Syndrome (IBS) and other problems because certain foods have antigens incompatible with IgG [34].  

Also, the emotional problems [33], mediated by amygdala scripts [5], become dominant because PFC, being a newer part 

of the human brain, is more susceptible to psychological and physiological cognitive damages [35] including elderly [36] 

health.  

 

V. FABRIC- AND TATTOO-EMBEDDED MICRO SYSTEMS (FTIMS) 
 

The self-study of psychological/neural problems focuses on (a) 

a holistic approach for mind/body data collection using FTIMS 

and smartphones, (b) thousands of years old meditation and 

herbal therapies and remedies that tend to cure the cause of 

health problems without the side effects, (c) the latest research 

on self-healing and (d) algorithm development for anxiety, 

stress, and neural problems.  

 

In our current/prior work (Fig. 4), we have successfully tested 

single-sensor-EEG (electroencephalogram) FTIMS embedded 

in a cap, wig, jacket, or shirt collar. While FTIMS are mostly 

based on off-the-shelf components, the use of a sewing 

machine to fabricate 80-micrometer-thick Cu-wire-based EEG sensors (see collar-mounted FTIMS in Fig. 4) are one of 

the innovations of this work.  

 

VI. PROTECTING PFC 

 

The PFC is most sensitive to the detrimental effects of stress exposure [38][39][40]. This is because the PFC, the most 

evolved brain region with the highest-order cognitive abilities, is more susceptible to impairment in contrast to older 

subconscious limbic system of the brain (with amygdala being the emotional center).  Even quite mild acute 

uncontrollable stress can cause a rapid and dramatic loss of PFC cognitive abilities while a prolonged stress exposure 

causes architectural changes in PFC dendrites [38]. Consequently, an amygdala-mediated or emotional behavior can 

dominate undermining the logical role of PFC.  

 

Recent research has begun to reveal the intracellular signaling pathways that mediate the effects of stress on the PFC 

[38]. It has provided clues as to why genetic or environmental insults that disinhibit stress signaling pathways can lead 

to symptoms of PFC dysfunction. However, the environmental effects dominate according to “genes load the gun, the 

environment pulls the trigger” [41].  

 

How can the performance of PFC be made more effective to counteract the negative influence of amygdala and amygdala 

scripts? It is interesting to note that in a normal breathing process only medulla is involved, and PFC plays no role. Yoga 

and meditation exercises with carefully designed breath-in and -out cycles involve activating PFC’s role in relaxing 

[41][42] and minimizing amygdala’s stressful emotional role. Without the normal function of PFC, CM is not present as 

Amygdala’s role will dominate leading to psychological/neurological problems.  

 

 

VII. MIND-CONTROLLED LEGO ROBOT AS PRE-CURSER FOR SELF-STUDY OF 

PSYCHOLOGICAL/NEURAL PROBLEMS 
 

The FTIMS led to design and testing of a mind-controlled robot [43] which uses mind’s attention algorithm (Fig. 5). If 

function F(n) is Fast Fourier Transform (FFT) of EEG data with N points, the Power Spectral Density (PSD), P(n) = F(n) 

F*(n)/N and the attention level algorithm, R = Eα/Eβ [44] where Eα and Eβ are density functions defined in Fig. 5.  

 

Fig. 4 Single-sensor-EEG FTIMS 
embedded in a cap, wig, jacket, 
shirt collar, scarf, or tattoo: (a) 
data upload to a smartphone and 

(a) 

(b) 

(b) 
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This technology is applicable to in-home (a) brain/body health 

monitoring using smartphones and (b) self-study of 

psychological/neurological health problems. Algorithms for the 

prediction of depression [45] and other health problems have 

also become the focus of recent research. Our future research 

will address most of the factors mentioned in the upper left side 

of Fig. 6. 

 

EEG data From Specific Brain Parts  
 

Most important aspect of this research is identifying the EEG 

signal coming from specific brain part/parts. For example, 

EEG signal coming from parts responsible for empathy for 

self-study of empathy related problems. Simultaneous EEG 

and fMRI measurement approach [46][47][48] can identify 

data from certain brain part or parts, to be investigated in our 

future work, using the following procedure:  

 

a) Identify the EEG data from brain parts using simultaneous 

EEG and functional Magnetic Resonance Imaging (fMRI) 

experiments. 

b) Identify sections of data responsible for a particular algorithm (any 

of the factors mentioned in Fig. 6).  

c) Develop algorithm by finding FFT (Fast Fourier Transform) of 

relevant EEG data.  

d) Test these algorithms under different conditions.  
 

 Starting with empathy-controlled robot, other psychological/neural 

problems can be studied. The neuron firing in MGBA is also applicable 

to develop algorithms for factors mentioned in Fig. 6 that also shows 

parts of brain involved for development of algorithms for such factors. 

For example, empathy algorithm, involving insula and TPJ (Temporal 

Parietal Junction) [49][50], should be possible using EEG data from TPJ 

and insula. Following are specific tasks under investigation: 

 

(a) Starting with OpenBCI’s 8- or 16-sensor EEG systems, as shown in 

Fig. 7, EEG signal can be acquired from TPJ and insula regions.  

(b) Alpha and beta waves, from these regions, can be used to develop 

empathy algorithm using the FFT approach. 

(d) Our work will check if higher EEG signal detected by alpha and beta 

waves is consistent with part (b). 

(e) Explore what regions of scull surface show higher EEG signal under 

anxiety, depression, etc. 

(d) Use simultaneous EEG and fMRI measurement approach 

[46][47][48] to identify data from a certain brain part or parts using 

systems shown in Fig. 8. 

(e) fMRI can be used to identify parts of the brain involved in the factors 

mentioned in Fig. 6. 

 

 

 

 

 

 

 

 

 

 

Fig. 5 Cap-mounted EEG sensor and signal 
processing Microsystem (a), a LEGO robot 
programmed to wirelessly respond to 

P(n) = F(n) 
F*(n)/N; 

(a

(b

(c

Fig. 8 EEG/fMRI systems; (a) Indiamart 
and (b) Siemens [37]. 

(a)  (b)  

Fig. 7 EEG data collection from TPJ and 
insula regions 16-sensor OpenBCI [37]. 

A B 

Fig. 6 Suggested model of interrelated factors 
controlled by mind as MGBA-data-based 
algorithm [37].  

Fig. 9 TGAM brainwave headband and 
Bluetooth adapter; sensor (1), TGAM 
chip (2), bluetooth module (3), battery 
box (4), and bluetooth adapter (5). 
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VIII. KEOGENIC DIET, BLACK SEED OIL AND CURRENT WORK 

 

Ketogenic diet (KD) is emerging as an effective treatment for most cancers [51][52][52][54][55][56]. KD is effective as 

metabolic therapy for cancer treatment by supplying low energy to cells which starve tumor cells [52]. Anti-tumor clinical 

effects, quality of life in cancer patients and effects of keto diet have been investigated with some questions remaining 

[53].   

 

KD can treat cancer [54]. Blackseed oil (Nigella Sativa) reduces the cancer growth [57][58][59]. More research continues 

to study further effects of KD and Nigella Sativa on cancer.  

 

IX. ANXIETY/STRESS ALGORITHM 

 

 Figs. 9-11 show the equipment and results of measurements. The measured 

attention and meditation levels, as shown in Fig. 11, are used to define 

Anxiety/Stress algorithm; AS = Attention x Meditation.  

 

Early results, obtained on volunteers, show that a very low value of AS leads to 

high anxiety/stress levels. This technique will be used on cancer survivor 

volunteers to check their anxiety/stress levels. 

 

 

 

 

 

 

 

 

X. CONCLUSIONS 

 

As mind can affect chronic inflammation, neurogenesis and lifestyle, a mind-

controlled LEGO robot can help identify early psychological/neurological 

problems if the EEG sensors and control electronics are present in Fabric- and 

Tattoo-embedded Micro Systems (FTIMS). The early technology developed 

for attention-controlled LEGO robot has already been tested using an attention 

level mind algorithm, the current research will first demonstrate an empathy-

controlled LEGO robot using FTIMS technology followed by study of other 

mind conditions. Our current work is focusing on a mind-controlled robot by 

an algorithm that defines Anxiety/Stress algorithm; AS = Attention x 

Meditation. Early results, obtained on volunteers, show that a very low value 

of AS leads to high anxiety/stress. 

 

Recent studies show that ketogenic diet and black seed oil reduce the cancer 

growth.  
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