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CURRENT PROJECTS

We applies expertise and experience to develop e-learning curriculum and study
contactless brain-computer interfaces. In specific, Igor Val Danilov and Ass Prof.
Dr. Sandra Mihailova currently conduct research on the effect of coherent
intelligence at the Riga Stradins University (Latvia) to develop understanding of
shared intentionality. This approach promotes developing:
(i) advanced e-learning curriculum for 2- to 3-year children with ASD and GDD;
(ii) contactless brain-computer interfaces in a wide range of applications of the
brain-computer intelligence field.
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INTRODUCTION
The academic knowledge on
the study of mind historically
and conceptually has settled
three main approaches within
cognitive science: cognitivism,
connectionism, and embodied
dynamicism [1].

1

THE GROUNDS OF
THE PDE PROBLEM IN 3 STEPS:

PDE: After birth, an organism
meets with reality, which is
transcendental, staying beyond
any experience and
understanding of this pure reason.
How can a neonate acquire social
knowledge without any previous
experience and communication?

Many theories of mind combine all three approaches, where they co-exist in various hybrid
forms. The more interesting of them are the Embodied dynamic system [1], the theory of innate
intersubjectiivity and innate foundations of neonatal imitation [2], the theory of natural
pedagogy [3], and the theory of sensitivities and expectations [4]. All these theories are
plausible; the current paper observes different views to engage their gap in knowledge on
Primary Data Entry– where does social knowledge come from?
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INTRODUCTION
According to embodied cognitivists, the
mind is an autonomous system by its selforganizing and self-controlling dynamics,
which does not have inputs and outputs
in the usual sense, and determines the
cognitive domain in which it operates [1]
[6][7]. This approach is grounded on the
dynamical hypothesis [8].

2

The embodied dynamic system
approach tends to solve the
above-noted gap by introducing
the notion of dynamically
embodied information [1].
Although, to introduce this
concept, it is necessary to explain
the categorization of reality
through intentionality.

Why does the dynamic system (embodied cognition) need PDE:
Argument A. According this approach embodied features of cognition deeply depend upon characteristics of the physical
body. If the agent's beyond-the-brain body plays a significant causal role, then the primary data yet makes sense.
Argument B. In mathematics, a dynamic systems model is a set of evolution equations. It means that entering primary data is
required. The dynamic system may not begin its life cycle without introducing initial conditions corresponding to specific
situation inputs and parameters.
Argument C. The dynamical system hypothesis [8] have not claimed the lack of initial conditions. Dynamicists track primary
data less than dynamic changes inside. However, it does not mean that primary data do not exist and do not necessary.
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INTRODUCTION
In a multi-stimuli environment, the stimulusconsequence pair is unpredictable due to the
many stimuli claiming to be associated with the
embodied dynamic information randomly. The
bond of stimulus-consequence pair of a social
phenomenon in the sensorimotor network
requires categorizing reality by the nervous
system before applying the innate reflex about
this social phenomenon to a specific case.
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There is no hypothesis about the
emergence of intentionality
through emotion sharing.
Meanwhile, emotional contagion
can occur between individuals
without their awareness [9][19]
[21]; it can happen even without
awareness of the emotional
stimuli existence [21].

Why is intentionality not supported by the innate mechanism of universal emotional expressions?
Tomasello [13] introduced the beginning of cognition through the emotion sharing. Many researchers, including the authors,
believe that the hypothesis about the universality of emotional expressions is formed by limited experimental methods, since
other research designs show the opposite outcome [14]-[18]. There is no evidence of a genetic mechanism that can link
meaning in mind with certain social reality to apply an appropriate emotional pattern to a specific situation. Even if one
assumes that the hypothesis of universal emotional expressions proves innate emotional patterns together with their meanings;
even if newborns may alone recognize the basic facial expressions of caregivers and the specific situation to apply them; but in
this case, newborns do not have time for such a "training course", because they demonstrate their achievements already in the
first hours of life [19].
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PROBLEM: HOW DOES SOCIAL
INTERACTION ENCOURAGE COGNITION
Brain-to-brain relationships shape
the mind during moment-tomoment interactions [22].

Whether or not social interaction
contributes to the increase in
results of a group mental activity?
Whether or not dyads maintain
non-perceptual interaction? What
are the neurobiological grounds of
intentionality?

According to Valencia and Froese [22], their review of studies based on EEG- and fNIRS hyperscanning
shows evidence of inter-brain synchronization, supporting the possibility of extended consciousness.
The near-infrared spectroscopy study (non-hyperscanning) on asleep newborns shows an increase of the
neural response to a familiar (English language) versus unfamiliar language (Tagalog, a Filipino
language) spoken by strangers in both conditions [28]. We believe that this outcome may mean the
implicit modality of newborns' interaction with caregivers since any other explanation of this outcome is
excluded.
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THE MODEL OF COHERENT INTELLIGENCE

Ongoing social dynamics create a
coherent mental process in dyads
(primary group) where movement
coordination is cyclically enhanced
under ever-growing arousal.
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The Scheme of M-S Gateway Activation.

MCI NEURAL
FOUNDATION
Depending on different social interaction
modalities, the Intention Processing Network
is complemented by activation of additional
brain areas, reflecting different ModalitySpecific (M-S) input gateways. The engaged
M-S gateways retain a certain stimulus, while
other M-S gateways remain depressed
without keeping information of other stimuli.
Even though the ensemble of emotion-motion integrated
networks weakly stimulates the intersected neurons in
their junction with M-S gateways. If all M-S gateways
also simultaneously receive weak stimulation from the
receptors (due to the chaos of stimuli received by the pure
nervous system), then this multi-signal contributes to LTP
in the neurons of particular M-S gateway at the junction
of this emotion-motion ensemble due to the effect of the
synaptic cooperativity, because of the following. LTP can
be induced either by strong tetanic stimulation of a single
pathway to a synapse, or cooperatively via the weaker
stimulation of many. Neurons from the gateways in the
connections of these networks receive cooperative
stimulation. Induction of cooperativity can ensure LTP.
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NEURONS LEARN THE CODE TO
MODULATE CERTAIN SYNAPTIC STRENGTH
How can neurons of an immature
organism (even a newborn) learn the
structural organization of excitatory
inputs that support STDP?

The hypothesis is that the quantum
entanglement state of neurons can
contribute to training them the code to
modulate a certain synaptic strength, e.g.,
simultaneous LTP in neurons.

The PDE problem in a chaos of stimuli requires a training mechanism in
organisms from the very beginning. The entanglement state of neurons is a
possible option of how newborns' neurons learn spike-timing-dependent plasticity.
In the entanglement state, the behavior of the neurons of a mature organism
determines and trains the neurons of a newborn.
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CONCLUSIONS
We believe that the MCI shapes
intentionality in intimately
related individuals. Coherent
Intelligence is the integration of
M-S gateways of particular
brain areas, which contributes to
different organisms' sensibility
to similar sensory inputs.

The MCI hypothesis promotes
research on:
(i) advanced e-learning curriculum,
especially for 2- to 3-year children
with developmental delay;
(ii) contactless brain-computer
interfaces in a wide range of
applications of the brain-computer
artificial intelligence field.

We believe that this approach is the basis for the further development of an
advanced e-learning curriculum and the study of contactless brain- computer
interfaces.
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