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Abstract. The aim of the present study is to illustrate a rehabilitative methodology to recover cognitive 
deficits by means of techniques which intend to work on the perception of the own body.  

The cognitive process has been considered as the mental process that develops from the 
elaboration of the energy stimulus in the continuous correlation between internal and external space. 
As a consequence of my experience in the field of physical education, I have come to the conclusion 
that the CNS elaborates the energy of the external space as muscular energy of the internal space 
according to the two aspects of energy (quantum and wave mechanics/spatial image). The body is the 
reference system on the base of which a quantum of energy produces a spatial image. The 
proprioception is the constant that makes ratio assessment possible between the quantum and the 
spatial image generated in the unit of time. The two different aspects of energy are separately 
elaborated in the two hemispheres. 

The synchronism of information is the crucial condition for 1) energy of the two spaces to be 
elaborated as the energy of a single space so that its information can become conscious and can be 
memorized. 2) the two complementary pathways, separately elaborated in the two hemispheres, to be 
part of the same image. None of the “out of time” information enters memory, it remains unconscious. 

Synchronism depends on the repetitiveness of the motor experience and on biochemical 
mechanisms; therefore, on genetic makeup. The energy stimulus is coded, decoded and transcribed 
through the only process elaborated by the CNS. This process conforms with DNA’s coding and 
transcription and with the motor-cognitive process.  

Since it is managed by the laws of physics, at least partly, it is possible to rebuild it by means of 
computational machines and/or to recover many of its deficits through motor experience. For this 
reason, I have worked out a rehabilitative method and successfully tested it on a RHD subject. 
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1. Introduction 
Bearing in mind the similarity between visual modality and somatosensory modality, the aim of the 

present study is to illustrate a rehabilitative methodology by means of techniques which intend to work 
on the perception of the own body (internal space) in order to recover the perception of the external 
space (visual modality). In the continuous correlation between the internal and external space the 
cognitive process has been considered as the mental process that originates from the elaboration of the 
energy stimulus (Theory of Cognitive Psychology). 

Over my work in the field of physical education I have found out that the CNS elaborates the 
energy of the external space as muscular energy of the internal space (Transduction mechanism) 
according to two aspects of the energy (quantum mechanics and wave mechanics theory of modern 
physics on movement); therefore the cognitive process, the perceptive motor process and the 
elaboration of the stimulus are the same. To make the assessment of the ratio possible between the 
quantum mechanics and the wave mechanics in the unit of time, in order to localize a particle in the 
space, a reference system and a constant are needed. The body is the reference system on which 
quantum mechanics produces wave mechanics (movement/spatial image) and proprioception is the 
constant which allows assessment of their ratio. The information registered every thousandth of a 
second on the reference system sets off a continuum of spatial images or “starting positions” (the 
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principle of stereo-photogrammetry). Each of those is generated by the previous one (afferent phase) 
and determines the succeeding one (efferent phase) According to my research, the elaboration of 
information, to go from one starting position to the next, corresponds to the most basic form of the 
cognitive process. On the base of this principle my rehabilitative method wants to be seen. 

The information of the external space, conveyed by the visual modality, is registered on the 
reference system of the retina in accordance with two axes (vertical and horizontal). The vertical axis 
distinguishes information on the right and the left visual hemi-fields, while the horizontal axis 
distinguishes information regarding two opposite points of view and the application of force. The 
information of the internal space, conveyed by the somatosensory modality, undergoes the same 
registration on a reference system, made up of body segments. In accordance with the vertical axis, the 
information is distinguished in the right and the left side of the body, in accordance with the horizontal 
axis the information is distinguished regarding two opposite points of view and the application of force. 
On the basis of the settlement of the fixation point and the point of origin of movement, the visual and 
somatosensory information can align in the unit of time. The fixation point and the point of the origin 
of movement conforms with the meeting point between the vertical axis and the horizontal axis of the 
reference system that is common to the two modalities. 

Bearing in mind the theory of modern physics on movement, the CNS must be “equipped” to 
elaborate the two different aspects of energy , that is: 1) the quantum/temporal succession of the energy 
particles characterized by high frequency, 2) the wave/spatial image originated by the particles of that 
same energy, in the same unit of time characterized by low frequency. According to Sargent and coll., 
my research asserts that each hemisphere, on the basis of its own competence (LH high frequency, RH 
low frequency), elaborates only one type of frequency stimulus of the contra-lateral side and the 
contra-lateral visual hemi-field, relative to only one point of fixation and force application. Therefore, 
the information of both sides and both visual hemi-fields must be inverted both on the directional axes 
and both in the afferent and the efferent phases. The afferent phase of the information of the previous 
starting position, in fact, ends with two complementary neural pathways: one elaborated in the LH and 
the other elaborated in the RH. Neither one nor the other is sufficient to define the tri-dimensionality of 
the information in order to determine the response of the next starting position. This will be defined 
only when, in the efferent phase and on the basis of the subject’s intentionality, the two complementary 
neural pathways are again inverted into the opposite direction on the directional axes and the 
information is transcribed in a new sequence. However, to be re-utilized in the efferent phase, 
information must be memorized and categorized in the afferent phase. 

My research leads us to affirm that the synchronism of information is the crucial condition for its 
memorization (the passage from the objective to the subjective). This means that the energy of the two 
spaces can be elaborated as the energy of one space only and that the information of the external world 
can become part of the body map and visual map and the information memorized enters our 
consciousness. It also means that the two complementary neural pathways, which are separately 
elaborated in the two hemispheres, can belong to the same image (R.Llinas) in their reversal on the 
directional axes. No “out of time” information enters memory, it remains unconscious and creates 
perceptive and cognitive faults, faults of memory, of attention and psychological problems. 
Synchronism depends on 1) the repetitiveness of subjective motor experience (TNGS by G. Edelman), 
2) the hedonic centres and therefore on biochemical mechanisms. In fact the latter, on the basis of 
motor experience, establish the speed of the synapses and determine their synchronism; therefore, the 
base is the genetic makeup. According to my research, the information, conveyed by stimulus, follows 
the laws of the physics modulated by DNA. The latter elaborates just one process by means of which it 
codes and transcribes the information of the genetic code as well as memorizes, codes and transcribes 
information of the motor-cognitive process. 

To know the laws of the physics that regulate the perceptive-motor-cognitive process means also 
being able to reconstruct it, at least partly, through computational machines and/or recover many of its 
deficits through motor experience. For this reason, I worked out a rehabilitative method successfully 
tested on a RHD subject.  

2. Material and Methods 
2.1 The subject 

The subject is L.N., a boy of ten years. At the age of five months he underwent a long anesthesia 
for surgery. He began to talk at about three years of age and at school showed perceptive-cognitive 
deficits. At the beginning of the treatment he displayed the following deficits: he could not judge 
distances, he could not recognize geometrical shapes, he did not perceive heights, he did not memorize 
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multiplication tables, he showed neglect in the left visual hemi-field, he showed fear when crawling on 
all fours, dominance was not defined and, also, he had poor manual ability and equilibrium. 

 
2.2 Method 

As a consequence of test results and systematic observation of the subject, I identified the deficit in 
the lack of synchronism between information coming from the external space (visual modality) and 
that coming from the internal space (somatosensory modality). To make synchronism possible the 
following were taken into account: 1) a reference system, made visible in the external space and fixed 
in time, 2) a spatial image defined on the reference system 3) a proprioceptive constant (step, ball 
bouncing, oscillation etc), 4) a mirror, 5) the repetition of motor experience on the established spatial 
image, 6) the reproduction of motor experiences with graphic and practical activities.  

The treatment applied, briefly described here with the procedure adopted, was especially 
significant in the following application: perception of the angles of the parallelogram in upside-down 
reversal. 

To perceive the angles which characterize this geometrical figure, at first the angles formed by the 
thumb and forefinger were considered (L.N. has very supple finger joints). In this way, the subject 
recognized acute and obtuse angles, but was not yet able to draw a parallelogram without a model, 
drawing instead an isosceles trapezium.  

 

Fig. 1 

As fig. 1 shows, the angles of the parallelogram are two acute and two obtuse ones, opposite and 
reversed on the horizontal axis (upside down). The angles of the isosceles trapezium are also two acute 
and two obtuse ones but reversed on the vertical axis (from the right to the left or vice-versa). This 
consideration led me to use more mobile joints so that L.N. could perceive the upside down acute angle. 
In order to involve sight in this somatosensitive perception, the exercise shown on the far right of fig. 1, 
was performed in front of a mirror. Pivoting on the elbow joint, oscillations and circling movements of 
the forearm inwards and outwards were performed until the position of fig.1 was reached. The exercise 
was repeated several times at different speeds.  

3. Results 
After the treatment, L.N. was able to quantify distances, to recognize and memorize all geometrical 

shapes and to perceive heights. He also no longer displayed neglect in the left visual hemi-field 
although no specific exercises had been performed to this end.  

The performance levels were assessed at the beginning and at the end of the treatment. They are 
summed up on tables 1, 2, 3 as the following. 

Table 1 shows the scores obtained by means of the Mental Deterioration Battery (Carlesimo et al, 
1996. 
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Table 1 results of neuropsychological testing 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Tables 2 and 3 show the scores obtained by means of the original tests. The performance level was 
assessed on a scale of 0 to 5. Three is the level of acceptability. 

 
Table 2  results of motor testing 
 

 Initial score Final score 

Visual distance 
assessment point A to 
point B 

0 4 

Visual and 
proprioceptive distance 
assessment point A to 
point B and backwards 
to point A again 

0 4 

Dominance 2 3 

Equilibrium 2 3 

Daily activities (getting 
dressed) 

1 3 

 

 Initial score Final score 

Phrase construction 14 15 

Word fluency 13 14 

Immediate recall of 
Rey’s 15 words 

37 37 

delayed recall of Rey’s 
15 words 

10 10 

Raven’s progressive 
colored matrices 

26 28 

Immediate visual 
memory 

19 20 

Freehand copying of 
drawings 

7 10 

Copying drawings with 
landmarks 

64 67 
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Table 3 results of graphic-constructive testing 
 

 Initial score Final score 

Drawing one’s own 
body 

2 3 

Drawing the external 
world 

1 4 

To single out a 
geometrical shape and 
to reproduce its 
perimeter with small 
objects 

1 5 

To identify a 
geometrical shape and 
reproduce it on paper 

0 5 

The obtained results so far only reflect the analysis of a single case report; a deeper study should 
be performed and actually is being performed by myself in order to increase their significance. 

 
Discussion 
Through motor experience and the ordered use of the constant, the subject, following the rhythm 

laid down by the constant, distributed the quantum of energy required to cover a certain spatial image 
on a reference system that had been made visible in the external space and fixed in time. The step, 
taken as a constant on a reference system, (the perimeter of a geometrical figure, for example), enabled 
alignment of the two modalities as regard to the meeting point of the two coordinates (vertical and 
horizontal axes) and, therefore, it made the recovery of the quantification of distances possible. The 
oscillation/circling of the forearm, taken as a constant, created a spatial image in the internal space. 
Reversed in the mirror, it led to the recovery of the information synchronism conveyed by two 
modalities in their reversal on the horizontal and vertical axes. All this was possible as a consequence 
of the following: 1) the treatment had already helped L.N. to recover the alignment of the two 
modalities on the meeting point of the two axes of the reference system, 2) the mirror reversed the 
information on the vertical axis, 3) the motor experience reversed it on the horizontal axis, 4) the 
repetition of the performance at different speeds made the synchronism possible. L.N.’s answer was 
surprising and immediate, the information which had been fully elaborated by both hemispheres, 
enabled him to re-utilize it in its completeness in the answer phase on the basis of intentionality. In this 
case, he was able to reproduce the shape of the parallelogram without needing a model. He recovered 
height perception and also no longer showed neglect in the left visual hemi-field.  

The abstraction and generalization of the energy information, on the one hand enables the code of 
the basic alphabets of the various disciplines, on the other hand, the spatial image on which the basic 
codes must be put in coherence and cohesion to solve any problem.  

Because of the passage from objective to subjective, the cognitive process can be defined as the 
ability of the CNS to elaborate a quantum of energy. Its spatial and temporal frequencies, in the unit of 
time, cause a spatial image in the body as a reference system. On the basis of intentionality and the 
DNA information, the biochemical mechanisms modify spatial and temporal frequencies as well as 
their rhythms in a spatial image memorized and sensed through motor experience. Therefore, a 
sequence of abstract events, common to the internal and external space that follows the laws of physics, 
acquires subjectivity to plan an answer. 

The analysis of these data, referred to only one case report so far, lead us to conclusions which are 
worth studying in a more profound way and on a wider scale in order to increase their significance. 
The author has suggested a project for children of elementary school and middle school with the aim of 
helping school children with moderate learning abilities, especially in the field of mathematics. At the 
same time the author is involved in studies with an elderly person who had been affected by cerebral 
hemorrhage in the right visual cortex. 
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