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ABSTRACT: To date, researchers have focused mainly on verbal descriptions of near-death
experience (NDE) phenomenology but have not investigated experiencers’ (NDErs”) graphic
representations to understand NDE phenomenology through the physical body location and the
subjective sense of self-location, that is, the feeling of “where I am” spatially located. Using
graphic representations, we explored the topography (spatial features) of 15 NDErs’ recollections
of their body locations and self-location positioning. We specifically considered NDErs’
kinematics (movements) visual field of view, and affects during distinct phases of the NDE. The
various paths between successive self-location positions depicted in participants’ drawings
suggested specific subjective velocities, directionalities, and temporalities in which the
physiological interaction of the visuo-vestibular and somatosensory signals produce a
phenomenon known as vection. These signals act as motor agents in the NDEr’s sense of self-
location position and motion. Bodily self-awareness appeared to be transferred affectively to a
self-location depending on how much the NDEr’s multisensory integration of the visuo-
vestibular and somatosensory signals was altered. Results showed that the kinematic components
of the NDEr’s sense of self-location correlated with a specific emotional state and field of view
within a specific phase of the NDE sequence and trajectory (e.g., self-location motions at
extreme speeds associated with a reduced field of view and achromatic textures; self-location
motion at standstill associated with an expanded field of view and light textures). During a
specific NDE phase, different phenomenal structures and textures occurred together, which we
identified as a set of spatio-temporal configurations or “Archi-Textures” for that phase. We

identified three distinct Archi-Textures as well as out-of-body experience perceptual patterns.

Commenté [JH1]: Because the abstract is quite long, I’ll draft a
shorter revision for your approval as a final step in editing.
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In this article, we will make extensive use of specialized terminology. For that reason, we
begin with a glossary of technical terms describing a near-death experiencer’s (NDEr’s)

phenomenological context.

Kinematics: the study of subjective self-location trajectories, including the motion
velocities and accelerations between an initial location and a displaced location over
time.

Parasomatic: relating to the out-of-body specific visuo-spatial perspective, which gives
the impression of being realized from a perspective point of view outside the physical
body location.

Self-location: specific spatial impressions of subjective self-localization and motion in
near-death experiences (NDES); these impressions are related to the peculiar sense of
embodiment experienced in virtual reality immersive environments, which induce
sensations of dissociation between one’s physical body location and one’s virtual spatial
sensations of location.

Topography: the map realized by NDErs of the representations of their physical body
and their self-location subjective position in space during NDEs.

Vection: the phenomenal sensation of self-location motion in the absence of physical
movement through space. This phenomenon results from interactions of visuo-vestibular

and somatosensory signals and typically occurs in virtual environments and in aviation.
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We propose that vection phenomena are responsible for the self-location impression of
motion in NDEs.

Archi-Textures: the set of spatio-temporal configurations of phenomenal elements—
self-location, field of view, motion, and emotional state—for a specific NDE phase. Each
set of phenomenal elements has a distinct shape of field of view, light textures, self-
location velocity profile, and affective qualities. On the basis of the perceptual
descriptors, we have identified three Archi-Textures sets. For example, the third Archi-
Textures set has a standstill self-location, a boundless field of view, and achromatic light
textures of extreme intensity, experienced as paroxysmal feelings such as joy and/or

wellbeing.

NDEs are deep transcendental mental experiences typically following a life-threatening
situation, such as cardiac arrest (French, 2005; Parnia et al., 2001; van Lommel et al., 2001);
respiratory arrest, coma, traumatic brain injury (Hou et al., 2013); or states of shock (Greyson,
2015), but also associated with circumstances that do not jeopardize life (Charland-Verville et
al., 2014). NDE accounts typically focus on written narratives, leaving unexplored the NDEr’s
mental representation. Earlier analyses of NDErs’ phenomenal experiences used NDEr narratives
and qualitative NDEr interviews, chiefly regarding the qualities of visual perceptions of the
physical realm from an out-of-body perspective. Researchers variously characterized the
differences in NDE perceptions from ordinary visual perceptions as “transcendental awareness”
(Ring & Cooper, 1997); “hyperdimensional perception” (Brumblay, 2003); and “global
perception,” “360° spherical perception,” and “perception by transparency” (Jourdan, 2001,

2011; Jourdan & Smythies, 2019).
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The ineffability of these experiences seems to justify the development of an alternative
approach to describe more precisely and re-enact the NDEr’s subjective mental representations.
Collecting the NDEr’s detailed descriptions of mental representations allows the resurgence of
memories linked to peculiar spatio-temporal impressions of self-location, including the NDEr’s
changed and changing visual multi-dimensional perspectives. This process provides more
comprehensive reporting and also psychological integration for the NDEr. The process also
enables better characterization of the affective dimension—its content and intensity—during an
individual’s NDE chronology. This study was designed to explore a new way of reading NDEs
to discover whether it might offer wider and complementary insights to the conventional
narrative approach.

The purpose of the study was to identify the spaces people are moving through during
NDEs according to the qualitative perceptual features of these spaces and the mapping of their
physical body and their self-location positions with their affective correlates. In that sense, the
approach somewhat replicates that of Victor Egger (1848-1909), a French epistemologist and
psychologist who, in an effort to understand the vivid sense of self reported by drowning
survivors and other survivors of near-fatal events, examined their visual descriptions in his book
I of the Dying (Egger, 1896). The specific research question we addressed was: What might be
learned by using experiencers’ mental representations of the kinematics of the physical body and
perceived self-location, associated with the field of view and affective state of different spatio-
temporal configurations, during specific NDE sequences?

Method
Because this study was exploratory in nature, we employed a qualitative approach. In

order to overcome the idiosyncratic elements of NDEs and analyze the data to establish certain
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objective generic patterns, we combined the grounded theory hypothetico-deductive methods of
Glaser and Strauss (1967) with a Husserlian phenomenological approach using Michel Bitbol’s
(2014) and Liliana Albertazzi’s (2010, 2013, 2018) experimental and scientific
phenomenological principles. This method of analysis is suited to the structural perceptual and
intentional components of NDEs, which rely predominantly on retentional (memory-based) and
protentional (anticipatory) dynamics. We focused on using the NDErs’ sensorimotor and
affective impressions to map the remembered location of their physical body and self-location
point of view; the visual field shapes, textures, and boundaries; as well as the location of the
mental imagery within the visual field. These elements are further described below.
Participants

Participants were 15 volunteers recruited from a pool of 300 volunteers from a larger
research study on the retrospective analysis of NDEs conducted in collaboration with the Coma
Science Group (GIGA-Consciousness, University of Liége, and University Hospital of Liege,
Belgium). All 300 participants had an NDE as measured by the NDE Scale (Greyson, 1983) and
the Weighted Core Experience Index (WCEI; Ring, 1980) and were over the age of 18 to give
legal informed consent. Because NDEs have been shown to have universal core elements largely
unaffected by demographic factors such as sex, race, and education level, we did not consider
those factors. Because the study was conducted in French, fluency in both written and oral
French was required for the understanding of protocol task instructions. Criteria of exclusion
were physical hand impairments and/or vision disabilities, which could have prevented the
execution of the graphic task.

The sample comprised 8 men (M) and 7 women (W), ranging in age from 40 to 82 years

at the time of the study, with a mean age of 61. All participants were White.
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Regarding their total NDEs, 11 (6 M, 5 W) had one NDE, and 4 (2 M, 2 W; Subjects 3, 5,
8, 9) had two, resulting in a total of 19 NDEs. At the time of their NDEs, the youngest was 12
years old, and the oldest was 57, with NDEs by sex and decade fairly evenly distributed. The
interval between occurrence of the NDE and reporting them for this study ranged from 3 to 51
years.

Regarding NDE circumstances, seven (3M, 4W) were associated with traumatic injury,
another seven were associated with disease (3M, 4W), and one experience (M) that scored on
both scales as an NDE occurred during a meditation session in the apparent absence of injury or
disease. The remaining four participants (3M, 1W) did not specify the circumstances of their
NDEs.

Instruments

The NDE Scale (Greyson, 1983) measures the depth of an individual’s NDE according to
16 multiple-choice items divided into 4 subscales: cognitive, affective, paranormal, and
transcendental. Each item is rated 0 = not present, 1 = mildly or ambiguously present, or 2 =
definitely present (Greyson, 1983; Lange et al., 2004). A total score is then calculated by
summing all item responses, yielding a possible range from 0 to 32. A total score of 7 or higher
constitutes the criterion for an NDE and was the criterion for participant inclusion in our study.
Since its development, the scale’s reliability and validity have been well established, having been
used in hundreds of studies worldwide and translated into 20 languages (Greyson, 2021, p. 55).

The WCEI measures the phenomenological and depth variety of NDEs. It comprises a
10-point questionnaire of features of NDE phenomenology with each item receiving a weighted

score such that total score ranges from 0 to 29. A score of 5 or below is considered to indicate a
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superficial NDE, 6-9 a basic NDE, and 10 or above a profound NDE. To be recruited for our
study, participants had to score 6 or above.
Procedure

After securing written informed consent, we scheduled two confidential, one-on-one,
semi-structured interviews with participants, which we conducted in person or via Skype Internet
conference between 04/29/2014 and 07/20/2014. All interviews were audio-recorded via Zoom
Q3HD, Facetime, or Sansa clip.

During the first, in person interview, participants performed a supervised drawing task.
Participants were furnished with an A4-sized transparent sleeve, containing from bottom to top
an A4-sized sheet of white paper, an A4 carbon copy sheet, and an A4-sized sheet of black paper.
The black paper was used to “blind” the participants to what they were drawing to reduce self-
consciousness and self-criticism regarding formal aesthetic representation criteria and to roughly
simulate the NDEr’s visual inner space. To reduce friction with the paper surface, participants
drew using a Pilot G-Tec-C4 rollerball pen on the transparent sleeve surface.

We asked participants to use the storytelling mode that most appealed to them to talk
about the sequence of their NDE in phases—for example, a movie sequence, book chapter, or
theatre play-act. For each sequence, we provided a transparent sleeve containing the different
sheets of paper described above. For instance, if the participant had divided the experience into
six phases, they received six transparent sleeves, positioned on a table in front of them and
numbered in the order they had defined.

For each phase of participants’ experience they had defined, we asked them to draw the
shape of the surrounding environment using basic two- and three-dimensional geometrical

shapes—for example, ellipse, sphere, rectangle, square, or triangle—as they remembered it and
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to state or draw the dimension of their boundaries and the appearances of what they saw within
those boundaries, such as the degree of light exposure, hue, temperature, saturation, contrast,
opacity/transparency, and sharpness/blurriness. We then asked them to indicate by a mark, such
as a dot or cross, in their order of appearance: the spatial position of their physical body and/or
the position of their self-location (subjective point of view) and an outline of the field of view
experienced from the perspective of each of those locations. We further invited them to specify
any other sensory modalities they were experiencing from these respective viewpoints, such as
light, sound, taste, touch, temperature, pressure, smell, and/or pain.

Next, we asked them to draw arrows indicating the direction of the self-location(s), if
moving, and describe their sense of that motion in terms of acceleration/deceleration and
velocity, such as extremely fast, fast, slow, or stationary. We asked them to name the emotions
and sensory impressions they felt at each stationary position of the body and/or subjective point
of view and to rate their intensity using a scale 0 (low)-10 (high). Last, we asked them to map
the location of any mental imagery, such as people, entities, objects, and/or any other
representational phenomena that emerged from the location of the body and the subjective self-
location.

We then conducted a second interview via Skype or phone calls to clarify some of the
visual descriptions and graphic elements collected during the first interview and to answer a
questionnaire regarding what they considered to be the better mode of expression—oral versus
non-oral form—for reporting their NDE.

Analysis of Data
At the end of the graphic recording, we kept only the white sheet as raw material for

subsequent analysis and modeling. Using Adobe Photoshop CS6 (version 13.0 x64), the
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principal investigator (Lerner) anonymized the representations and erased the participants’ hand-
written comments. She also translated into English the audio recordings and graphic elements. At
a later stage, the researchers added additional symbols, such as dots, arrow, and/or zones, to
highlight or clarify some elements in the drawings, thus facilitating the visualization of their
structural and perceptual components.

The steps involved in working with the data were: (a) categorizing descriptors, which
consisted of collecting the descriptors used by participants into common groupings across their
graphic reports, according to three forms of organization: forms of grouping, forms of shape, and
forms of meaning; (b) increasing generalization, which consisted of grouping the descriptor
categories to show their similarities, differences, or hierarchical relationships to distinguish
generic NDE structures; and (c) extracting the invariant NDE structures, which would allow
them to be objectified.

We applied these steps as follows. First we made an inventory of all the representational
elements to enable their naming. This labeling and coding enabled us to extract invariant
structures and certain groupings of elements according to their connectivity and predictability.
Then we examined the graphic representations for reciprocal and hierarchical relations among
their spatiotemporal features and their specific self-location kinematics. To interpret the data of
the self-location positioning in an NDEr’s experienced spaces, we employed the retinoid-
supported model of egocentric space (Trehub, 2007, 2013). To interpret shapes and mental
imagery formation and patterns in the NDEs, we used elements of neurogeometry of the
functional architecture of vision (Petitot, 2017) and the physiology of action-perception
(Berthoz, 2013; Berthoz & Jorland, 2004; Berthoz & Petit, 2006), as well as the biophysical

picture representation theory (Bdkkon 2008; Bokkon & D’Angiulli, 2009; Bokkon & Salari,



FRANCE LERNER, STEVEN LAUREYS, & MYLENE BOTBOL-BAUM 11

2012; Bokkon et al., 2011, 2013). Finally, we conceptualized the distinct categories of the NDE

experiences to build a model while preserving the multidimensionality of the experience.

Results

%n overview of our findings is presented in Table 1. [Each column is explained and

detailed in the following sections.

Table 1

Overview of Participants' NDE Phases

Commenté [JH2]: France, | kept wanting to see this Table. What

do you think of including it? Doing so eliminates the need to explain
in each subsequent section the participants who did NOT report a
particular phase. Let me know what you think. Also, if you like this
Table, please double check my accuracy in categorizing each NDE. If
you decide to include this Table, we’ll need to adjust subsequent
Table numbering.

Subject # / Out-of-Body Experience | Archi-Textures | Phase | Archi-Textures Il Phase | Archi-Textures Il Phase
NDE # Dissociative Associative | Outward Inward Ellipse/Sphere/Round Outside Within
S1/NDE1 X X
S2/NDE1 X X X X X
S3/NDE1 X
/INDE2 X X X
S4/NDE1 X X X
S5/NDE1 X X X
/NDE2 X X X
S6/NDE1 X X X X
S7/INDE1 X X X
S8/NDE1 X 1 2
/NDE2 X
S9/NDE1 X X X
/NDE2 X X
S10/NDE1 X X X
S11/NDE1 X X X X X
S12/NDE1 X X X X alternating
S13/NDE1 X
S14/NDE1 X 1 2
S15/NDE1 X X

Out-of-Body Experience Perceptual Pattern

The first pattern we identified involved an out-of-body experience (OBE), which we

define as a subjective spatial impression of leaving (dissociative phase) and/or reentering
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(associative phase) the physical body and seeing the physical body from a parasomatic (external
from the physical body) point-of-view. Based on the 15 participants’ drawings and narratives, 12
of their 19 NDEs included an OBE. Five participants (3M, 2W) reported only a dissociative
phase (for sample drawings, see Figure 1), five participants (2M, 3W) reported only an
associative phase (for sample drawings, see Figure 2), and two participants (1M, 1W) reported

both dissociative and associative phases.
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Figure 1

Two Examples of Participants’ Drawings of Dissociative Phase of OBE

Subject 2, NDE 1 Subject 5, NDE 1

Note. Gray dot indicates physical body location, black dot indicates parasomatic point of view,

and black arrow indicates upward motion from the physical body to a parasomatic point of view

of the physical body location.
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Figure 2

Two Examples of Participants’ Drawings of Associative Phase of OBE

Subject 3, NDE 2 Subject 6, NDE 1
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Note. Black dot indicates parasomatic point of view, gray dot indicates physical body location,

14

and black arrow indicates downward motion from the parasomatic point of view to the physical

body location.
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Compiled data for the 7 dissociative and 5 associative NDEs—including physical body
position, parasomatic point-of-view direction of motion, perceptual modality(s), and associated
affect(s)—appear in Table 1. In all instances, participants reported visual perception. In all but
one of the dissociative NDE phases, the motion of the parasomatic point of view was upward and
oblique at an angle varying between 30° to 45°. By contrast, in all of the associative NDE
phases, the motion of the parasomatic point of view was downward at 90° or, if the angle was

not specified, was described as vertical or, in one case, vertical at a slight angle.

Table 1
Participants’ Reported Dissociative and/or Associative OBE Phases, Including Physical-Body

Position and Parasomatic Point-of-View Direction of Motion, Perceptual Modality(s), and

Affect(s)
Physical | Parasomatic point-
Subject#/ | body of-view direction Perceptual
Category NDE # position | of motion modality(s) | Affect(s)
Dissociative | S1I/NDE1 Supine Upward motion Visual Indifference.
left obligue.
S2/NDE1 Supine | Upward motion; Auditory Surprise,
3.5 m height at and visual weightless,
45°. floating body.

S5/NDE1 Supine | Upward motion; 5 | Visual
m and 6 m height | ability to

at 45°. see through
my own
body—
S5/NDE2 Standing | Upward motion at | Visual Awareness of
a 12 o’clock dying.
position in Fatalism, disgust,
clockwise rotation. nausea.
S7/INDE1 Supine | Upward motion, Visual Total acceptance,
ceiling height at renunciation
30° followed by a vertigo. At

180° rotation. beginning of
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ascent,
experience is
very distressing,
negative, and

endless.

S11/NDE1 | Sitting Upward oblique Visual Fear, worry,
motion, height terror, panic.
between 80-

100 cm.

S12/NDE1 | Supine | Upward motion Visual: | Consciousness of
followed by can see being dead;
followed by a 180° | myself. I am not
rotation. surprised.

Associative | S3/NDE2 Supine | Downward motion; | Visual Astonishment
ceiling height at with no surprise,
90°. extreme

negativity.

S6/NDE1 Supine | Downward motion, | Visual Amazement,

vertical at a slight sadness, joy,
angle. love.

S11/NDE1 | Sitting | Downward motion | Visual Sensation of

at 90°. being human, of
having returned,
of my whole
body being here.

S12/NDE1 | Prone | Downward Visual Slightly afraid,

vertically. we have no
choice. It is a free
fall. Sadness.
Refusal to come
back.

S15/NDE1 | Supine | Downward motion | Auditory Failure, anxiety,

at 90°. and visual fear, anger,

physically heavy.

Archi-Textures Perceptual Patterns
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We identified three additional NDE phases that we labeled Archi-Textures. Each of these
phases involved (a) a specific field of vision, characterized by a shape and texture; (b) a specific
self-location movement in relationship to that field; and (c) specific associated affect(s). Archi-
Textures | is distinguished by a convergent, vergent, or divergent field of vision; Archi-Textures
Il by an elliptical, spherical, or round field of vision; and Archi-Textures 111 by self-location with
regard to the intense light that most NDErs perceived.

Before we detail each of the three Archi-Textures, we present an example that illustrates
a transition from an out-of-body phase to a visually embodied self-location in Archi-Textures I;
see Figure 3. The left drawing shows the visual field (gray column) projected from the physical
body. As subjective self-location leaves the body (gray dot moving in direction of arrow from
physical body to location of black dot), the projected source of the visual field “follows” the
subjective self-location, resulting in the visual field projected from the new parasomatic self-

location (right drawing).
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Figure 3
Example of a Transition From a Dissociative OBE Phase to an Archi-Textures | Outward
Trajectory

Subject 2, NDE 1

Archi-Textures I: Convergent/\Vergent/Divergent Visual Field and Associated Motion(s) and
Affect(s)

Out of our participants’ 19 NDEs, 14 reflected a pattern we identified as Archi-Textures
I. In Archi-Textures |, shapes of the perceptual boundaries of the experiencer’s exteroceptive
visual field involved either convergence (narrowing down), vergence (parallel), or divergence
(widening out) of the visual field, and texture was either chromatic (presence of color) or
achromatic (absence of color, with shades ranging from white through increasingly darker grays

to black). Archi-Textures | self-location motions involved outward trajectory (away from initial
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location), inward trajectory (return toward initial location), or both, with directions of the self-
location motions described in terms of the six cardinal field-of-gaze directions: upward
(superior rectus), downward (inferior rectus), inward (medial rectus), outward (lateral rectus),
downward-and-outward (superior oblique), and upward-and-outward (inferior oblique). A
complete Archi-Textures I round-trip included an outward and inward trajectory; examples of

three round-trip participants’ drawings appear in Figure 4 A, B, and C.



FRANCE LERNER, STEVEN LAUREYS, & MYLENE BOTBOL-BAUM 20

Figure 4 (A, B, C)
Examples of Three Participants’ Drawings of Archi-Textures | Visual Field Perceptual

Boundary and the Outward and Inward Motion Trajectories of Self-Location

A - Subject 2, NDE 1. Left drawing: outward trajectory, vergent visual field, upward

movement. Right drawing: inward trajectory, vergent visual field, downward movement.




FRANCE LERNER, STEVEN LAUREYS, & MYLENE BOTBOL-BAUM 21

B - Subject 11, NDE 1. Left drawing: outward trajectory, divergent visual field, downward-and-
outward movement. Right drawing: inward trajectory, convergent visual field, upward-and-

outward movement.
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C - Subject 9, NDE 1. Left drawing: outward trajectory, divergent visual field, outward

movement. Right drawing: inward trajectory, divergent visual field, inward movement.

Note. Black dot indicates self-location position; black arrow indicates trajectory direction; and

gray area indicates visual field.

Compiled data for the 14 NDEs with features reflecting Archi-Textures | appears in
Table 2. Outward and inward trajectories varied with regard to convergent/vergent/divergent
shape of visual field. The outward trajectories of the self-location motions were expressed in an
upward (Figure 4 A left drawing), forward oblique (Figure 4 B left drawing), or forward
horizontal (Figure 4 C left drawing) motion. By contrast, the inward trajectories of the self-
location motions were expressed in a downward (Figure 4 A right drawing), backward oblique

(Figure 4 B right drawing), or backward horizontal (Figure 4 C right drawing) motion. When the
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experiencers reported their self-location moving along both outward and inward trajectories, the
inward trajectories appeared to be mirror representations of the outward trajectories. In these
cases, the self-location during inward trajectory headed in the opposite direction of the outward
trajectory. Texture in all cases except one outward trajectory was achromatic, and affect across

cases was varied.

[Insert Table 2 about here. Note to typesetter: Please place Table 2 on left page and Table 2
(continued) on right page, aligning S/INDEs [for example, SI/NDEZ1 aligned in Table 2 and Table

2 (continued)]

Archi-Textures I1: Elliptical/Spherical/Round Visual Field and Associated Motion(s) and
Affect(s)

For Archi-Textures II, characterized by eight of our 15 participants’ 19 NDEs,
experiencers described a rounded field of vision: six ellipses, including one ellipse in 3D; one 3D

sphere; and one round space. For sample drawings, see Figure 5 A, B, C, D, and E.

Figure5 (A, B, C, D, E)

Five Examples of Participants’ Drawings of Archi-Textures Il Visual Field Perceptual Boundary

and the Motion Trajectories of Self-Location

A - Subject 9, NDE 2 B - Subject 5, NDE 2
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C - Subject 8, NDE 1

P (4
!/ v
™ /
“S-L 2
S-L1

E - Subject 12, NDE 1
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Note. Black dot indicates self-location position; black arrow indicates trajectory direction. “S-L”
stands for self-location positions, numbered according to their motion’s chronology (i.e., S-L 1,
2,3...). Gray line outlines the Archi-Textures Il field-of-vision boundary shape; gray star
indicates location of emergence of mental representations.

Compiled data for the eight NDEs with features pertaining to Archi-Textures Il appear in
Table 3. In all eight cases, the Archi-Textures Il texture was chromatic, motion trajectory was

forward and/or standstill, and affect was varied.
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Table 3

Participants’ Reported Archi-Textures Il Phase Features, Including Self-Location

Elliptical/Spherical/Round Visual Field and Associated Motion(s) and Affect(s)

26

Subject #/ Visual Field Motion Direction Affect(s) with Likert
NDE # Shape/Size Texture & Velocity 0 (absent) — 10 (max intensity)
S2/NDE1 = 9.75 of an | Chromatic 1. Forward motion 1. Surprise (8)
ellipse 2. Forward motion 2. Joy (10)
3. Standstill 3. Joy (10)
S3/NDE2 = 0.250of an | Chromatic |10 to O forward Feeling of bliss (10) gradually
ellipse motions decreasing as we move along
the position 9 to 0
S4/NDE1 = 0.50fan | Chromatic | Forward motionat |Joy and well-being (8-9)
ellipse on walking pace
subject’s
right-hand
side at a 3-
3.5 m height
S5/NDE2 =050fa Chromatic | Standstill position Fear (3), fatalism,
3D ellipse with a bird’s eye inexorability, no joy, sadness
with a field view at an angle (8), joy, desire, total happiness
of vision between 50-60°
opening at
90-100°
S6/NDE1 =(0.50fa Chromatic | Forward motion Love (10), joy (10)
3D sphere
S8/NDE1 =1/30fa Chromatic | Forward motions:
round space 1. Lying 1 H(c)gmprehension (3), fear
2. Sitting 2. (Szt;Jpefaction (20), curiosity
3. Standing 3. Sorrow (9)
S9/NDE2 = 1/3 of an Chromatic | One standstill Joy (10), reunion, love (10)
ellipse position
S12/NDE1 | = 0.250f an | Chromatic | Alternately: forward | Joy (10), telepathy
ellipse motion and 6
standstill positions

Note. n = 8 NDErs, each reporting on one NDE.
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Archi-Textures I11: Position With Regard to the Light and Associated Motion(s) and Affect(s)
Of our 15 participants’ 19 NDEs, 13 participants in 15 NDEs reported perceiving an

intense light. We distinguished two types of Archi-Textures 11 self-locations with regard to the

light: either positioned outside it or embodied within it; an NDE could include either one or both.

For sample drawings, see Figure 6 A, B, and C.

Figure 6 (A, B, C)

Twelve Examples of Participants’ Drawings of Archi-Textures Il Visual Field Perceptual
Boundary and Motion Trajectories of Self-Location

A - Five Examples of Self-Location Outside the Light

Subject 2, NDE 1 Subject 4, NDE 1
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Subject 7, NDE 1

Subject 10, NDE 1

Subject 13, NDE 1

\
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B - Six Examples of Self-Location Within the Light

Subject 3, NDE 2

Subject 5, NDE 2

Subject 6, NDE 1

Subject 9, NDE 1

29
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Subject 11, NDE 1

Subject 14, NDE 1

C - One Example of Self-Location Experienced Alternately Outside and Within the Light

Subject 12, NDE 1
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Note. Black dot represents self-location position, gray area represents the light, lines represent

boundaries of field of vision, and arrow represents perceived motion.

Compiled data for the 15 NDEs with features pertaining to Archi-Textures Il appear in
Table 4. Regarding self-location relative to the light, five NDEs reportedly involved only one
self-location outside, and another NDE involved two self-locations outside; six NDEs involved
only one self-location within; and three NDEs involved self-location both outside and within.
Shape of visual field varied as a function of self-location relative to it. When self-location was
outside the light (Figure 6 A), it was described as a point or a circle of light. When self-location
was within the light (Figure 6 B), it was described as an infinite wall of light or a 3D oval, more
or less spherical. When self-location was experienced alternately outside and within the light
(Figure 6 B), it was described as a point of light and a 3D shape more or less spherical.
Regarding texture, in all 15 NDEs the field of vision was achromatic. Regarding motion, 12
NDEs included only one standstill position, one involved forward movement, and two involved a
combination of movement and standstill. Affects were varied.

[See Table 4 in separate document.]

Discussion

OBE Perceptual Pattern

Throughout NDE and OBE literature, authors have emphasized the dissociative phase of
the OBE (Blanke et al., 2004; Blanke et al., 2016). However, in the graphical data we collected,
the associative phase was an equally frgsequent component of the OBE (see Table 1). Hence, the

general term OBE seems to lack accuracy, and it might be beneficial for future case reports of
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OBE phenomena to clarify whether reference is being made to a dissociative or an associative
OBE phase.

The OBE dissociative phase in NDEs might result in the failure of multisensory
integration processing, which seems to create a mismatch between the physical body and its
visuospatial perspective. In the OBE dissociative phase (see Table 1), the experiencer has a
parasomatic visuospatial perspective of their physical body (Blanke, 2005; Greenlee et al., 2016),
which leads to the disintegration of the subject’s personal and extra-personal space.

In contrast, the OBE associative phase might signify the reintegration of the subject’s
personal and extra-personal space. Furthermore, in the OBE associative phase (see Figure 1), the
multisensory resynchronization and, with it, the reactivation of the somatosensory and
proprioceptive dynamic map would enable the reappearance of the physical body image
representations. These physical body image representations seem to provide crucial visual
support for the subject’s mental process of understanding and integrating their experience in their
daily lives (Maack, & Mullen, 1983; Nizzi et al., 2012; Perruchoud et al., 2016; Ramachandran
& Altschuler, 2009). Indeed, the absence of physical body image representations in the OBE
associative phase can be experienced as a rupture, which can make an experiencer’s return to
ordinary life more difficult. For instance, we observed that subjects who saw their physical body
image representation but who did not report an OBE associative phase expressed difficulty with

their physical bodily reintegration:

S4/NDE1: “Yes, and then clack! Finished. [...] | did not feel I returned to my body

afterward. So, | do not have an explanation [...]. | do not have the impression either of
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a return to myself [...]. And then maybe | took a year or two to recover: but it’s weird,
I'm not crazy ...”
S9/NDE2: “There I found myself directly on the ground, there is a break there because

here | do not know what happened!”’

Archi-Textures

From the empirical observations of the graphic representations produced by the
experiencers, three primary topological configurations seem to emerge between the dissociative
and associative OBE phases of NDEs, namely the “Archi-Textures” I, 11, and I11, which we
consider to be determined by the neurogeometry of the functional architecture of vision and its
retinoid system. The “Archi’s” describe the perceptual appearances of the visual and retinal field
dynamic structures, and the “Textures ” relate to the visual and retinal field perceptual
composition. Thus, we identified the “Archi” structural and textural patterns on the basis of (a)
the chronological position they occupy within an NDE, (b) the specific perceptual appearances of
the visual and retinal field shapes and textures, as well as (c) the self-location kinematic and
affective components, which seem to be induced by some particular positioning and embodiment
within these Archi-Textures.

We will now present and discuss, in chronological order of emergence, each of the Archi-
Textures’ structural features and properties, which we derived from the observation of the
graphic representations and the oral descriptions of the 15 experiencers. These three generic
Archi-Textures paradigms could serve, in future NDE research, as an epistemological tool to

decipher experiencers’ visual and affective mental representations.
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Throughout the duration of an NDE, the Archi-Textures constituted the visuo-spatial
environments in which the self-location trajectories occurred. We interpret the self-location
directional motions and velocities to be the result of visuo-vestibular interactions between the

optic flow and the 3D orientation plane of the vestibular system’s semi-circular canals, as well as

somatosensory perceptions and multlsensory graviceptive (grawty detectlng) S|gnals. fThe Commenté [JH3]: Do you mean that the person’s physical eyes
are moving in a correlated way with what they are visualizing, or that
) ) i ) L. A NDE visualization seems to conform to the same rules/laws as
schemas in Figure 7 show the 3D orientation of the planes of the semi-circular vestibular canals physical vision, or - 22

and the action planes of the extra-ocular muscles in an animal with frontal eyes (Ezure & Graf,

1984, p.89).

Figure 7

Gaze Axes and Vestibular System Schemas in Animals With Frontal Eyes

/ MJdlan plane

/ Gaze axes
Recti vertical
Recti horizontal
Oblique

Vestibular system
Anterior canal
Horizontal canal
Posterior canal
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Archi-Textures | Model

We consider the Archi-Textures | visual field shapes to be rooted in the proto-
geometry of the visual system, which relies on the rotation axes of the eyeballs
(adduction, abduction, intorsion, extorsion, elevation, depression), the parallax, and the six
cardinal fields of gaze direction influenced by Donders and Listing’s laws of the three-
dimensional orientation of the eye and its axes of rotation together with the body and head
position. The shapes of Archi-Textures | are the perceptual boundaries of a reduced
exteroceptive (external) visual field known as tunnel vision. This tunnel vision from which only
the visual central field has been preserved due to the loss of peripheral vision is probably caused
by retinal ischemia (Blackmore, 1996), though this explanation has been debated (Holden, 2015).
In experiencers’ representations, in which the visual field appears framed by two boundaries, we
have observed that these exteroceptive-reduced visual fields can also sometimes be seen tilted to
various degrees of angle. The outlines could be vergent (see Figure 4 A), convergent (see Figure
4 B), or divergent (see Figure 4 C) and are expressed in the six cardinal fields of gaze direction
(see Table 2).

Based on participants’ descriptions of the visual field perceptual boundary shapes and
textures, as well as the perceived self-location motion velocities and directionalities (see Table 5)
and representations (for examples, see Figure 4 A, B, C), we devised the Archi-Textures | model

depicted in Figure 8.

Figure 8
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Archi-Textures | Model: Visual Field Boundary Shapes (A, B, C) and Textures (D) and the Types

of Self-Location Trajectories Within the Visual Field

D _

Note. In A, B, and C diagrams, dark lines indicate the boundaries of the visual field, and arrows

indicate self-location trajectories within the visual field, with gray arrow indicating outward
(away from initial location) and upward trajectory and black arrow inward (toward initial

location) and downward trajectory.

Each schema can express one of the six potential fields of gaze direction, which can
also be affected by the parallax angle of the line of sight. Consequently, variable angles of
vergence, convergence, and divergence of the visual field can be expected. For the Archi-
Textures | model, we chose to use as an example the vertical orientation with an upward or
downward gaze-direction motion, although the Archi-Textures | orientation could also be

horizontal with a lateral outward or inward gaze-direction motion, or an oblique orientation
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with an oblique superior outward or inferior downward gaze-direction motion. To
summarize, the Archi-Textures | visual field can have three orientations: vertical, horizontal,
or oblique, with an outward or inward direction for each orientation, as well as a field of
gaze, with variable angles of vergence, convergence, and divergence.

Fourteen of 15 subjects recalled trajectories of the self-location motions within Archi-
Textures I, out of which 7 NDEs involved only outward trajectory, two only inward, and 5 both
(see Table 6). In the experiencers’ representations, they described the shapes of Archi-Textures |

in these terms for their outward trajectories:

S1/NDE1; S2/NDEZ1; S13/NDEL1 “a tunnel”

S15/NDE1: “A tunnel . . . a nozzle pipes.”

S4/NDEZ1: “A really straight path . . . smooth. Path width between4 mto5m . . . path
length 400 m with an opening at a 180° angle.”

S5/NDE1: “A funnel . . . tunnel slightly up hill 30°, the tunnel is larger at the entrance
and becomes a normal corridor at the end.”

S7/NDE1: “A cone . . .afunnel ... A corridor.”

S9/NDEZ1: “A basket.”

S10/NDEZ1: “A corridor . . . A kind of gut.”

S11/NDEZ1: “A funnel.”

S12/NDEZ1: “An inverted glass.”

S14/NDEZ1: “Triangle . . . Funnel . .. A cone that is shrinking.”



FRANCE LERNER, STEVEN LAUREYS, & MYLENE BOTBOL-BAUM 38

Experiencers described the shapes of Archi-Textures I in these terms for their inward

trajectories:

S2/NDEZ1: “A tunnel”

S3/NDE2: “A tunnel, a cylindrical tube.”

S5/NDEZ1: “Virtual tube . . . imaginary tube, it is an abstract tube.”
S6/NDE1L: “A path ... A funnel that is a little flared.”

S10/NDE1; S11/NDE1: A “funnel.”

Furthermore, when the subjects, in their representations, exhibited both Archi-Textures |
outward and inward trajectories, the shapes of the inward trajectory were a mirror image of the
outward trajectory (see Figures 4 A, B, C). In these cases, not only were Archi-Textures | shapes
mirrored but also the self-location replicated these schemas and the inward trajectories were a
mirror image of the outward trajectories. For instance, in the representations of S2/NDE1 (see
Figure 4 A), the outward trajectory was seen in an upward direction, whereas the inward
trajectory was in a downward direction. The same was true with the representation of S11/NDE1
(see Figure 4 B), where the outward trajectory was in a backward direction, whereas the inward
trajectory was in a forward direction, and with S9/NDE1 (see Figure 4 C). These mirrored

trajectories of the self-location appear in the subjects’ verbal reports:

S11/NDEZ1: “Like in the beginning when | had this suction.”
S10/NDEZ1: “T am transported back the other way in the same corridor at full speed.”

S9/NDEZ1: “I took the way backward very, very downright quickly, too.”
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S6/NDE1: “It’s like I’m on a trip and I’m back on my steps.”

The Archi-Textures | affects were described as predominantly negative for both outward
and inward trajectories, with a slight improvement in the outward trajectory (see Table 6).
However, for two subjects who had experienced both outward and inward Archi-Textures |
trajectories, namely S2/NDE1 and S9/NDEZ1, not only they did experience moving in opposite
trajectories within the Archi-Textures | mirrored shapes, but they also experienced opposite
affects. These two subjects reported positive affects during the outward trajectories and negatives
affects during the inward ones. However, for S11/NDEL1, affects were negative during both the
outward and inward trajectories.

In addition, the self-location motions in Archi-Textures | were felt as linear and
continuous, with a velocity ranging from fast to extremely fast. As a consequence, these motions
had no stationary self-location position.

S1/NDE1 and S14/NDE1 did not experience any self-location motion. This absence of
visual motion perception might be related with visual phenomena known as akinetopic vision
(motion blindness). More specifically in the case of SI/NDE: a monocular akinetopic vision and
S14/NDET1 case: a binocular akinetopic vision. For the other subjects, the self-location motions
were described as fast to extremely fast. The experiencers described their self-location outward

and inward motions in Archi-Textures | in these terms:

S3/NDEZ2: “Very fast sliding motion, a fraction of a second . . . Feeling in a state of rapid

movement.”
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S6/NDE1: “The fastest that | can imagine . . . A fall from a cliff without the feeling of
fear ... Very, very short time, almost immediate.”

S9/NDEZ1: “The impression that I am pushed backward very fast . . . the movement was
continuous.”

S10/NDEZ1: “At full speed, like on a train.”

S15/NDE1: “Upward suction, so fast.”

S12/NDEZ1: «. .. fast, accelerating, forward motion.”

S4/NDEZ1: “For 4 to 5 sec.”

S5/NDEZ1: “I have left: direction time-space.”

As was the case with the Archi-Textures | model, the self-location directional motions
can potentially head in six directions, which correspond to the interactions between the primary
positions of the eyeball (vertical: inferior/superior; horizontal: nasal/temporal; oblique: left/right,
anterior/posterior) and the 3D orientation plan of the semi-circular canals of the vestibular
system. Although these directions are influenced by the graviception information and the semi-
circular canal difference in sensitivities of the “utricular maculae (transduces horizontal
accelerations) and the saccular maculae (transduces vertical accelerations) in the otolithic
system” (Giannopulu et al., 2016), they could be additionally affected by the body’s physical
position during the OBE phases (see Table 5: Physical body position). For instance, “in the
supine position, when the head is no longer gravity-aligned, the weight of otolith cues decreases”
(Lopez & Blanke, 2010), and sometimes, as a result, floating impressions or nauseous feelings

can be experienced. These sensations are often a distinctive trait associated with OBE episodes
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(Anzellotti et al., 2011; Blanke, 2005). Nevertheless, we have noticed that these sensations can

still be persistent within the Archi-Textures I, as some experiencers’ descriptions attested:

S7/NDEZ1: “Floating motion.”

S5/NDE1 and S9/NDE1: “Nausea, disgust.”

In particular, some oral reports gave us a better understanding of the chronological
sequence occurring between the OBE floating sensation and the extreme self-location velocity

experienced in Archi-Textures I. One participant described it in these terms:

S9/NDE1:“Floating, then moving backward at a vertiginous speed.”

In fact, the subjects who remembered and represented their OBE dissociative phase;
helped us trace the genesis of changes in their corporeal awareness by examining the way the
visual field of the physical body is captured at a specific point in time and space and is tilted as
by a graviceptive vestibular tone imbalance, as in the tilted room illusion (Brandt, 2003; Kirsch
et al., 2017). For instance, in one participant’s oral report, the Archi-Textures | tilted visual field

seemed to have induced a sideways self-location motion:

S11/NDEZ1: “Linear continuous, really fast upward and then sideway suction into a funnel

shape”.
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And in a second case, the Archi-Textures | tilted visual field appeared to be at an angle of 25° to

30°:

S5/NDEL1: “it is an abstract tube . . . two parallel with a tilt of between 25° to 30°.”

In the dissociative phase, the visual field was represented with an angle of tilt to a
maximum of 45° (see Table 5 and Figure 1). In the associative phase, the visual field was
represented with an angle of tilt to a maximum of 90° in an upside-down direction (see Table 5
and Figure 2).

To better grasp how the transition between the OBE dissociative phase and Archi-
Textures | is realized, we looked at one edifying example of OBE dissociative phase. In Figure 3
A (on the left), the representation of Subject 2’s OBE dissociative phase, it can be clearly seen
that the peripheral visual field (colored in pale gray) has been reduced, and in Figure 3 B (on the
right), the central visual field (colored in pale grey) has been tilted and internalized as a
retentional mental representation. This central and tilted visual field, as in the Brandt tilted room
illusion, has been captured and internalized as a mental image to become one of the potential
structural shapes of the visual field which we have identified as Archi-Textures | (see Figure 2
A). The transition from Figure 3 A to Figure 3 B highlighted the process of transformation of the
parasomatic viewpoint into a self-location position. In Figure 3 B, the self-location spatio-
temporal position adopted the parasomatic angle of view of the OBE dissociative phase in Figure
3 A. The corporeal awareness that was felt in the OBE from a parasomatic viewpoint is from that
moment transferred to a self-location, which will henceforth embody the experiencer’s corporeal

awareness during the entire NDE. An explanation of these phenomena of esthesiologic (sensory)
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transfers of corporeal awareness might be that in non-sentient and unmoving bodies, like NDE
bodies, “the absence of perceptions seems to shift the underlying mechanism of corporeal
awareness to the preserved visual and vestibular systems” (Lucci & Pazzaglia, 2015).
Concerning Archi-Textures | textures, which we have previously modeled in the
Archi-Textures | model (Figure 8 D), they were predominantly achromatic within the black
and white achromatic value scale, and their hues were modulated by different degrees of

brightness and saturation. Participants described these textures in these terms:

S2/NDEZ1: “Very black, opaque.”

S3/NDEZ2: “Black and light in the meantime.”

S4/NDEZ1: “a little light grey”

S5/NDE1: “Itis light . . . off-white.”

S6/NDE1: “grey.”

S7/NDEZ1: “Absolute black.”

S9/NDEZ1: “Black, moonlight.”

S10/NDE1: “Black with little windows of some sort all around.”
S14/NDEZ1: “Black and white . . . grey frequencies, but soft, very soft.”

S15/NDE1: “Opaque, slightly grey-black.”

Only one participant’s description represented an exception to the above pattern of

achromaticity:
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S1/NDEZ1: “Fixed vision from left to right of a yellow tunnel changing from clear to dark.
[...] Towards a blue door three-quarters open, behind which it is black, opaque

without depth.”

On the other hand, this participant also did not feel any self-location motion in Archi-Textures I;
this absence of perceived motion may be due to the effects of a monocular akinetopic vision
(motion blindness) which might have created some retentional afterimage phenomena.

Hypothetically, the location of these textures could be in the magnocellular layer, which
is populated with ganglions cells insensitive to color and which responds only to the perception
of movement. This hypothesis might help explain experiencers’ achromatic texture descriptions,
as well as the rapid self-location motion they report having experienced in Archi-Textures .
Archi-Textures 11 Model

Compared to Archi-Textures I, Archi-Textures Il and 111 show a switch from an
exteroceptive visual field to an internal retinal field of vision. In comparison to Archi-Textures
I’s narrow visual field and linear perspective related to Euclid’s geometrical optics, Archi-
Textures Il exhibits an enlarged field of vision of variable curvature concavity, which we have
identified as the distinctive phenomenological component of Archi-Textures Il (see Table 7 and
Figures5 A, B, C, D, E).

We conceptualized both Archi-Textures Il and Archi-Textures 111 boundary shapes as
originating in the perceptual appearances of the ellipsoidal plane of the retina. The perceptual
appearances of the internal field of vision of the retina are determined by the mathematical
properties of the concept of fiber bundles and contact geometry which deals with the

connectivity between the various neural hypercolumns of the visual cortex’s functional



FRANCE LERNER, STEVEN LAUREYS, & MYLENE BOTBOL-BAUM 45

architecture in the V1 visual area (Petitot, 2017). To estimate the type of shapes of the internal
field of vision we encountered in the subjects’ representations, we adopted the classical division
of the retina into 4 quadrants (superior temporal, superior nasal, inferior temporal, inferior nasal)
for the modeling of potential Archi-Textures I field-of-vision boundary shapes. Within the field
of vision of Archi-Textures I, the self-location retinotopic positions at various distances from
the fovea center determines the perceptual appearances of the Archi-Textures Il textures.

The model of Archi-Textures Il depicted in Figure 9 was derived from the descriptions of
the experiencers’ visual field boundary shapes and the self-motion impressions (see Table 7) and

the experiencers’ representations (for examples, see Figures 5 A, B, C, D, E).

Figure 9

Archi-Textures Il Model: Field-of-Vision Boundary Shapes

We subdivided the macula into 6 circles starting from the outside to the inside: 1 - perifovea

area, 2 — parafovea, 3 — fovea, 4 - foveal avascular zone (FAZ), 5 — foveola, and 6- umbo (the
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center of the foveola). Circles 1 and 2 are in the peripheral region of the fovea; circles 3, 4, and 5
are within the fovea; and circle 6, the umbo, is at the center. Using this model, we translated the
perceptual retinal field-of-vision boundary shapes in experiencers’ reports into segments of
various length of a circle, an ellipse, or a sphere (see Table 7), which were equivalent to one to
two, and more rarely three quadrants of the internal retinal field perceptual boundary shapes,
with the self-location retinotopically positioned at variable distances from their centers (see
Figures 5 A, B, C, D, E). For instance, Archi-Textures Il boundary shapes were perceived by
S14/NDE1 as a 3D sphere from which he was located “at a distance of approximately 4-5 meters
until 10 meters from the center of the 3D sphere,” and for S12/NDEL1, the Archi-Textures Il
boundary was the equivalent of a quarter of a quadrant of the perceptual retinal field of vision
which he described in these terms: “What | see is really like a quarter of a pie” (see Figure 5 E).
We consider the Archi-Textures Il textural perceptual appearances to rely on the spectral
sensitivity of the cones and rods of the eye’s retina. The pattern and the perceptual appearances
of the textures were experienced differently depending on the distances of the self-location
retinotopic positions from the umbo. Participants described the Archi-Textures Il internal retinal
field-of-vision textures as chromatic (see Table 7) within the color range of the optical spectrum,
probably as a result of its location in the parvocellular layer specialized in color detection
realized by a different class of cones. According to Hagop Sazdjian (2012-2013), a French
nuclear physicist, optical wavelengths are tridimensional with a spherical propagation, the center
of which generally corresponds to the position of the point source that created them. In Archi-
Textures 1, the degree of eccentricity from the fovea centralis center determines the qualities of
the visual resolution of the chromatic phenomena emerging within this Archi-Textures set. For

instance, the textures described by experiencers as extremely sharp, with an increased 3D depth
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effect, vivid color, and quasi-perceptual sensations, hypothetically might have been experienced
from a retinotopic self-location closer to the umbo than the textures whose perceptual
appearances were blurry and with pastel hues, which could have been located at a self-location
retinotopically farther away from the umbo, more likely in the peripheral zone of the fovea, in
the perifoveal and parafoveal areas, as represented in the Archi-Textures Il model.

Eight of 15 experiencers recalled having had self-location motion trajectories within
Archi-Textures Il. According to their descriptions, in comparison to Archi-Textures | and 111,
Archi-Textures Il exhibited the richest variety of visual phenomena such as entoptic phenomena
(within the eye itself), such as halos and biophotonic phosphenes with internal clockwise or anti-
clockwise rotational motions (Chen et al., 2009; Békkon & D’Angiulli, 2009; Békkon & Salari,
2012; Bokkon et al., 2013; Csaszér et al., 2016), as well as holographic representations stored as
engrams or mnesic traces in the hippocampus. We interpret these textures to be the phenomenal
chromatic content used to shape the various idealized representations (Husserl, 1898-1925),
experienced as quasi-perception, which emerged in Archi-Textures I1I’s retinal field of vision as
foveal hallucinations. Furthermore, these visual phenomena enhanced the creation of the mental
representations, generated from data formed in memory over the experiencer’s life span, as well
as from the experiencer’s imagination in the brain’s attempt to fill in the visual gaps (Hubbard,
2010).

In our view, the Archi-Textures Il visual textures act as visual primes for the creation of
analogizing apperceptions (mental operations) in a manner similar to that of the projective
method in the Rorschach test. The projective brain makes assumptions about the world to make
sense of what is seen, as in the case of S6/NDE1 for whom the arising phosphenes in his field of

vision were interpreted as “spots that meet like a multitude of little clouds.”
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Similarly, the mental representations seem to have undergone a process of idealization.
For instance, garden scenery was turned into an Eden-like scene as described by S2/NDE1, “at
the exit of the tunnel . . . Garden of Eden: flowers, blue sky, and animals,” or the Eden and
hellish-like mixed scenery described by S5/NDE1, “three beings . . . a magnificent landscape
with beautiful little houses, beautiful meadows, and beautiful hills, woods . . . and that’s the
hell.” The same idealization process applied to image representations of people who were
remembered appearing in their prime, as with S2/NDE1 who experienced “meeting with [my]
deceased loved ones (in their most physically beautiful form).”

A variety of other types of representations, such as entities and objects, came to light
exclusively in Archi-Textures Il. These representational phenomena seem to have also provided

personal guidance to the experiencers, which helped enhance their sense of security and comfort:

S8/NDE1: “A woman, she is sitting, and she is dressed in ample fabrics. She has a stole .
.. She has a face, but it is something you cannot describe because it fades. She is in
the same alignment as me, she is in front of me.”

S3/NDE2: «. .. two, three, four etheric figures. It vibrates; maybe one is absorbed by the
others . . . Look like guardian angels . . . it is a very transparent yellow color, canary
yellow.”

S14/NDEZ1: “the entities are of pastel colors . . . Oval elongated . . . a little like a capsule
of medicine . . . with fuzzy ethereal edges and an aura of light . . . four or five, but
sometimes at different places . . . smaller than human . . . They are surrounding me, so

at my level but around . . . Moving in a counter-clockwise direction.”
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S4/NDEZ1: “two tanks progressing side by side . . . Two tanks of the IDF army in the

desert.”

Hence, these idealized representations could well be the origin of archetypal representations.
The foveal hallucinations of chromatic textures appeared multi-colored, as the rainbow

spectrum, which participants described in these terms:

S6/NDEZ1: “like a rainbow quite soft”

S8/NDEL1: “aurora borealis”

S14/NDEZ1: “Very light tint of blue, water vapour . . . It goes from pink, red to blue and
green.”

S12/NDEZ1: “in the blue-green.”

S4/NDEZ1: «. .. yellow color with a bit of khaki. Yellow color slightly orange, . . . really

yellow sand.”

The chromatic textures also had a variable degree of definition that ranged from higher to

lower resolutions:

S6/NDE1:“l would say, intense but in pastel colors, rather towards ochre, a little moiré, a

little iridescent.”

Sometimes, the sharpest perceptual resolution of the textures appeared with an increased

3D depth effect or as a hologram rendering:
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S9/NDEZ1: “my two maternal grandparents and an uncle who was still alive at that time . .
. | saw them in the totality of their aspects. They were bright and | saw them in all

dimensions . . . It was better than a picture since they were actually like a hologram.”

We observed that the perceptual colors of Archi-Textures Il and 111 textures resulted from
the self-location retinotopic distance from the umbo and were experienced as different
wavelengths, according to the color experienced. Some participants associated color with

affective qualities:

S14/NDEZ1: “Colors are the emotion’s reflection: warm hues: well-being, love . . . cold

hues are a form of indifference and detachment.”

Whereas participants described the velocity of self-location motion in Archi-Textures | as
extremely fast, they described it in Archi-Textures 11 as slower paced (see Table 7). This
decrease in self-location velocity might also have facilitated the creative process of mental
representation reconstruction.

Concerning the affects reported in Archi-Textures I, they are tightly linked to Archi-
Textures Il experiences, which, as we will discuss, were the manifest core and driving force of
the self-location motions in the participants’ NDES. Therefore, the order in which Archi-Textures
111 textures appeared within the NDE chronology was crucial for understanding the influence
exercised by the Archi-Textures 111 phase on Archi-Textures Il affects. Hence, when the self-

location motions were heading toward the Archi-Textures 111 phase, the affects were felt as
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increasingly positive. In contrast, when the self-location moved away from the Archi-Textures
111 phase, the affects were felt as increasingly negative.
Archi-Textures 111 Model

The third NDE Archi-Textures model we have identified still relies on the ellipsoidal
perceptual appearance of the retina internal field of vision, like the Archi-Textures 11 model
whose boundary shapes are segmental parts of Archi-Textures I1l. As we did for the Archi-
Textures 11 model, for Archi-Textures Il modeling, we divided the internal field of vision of the
retina into 4 quadrants (superior temporal, superior nasal, inferior temporal, inferior nasal). The
model of Archi-Textures 111 in the schemas in Figure 10 has been derived from the descriptions
of the visual field boundary shapes and the experiencers’ self-location positioning within Archi-
Textures Il (see Table 9) and the experiencers’ representations (for examples, see Figures 6 A,

B, C).

Figure 10
Archi-Textures Il Model: Vision Boundary Shapes Experienced by Self-Location as Located

Either Outside a Field of Vision or Within an Embodied Visual Space
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Archi-Textures Il perceptual field-of-vision boundary shapes either outside or within an
intense light were of variable curvature concavity, with a length generally of 4 quadrants of the
perceptual boundary shapes in the internal retinal field of vision, experienced by the self-location
at various retinotopic distances from the umbo. We subdivided the macula in the same way as
with Archi-Textures Il. Thirteen of 15 experiencers recalled self-location positioning within
Archi-Textures IlI.

We distinguished two types of Archi-Textures 111 experiencing, which produced specific
phenomenology of self-location positioning (see Table 8). In the first type of experiencing, the
Archi-Textures Il boundary shape was experienced as a visual horizon whereby the self-location
retinotopic positions was located outside the perceptual boundaries of the field of vision (see
Figure 6 A). In the second type of experiencing, the Archi-Textures 11 boundary shapes, and the
self-location retinotopic position were located within the perceptual boundaries of the field of
vision (see Figure 6 B). In experiencing both Archi-Textures Il categories, the textures were
experienced as achromatic with extreme intensities of light textures, and the self-location was at
a single standstill position.

According to our hypothesis, based on participants’ depiction of the textural light

intensities, Archi-Textures I11 could be located in an area without blood vessels, known as the
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foveal avascular zone (FAZ) and represented by the gray ring in the Archi-Textures 111 model
(Figure 10). In point of fact, the FAZ allows light to be sensed without dispersion or loss.
Therefore, the outcome of the light retention in the FAZ might be a valid hypothesis to explain
both the texture of extreme light intensities perceived by experiencers within Archi-Textures 11 -
Outside and the texture of paroxysmal intensity in Archi-Textures 1 - Within.

Up to now, the hypotheses others have raised to explain these paroxysmal intensities of
light were: electromagnetic radiation (Slawinski, 1987), randomly firing neurons (Blackmore &
Troscianko, 1989), optic radiation (Owens et al., 1990) and, more recently, the emission of
bioluminescent photons (Bokkon & Salari, 2012). This last hypothesis would also be compatible
with the location we propose within the FAZ.

During an NDE, the perceptual light operates as a powerful heliotropic motor agent
(turning toward light), which determines the rate of change of the self-location retinotopic
position and, consequently, the self-location’s velocity, which also regulates the valences and
intensities of the experiencer’s affects.

In experiencers’ descriptions, Archi-Textures 11 perceptual light textures and shapes
varied as one went through the NDE. In fact, Archi-Textures I11’s strength of attraction

constituted the motor agent responsible for the self-location motions and for affects modulation:

S12/NDEZ1: “It acts as a magnet.”

S13/NDE1: “The movement is as if | were sucked; your whole body moves at the same
time as if there was a force that draws you forward . . . you have a completely linear
movement . . . as if you were transported without moving . . . as if you were in the

same position and all your body was moving calmly toward the light.”
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S7/NDEZ1: “I saw the light and | am directed toward it.”

Consequently, Archi-Textures Il field-of-vision’s boundary shapes, sizes, and light textures
were experienced differently according to the self-location retinotopic closeness or remoteness
from the Archi-Textures Il center—which we have hypothetically located in the FAZ).

From a self-location perspective situated in Archi-Textures |, participants reported the
Archi-Textures Il field-of-vision boundary shapes, sizes, and intensity of the light textures to be

a distant visual horizon, which they described in these terms:

S7INDEL: “4 black corridor with a point like a pinhead that is blinding, as it is
indescribably white.”

S12/NDE1: “An inverted glass . . . smaller towards the top, really a needle tips . . . Very
luminous in front.”

S11/NDEZ1: “A funnel with the beam of the sun at the end.”

S14/NDEZ1: “A cone heading toward the light.”

S1/NDEZ1: “the tunnel . .. Black with a light at the end . . . Light reflection . . . This
tunnel has a physical aspect.”

S1/NDEZ1: “Bright light at a distance . . . | only see the sparkling light at the end of the
tunnel . . . The great light is in the bottom of a Garden of Eden.”

S4/NDE1: “This light that is at the bottom.”

From a self-location perspective situated in Archi-Textures Il (see Figures5 A, B, C, D,

E) and in Archi-Textures 111 (S) (see Figures 6 A), participants reported the Archi-Textures 111
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field-of-vision’s boundary shapes, sizes, and intensity of the light textures to be a near (close-by)

visual horizon, which they described in these terms:

S4/NDE1: “A great light, like a fire, space, a big circle.”

S8/NDE2: “A huge light . . . Like a sun. For me it’s as bright as a sun, at the same time |
could look at it . . . It’s hot and it’s white . . . it must be animated . . . variations, 1-we
will say pulsations. ”

S10/NDE1: “An immense light, and | am a little flea here . . . there is a very soft heat, a
pleasant heat . . . | am on the threshold of melting with the light.”

S14/NDEZ1: “First, the vision of this light . . . it is both very white but without dazzling
me. | call it love ... Itishot... The lightis at an angle of 30°...laminfront... |
have it in full face . . . a limited radiation . . . a circle, a beautiful circle. The light in

the middle at 10, at the edge | would say 4.”

The distance of the self-location retinotopic positions from the Archi-Textures I1I center
seemed, therefore, to have regulated the velocity of the self-location motions as well as the
intensities of their affects. We noticed that the closer the light was from the self-location
retinotopic positions, the more positive were the affects, and, conversely, the farther the light was
from the self-location positions, the more negative were the affects (see Table 6, 7, 9). In Archi-
Textures 111, the strength of attraction seems to reach its limit when the self-location retinotopic
motions reach the perceptual limits of the field of vision. In this case, the self-location seems to

freeze in its position, having reached a physical limit:
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S4/NDE1: “I am x meters from this flame, maybe 100 m and then it’s over, | am stopped .

»

Hence, when participants experienced Archi-Textures I11’s field of vision as a physical

spatial limit, they also phenomenologically experienced it as a mental frontier, a turning point for

decision making:

terms:

S2/NDE1: “Voice telling me ‘It’s too early for you, go home!’”

S4/NDEL: “when I agree to leave.”

S7/NDEZ1: “I stop a few meters from the entrance because my grandmother cries Stop!”

S10/NDE1: “At some point in my run toward the light, there is a stop, that’sall . .. I turn
around”

S3/NDEZ2: “I ran into something impalpable: a wall of light of something that was in
front of me . . . It felt like there was a border that told me that | could not go further . .
. There | was thrown back.”

S2/NDEL1: “I agree to go back to restart a life. It’s over.”

S6/NDE1: “Just after the thought about my husband | say to myself, | must return. In
fact, | turned . . . | pivoted . . . This space, once | turned it disappeared. ”

S9/NDEL1: “. .. the thought of my children . .. Then I came back directly.”

Finally, participants described Archi-Textures 11 — Within phenomenology in these
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S3/NDE2: “We see and we are in the scene at the same time, there is no form, we take
the form of the light . . . It is a particle of light . . . A space of vision.”

S5/NDEZ2: “The space is very bright, very clear, the atmosphere is white. Light, only light
... I am the entire space . . . we do not have a proper existence yet we are.”

S6/NDE1: “l was in that light . . . it was strong from the start, it was global. It was like a
huge cocoon of light, there was no change in color or intensity.”

S8/NDE1: “Something that really passed thorough me, that really got into all my fibers .
.. and it stays in me, as if it’s something that has mingled with all the fibers of what |
am .. .The impression of being bathed fiber by fiber.”

S9/NDEL1: “I enter the light. | am absolutely united in the light . . . one becomes that of
the light . . . it is very bright white and yellow . . . I am in the light, surrounded by all
sides, | am immersed. ”

S11/NDEZ1: “Blinding light . . . spherical . . . 1 am in a bubble, like a deep-sea diver. The
space is always a bubble.”

S13/NDE2: “The body, the space, everything . . . | cannot delimit . . . | was immersed in
the light . . . I felt like I came home, to be back home.”

S14/NDEZ1: “Such light should have dazzled me . . . it is welcoming . . . it is not
overwhelming; it is comprehensive . . . very, very white yellow . . . 360° vision all
around us . . . as if we were in the middle of a single sphere and we see the top, the
bottom, left, right; it’s a panoramic view in 3D . . . The sphere is not limited . . . one is
in the light . . .. ‘l-we is really bathed and it is especially this notion of love with a big

‘L. At most, it is intense. At most, this feeling of being loved is important. ”
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S6/NDE1: “There was no outline; it was like a totality of light . . . You could say that the

air was the light, it was always clear, . . . itwas in 3D.”

In comparison to Archi-Textures I, mental representations in both forms of Archi-
Textures I11 were totally absent from experiencers’ descriptions and were replaced by light
textures of extreme intensities. In the case of Archi-Textures 11 — Within, a visual embodiment
of the light by the self-location gave rise to phenomena of fusion or a state of “enlightenment”
which, in Husserlian (2012) terminology, could be defined as an act of “intellection.”

Participants described this phenomenon in these terms:

S9/NDEZ1: “There is a uniformity between me and the part of the other ... I am
absolutely united in the light. We are this, we become this light.”

S3/NDE2: “There is no form; we take the form of light.”

Moreover, the self-location’s paroxysmal visuo-affective embodiment, experienced as a state of

fusion, was further described in these terms:

S9/NDEZ1: “4 feeling of unconditional love. An apogee of love and well-being.”
S3/NDEZ2: “In this light, this light is everywhere . . . Love at ten . . . And in each cell, we
feel this state of absolute love . . . it’s like this state of bliss. This emotion I felt

throughout my body, my whole structure . . . it made me burst . ..”



FRANCE LERNER, STEVEN LAUREYS, & MYLENE BOTBOL-BAUM 59

In Archi-Textures 111 — Within, the failure of the body schematization seemed to have
triggered a sense of the disintegration of the body and, with it, generated an experience of ego
dissolution in which consciousness was conscious only of itself. Participants described this

impression thus:

S3/NDE2: “I do not sense any more, yet | am.”

S14/NDE1: “We are only consciousness . . . Infinite knowledge. ”

The Archi-Textures 111 — Within phase could be envisaged as a multi-layered structure of
perceptions and apperceptions (mental operations), in which one can experience one’s own
otherness as “we” (Riva, 2017), making Archi-Textures 11— Within the place where “the
localization of the zero point of my living body and that of others” (Levinas, 1949) share the
same origin. Thus, in Archi-Textures 11l — Within, the absence of one’s own body image
representation and proprioceptive sensations might have erased individual peripersonal
boundaries and, with them, the feeling of having to defend one’s own skin, which in turn might
facilitate the occurrence of intersubjective episodes.

Moreover, such intersubjective experiences might help explain the predisposition to
empathy that develops after an NDE. Indeed, according to (Atwater, 1998), the major
psychological aftereffects of NDEs are a greater emotional sensitivity to others and expansive
concepts of love. Based on this study, those empathic feelings, suggestive of Husserl’s (2012)
intropathy (Einfiihlung), might be partly induced by NDErs’ peculiar interoceptive experiences,

which could effectively be correlated to empathy ontogenesis. To test this hypothesis, Archi-
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Textures 111 — Within could be investigated for its effect on the ontogenesis of empathy (Berthoz
& Jorland, 2004).

Recently, the implication of active interoceptive inference in the emotional brain has
been raised (Seth & Friston, 2016). This inference, especially the one related to the visceromotor
areas (VMAS), might play a key role in NDE self-location kinematic and affect dynamics, which
would be worth investigating in future NDE studies.

Regarding Archi-Textures Il — Within , aschematia (Bonnier, 1905) is an affliction that
causes certain parts of oneself to cease to fit in with the notion that one has a body. As a result,
these deficient body schema representations produce an inadequate mapping of spaces. In Archi-
Textures 111 — Within, aschematia increased the induction of an extreme sense of self, which was
correlated with paroxysmal affects, sometimes described by NDE subjects as the “true home of
the self” (S9/NDE2; S12/NDE1).

In the Archi-Textures 111 — Within, the absence of body image might have been
experienced as a meta-representation related to an interoceptive processing. The enhanced
feeling of the self, deprived of any body image, might be the result of the re-presentation of
interoceptive cortical activity in the right anterior insula and homeostatic processing associated
with emotional awareness and the paroxysmal sense of self (Cameron, 2001; Craig, 2003, 2009,
2013; Ceunen et al., 2016; Droit-Volet & Gil, 2009). This state might create some temporal
distortion (Di Lernia et al., 2018).

Although some Archi-Textures 11l — Outside participants reported paroxysmal affects
from their external standstill self-location position as a field of vision, most paroxysmal affects
were reported by Archi-Textures I1l1 — Within participants who described an embodied space at a

standstill self-location position (see Table 4 & Figure 6 B). In that sense, Archi-Textures Il —
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Within can be considered as the transcendental core of NDES, which is anchored on a very
specific type of self-location embodied position (Lerner, 2016), namely, a self-location fully
embodied visually and affectively by paroxysmal light textures from an egocentric and standstill
position within the Archi-Textures I11 — Within spatio-temporal, and often 3D, configuration.
The perception of the self-location standstill together with the perception of time-suspension
“epoché” (Husserl, 1917-1918, 1893-1917) was experienced by the NDErs as a transcendental
reduction. This experience gave a sense of an irreversible and transformative nature to the NDEs.

We noticed that whether the self-location retinotopic positions were outside or inside
Archi-Textures I11, the self-location was felt at standstill positions (see Figures 6 A & B), and the
textures were perceived achromatically, with extreme intensities of light textures. In the case of
Archi-Textures 11 — Within, the effect of the light’s interoceptive quality (Damasio & Carvalho,
2013), combined with the self-location’s standstill during immersion, altered the experiencers’
time perception. The absence of motion created a sense of eternal, timeless perception.

To our knowledge, the affective culmination of Archi-Textures 111 — Within could be
considered the deepest level of experience during an NDE. We have identified this affective
culmination as the spatio-temporal point in which the self-location is embodied from a
retinotopic egocentric position in the Archi-Textures 111 — Within kinesio-optic 3D structure (see
Figure 6 B), as in the egocentric 3D space retinoid model (Trehub, 2007).

Among the 13 participants; who experienced one of the two forms of Archi-Textures 11l
S12/NDE 1 presented an atypical case, as he experienced alternately and with several
occurrences both Archi-Textures Il — Outside and — Within (see Figure 6 C). The visual
accommodation focus-mechanism seemed to have acted as the motor agent responsible for the

self-location switching between motion and stillness, which he described in these terms:
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S12/NDEZ1: “It’s very mobile. We go where we want as soon as we look at a point or a
star, it’s as if all the space is reduced to this point and it is dilated again and then we
are . .. itis always forward. These are accelerations, successive like a zoom effect,
you accelerate and when you 're there, there is a small effect of hindsight . . . | can see
everywhere around me . . . Whenever we arrive at a place, this little bubble in which

we see everywhere . . . | can see everywhere around me.”

By dint of Subject 12’s graphic representations, the transitions between the two types of
Archi-Textures 11l phenomenological experiences,— Outside and — Within, were made visible.
The shifts between the two forms of Archi-Textures 111 were produced by what the experiencer
referred to as “de-zooming and zooming.” When he reported “de-zooming-in,” his self-location
was moving toward the Archi-Textures 11 center, and when he reported “zooming,” his self-
location was in the middle of a sphere. Archi-Textures 111 was experienced alternately from the
outside and from within that is to say, once as the self-location field of vision with a horizon,
which created a contextual setting, and once as an immersive space visuo-affectively embodied
by the egocentric standstill self-location. The vections of the self-location motions leading to
Archi-Textures 11 were linear in a forward direction and inhibited the previous self-location. In
Subject 12’s words: “There is no recoil sensation, it is always forward.” This phenomenon has
been called inhibition of return and has been referred to as “a curious mechanism—when we
look at a scene by successive jumps of saccadic gaze and never return immediately to the same

point” (Berthoz & Petit, 2006).
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We offer a final note regarding our development of NDE Archi-Textures models I, 11, 1.
We developed them based on our participants’ oral and graphic representations. These models
may be subject to exceptions as a result of temporal delays, which might create certain visual
retentional phenomena, such as visual trailing and afterimages. Thus, the contents of other
“Archi’s” or “Textures” which had visual retention might arise within other “Archi’s” or
“Textures,” producing visual effects of inclusion, superposition, interpenetration, collision, or
juxtaposition. Such variations would reveal the inherent porosity and distinctive temporalities of
each of the Archi-Textures. The phenomenon of visual trailing can sometimes be caused by
akinetoptic vision (motion blindness), which prevents the perception of visual motion (Zeki,
1991). Nevertheless, these retentional incursions show the porosity and the interconnectedness
existing between the different Archi-Textures’ spatiotemporal features and phenomena.
Moreover, these phenomena can affect the NDErs’ visual perceptual content, as well as the

affective and cognitive contents.

Conclusion

During the trajectories of NDEs, the self-location kinematics and affects appear to rely on
the embodiment of visuo-vestibular inputs as motor agents related to the perceived self-location
motions and positions. Thus, across the NDE trajectories, the vestibular signals are degrading
until their total extinction while the visual signals all along the NDE are continuously influencing
the velocities and the self-location positioning on specific points of the retina (perifoveal,

parafoveal, foveal or foveal avascular zone).

|

Commenté [JH4]: I don’t understand the rest of this paragraph.
Let’s discuss when we meet via Zoom.
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Across the three Archi-Textures models we reviewed, we identified transitions occurring
between an external visual exteroceptive field and an internal retinal field of vision, which
corresponded to geometrical modifications of the field of view, as well as distinctive retinotopic
self-location positioning within these fields.

The field-of-view geometrical transformation started from (a) a visual exteroceptive
field, which was reduced and sometimes tilted, which hosted fast self-location motions in Archi-
Textures I; then (b) an internal retinal field of vision, which was perceived as enlarged, which
hosted slow-paced self-location motions in Archi-Textures 11; followed by (c) a further expanded
internal retinal field of vision, which hosted standstill self-location positions in Archi-Textures
111 — Outside; to finally reach (d) an egocentric embodiment by standstill self-locations within the
internal retinal field of vision in Archi-Textures 111 — Within.

The expansion of the field of view went hand in hand with an increased sense of the light
reception by the self-location, which created an expanded sense of self in Archi-Textures Il —
Outside and, in Archi-Textures 111 - Within, an ego dissolution. In our view, Archi-Textures Il -
Within constitutes the paradigmatic model of an NDE’s transcendental and transpersonal space.
Its presence can help classify and predict the intensity of a person’s perceptual, cognitive, and
affective experience during their NDE.

Although we expected to observe a strong correlation between the highest velocity of
self-location and paroxysmal affects, in fact we observed the opposite. Indeed, we demonstrated
that the absence of the self-location’s perceived motion produced a visuo-affective embodiment
of Archi-Textures I11’s intense light textures, which induced perceptions of spatio-temporal

infinity and eternity, visuo-affectively embodied in a fusion. The essence of an NDE journey, as
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an esthesiologic (sensory) transfer of corporeal awareness, was remarkably summarized by
S3/NDEZ2, who said it started from “I go where | see” and ended up with “I am what I see.”

In this study, based on the graphical drawings and oral descriptions of the mental
representations of NDErs” phenomenal affective, perceptual, and cognitive components, we have
developed an alternative tool that complements current analysis of NDEs, to specify in greater
detail the chronological emergence of the affect types and valences that are generated by the
NDE’s self-location-specific kinematic features. Moreover, this experimental method naturalizes
the perceptual phenomena in NDEs using first-person graphic representations and descriptions;
without, however, reducing the NDE’s phenomenal features to merely stimuli. This method of
graphical drawings and oral descriptions may prove to be a more appropriate tool for the
systematic and detailed expression of NDE contents.

To date, the phenomenological chronology of the affective components related to the
various positions of the physical body, as well as the self-location positions and trajectories
within NDE spaces, has not been captured in the conventional scales used to validate NDEs—the
NDE Scale (Greyson, 1983) and the Weighted Core Experience Index (Ring, 1980). It now

seems clear that such affects are essential indicators that should be taken into consideration.
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