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ABSTRACT

Human beings possess no direct receptor for gravity.
Instead, weight perception emerges from the brain's
computational integration of three indirect signal
sources: the vestibular system (inner ear),
proprioceptive feedback (muscles and joints), and
visual references. This paper proposes that because
weight is computed rather than directly sensed, it can
be artificially modified without changing actual
gravitational force. I present three evidence-based




pathways to achieve this: (1) vestibular noise injection
via Galvanic Vestibular Stimulation, (2) proprioceptive
amplification via Transcutaneous Electrical Nerve
Stimulation, and (3) cross-modal substitution through
combined vestibular disruption and immersive visual
environments. These interventions could enable
simulated weightlessness (0G) or hypergravity (2G+)
experiences on Earth, with transformative applications
in astronaut training ($50B space industry), virtual
reality motion sickness elimination ($20B VR market),
and vestibular disorder treatment (35M patients).

Keywords: gravity perception, vestibular system, Bayesian
integration, galvanic vestibular stimulation, proprioception,
virtual reality, space adaptation, sensory reweighting



I. INTRODUCTION: The Question That
Changes Everything

1.1 The Central Mystery
How does your body know it weighs something?

This seemingly simple question reveals a surprising gap in
human physiology. When you stand, you feel pressure in your
feet. When you jump, you feel your body pulled back down. The
sensation of weight appears direct and unmistakable. Yet when
we examine the human sensory system, we discover something
remarkable: there is no biological receptor that directly
detects gravitational force.

Consider the precision of our other senses:

e Light is detected by 120 million photoreceptors (rods and
cones)

¢ Sound is detected by 15,000 hair cells in the cochlea
¢ Touch is detected by millions of mechanoreceptors in skin
o Temperature is detected by dedicated thermoreceptors

¢ Chemicals are detected by specialized chemoreceptors

But gravity? No dedicated sensor exists. The vestibular system in
the inner ear comes closest—three semicircular canals and two
otolith organs containing calcium carbonate crystals that shift
with head movement. However, these organs face a
fundamental physical constraint: they cannot distinguish
between gravitational acceleration and any other form of
acceleration. This is not a limitation of biology—it reflects
Einstein's equivalence principle, which states that gravity and
acceleration are locally indistinguishable.

1.2 The Fundamental Insight



Weight perception is not a sensation but a
computation.

Your brain receives three types of incomplete, conflicting data:

1. Vestibular signals (inner ear): "Acceleration detected,
source unknown"

2. Proprioceptive signals (muscles, joints): "Effort being
exerted, cause unknown"

3. Visual signals (eyes): "Spatial orientation estimated from
visual references"

None of these directly measures gravity. Instead, the brain
performs a continuous Bayesian integration—combining noisy,
uncertain inputs to generate a single coherent estimate of
gravitational force. This is fundamentally a software process,
not a hardware measurement.

And software can be reprogrammed.



II. THE SCIENCE: How Weight Perception
Really Works

2.1 The Three Signal Sources

Table 1: Sensory Inputs for Weight Perception

Information Fundamental
Provided Limitation

Signal Source

. Cannot
. Linear and . .
Vestibular distinguish
angular . 60%
(Inner Ear) . gravity from
acceleration .
motion
Cannot
determine if
Proprioceptive Force and effort is due to 30%
q 0
(Muscles/Joints) effort exerted  gravity,
resistance, or
tension
Easily deceived
Spatial by visual
Visual (Eyes) reference illusions or 10%
frames inconsistent
environments

2.2 Bayesian Computation Framework

The brain integrates these unreliable signals wusing a
computational process that resembles Bayesian cue integration.
The perceived gravitational vector is computed as a weighted
sum:
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Where weights are assigned inversely proportional to each
signal's noise (variance):

Critical Implication: If we can artificially increase the
noise (a?) in one signal, the brain will automatically reduce
that signal's weight and rely more heavily on the
remaining sources. This is the foundation for all three
intervention pathways proposed in this paper.

2.3 Evidence from Daily Experience

Evidence 1: The Elevator Effect

Table 2: Weight Perception Changes in Elevator

Physical Perceived .
. . Explanation
Reality Weight
1G "Normal
Standing still All signals agree
& downward weight" & &
. Vestibular detects
Accelerates "Heavier"
1G +0.3G upward
upward (~1.3%) .
acceleration
Constant 1G "Normal" Brain recalibrates

velocity downward returns baseline



Phase

Decelerates

Physical

Reality

1G-0.3G

Perceived
Weight

"Lighter"
(~0.7%)

Explanation

Opposite effect



III. THE THREE PATHWAYS:
Reprogramming Weight Perception

3.1 Pathway 1: Vestibular Noise Injection

Core Principle: Inject controlled noise into vestibular signals to
reduce the brain's reliance on the inner ear, allowing other
sensory modalities (especially vision) to dominate weight
perception.

Mechanism: Galvanic Vestibular Stimulation (GVS)

GVS delivers weak electrical currents (1-2 milliamperes) through
electrodes placed on the mastoid processes behind each ear.
These currents directly stimulate the vestibular nerve, creating
artificial signals that the brain interprets as head movement or
acceleration.

Table 3: GVS Parameters and Effects

Current Safe threshold well below pain
. 0.5-2.5 mA .
amplitude or tissue damage

Mimics natural vestibular
Frequency 0.1-5 Hz

signal bandwidth

Stochastic Random noise most effective
Waveform . e .

noise for desensitization

. 10-20 Sufficient for measurable

Duration . .

minutes adaptation
Effect on wy: 60% - Brain reduces trust in

weighting 20% unreliable vestibular input



Predicted Outcome: When GVS is combined with
immersive VR displaying a weightless environment,
participants should experience perceived weightlessness
despite sitting in Earth gravity.

3.2 Pathway 2: Proprioceptive Amplification

Core Principle: Artificially increase proprioceptive signals to
make the brain interpret the body as supporting more weight
than it actually is.

Mechanism: TENS (Transcutaneous Electrical Nerve
Stimulation)

TENS devices deliver electrical pulses through skin-surface
electrodes, activating sensory nerves that normally respond to
muscle stretch and joint loading.

Table 4: TENS Parameters for Hypergravity Simulation

Quadriceps, . I o
Target . Primary "anti-gravity
gastrocnemius,
muscles . muscles
erector spinae
Optimal for sustained
Pulse 50-100 Hz roprioceptive
frequency 2 .p . B
activation

Standard for sensory

Pulse width 200-400 ps ) ]
stimulation

Activates sensory nerves

Intensit Below motor without causin
Y threshold 5
movement
. o Brain interprets as
Effect gp increases 50-100%

increased load-bearing

3.3 Pathway 3: Cross-Modal Substitution



Core Principle: Combine vestibular desensitization with
overwhelming visual cues to achieve complete sensory takeover
by vision.

Normal Earth: wy=60%, wp=30%, w;=10%

With intervention: wy=20%, wp=30%, WI:5O%

Because vision now dominates and consistently indicates 0G, the
final computed gravity estimate approaches zero.



IV. APPLICATIONS: Transforming Three
Industries

4.1 Space Industry: $50 Billion Impact

Table 5: Current Training Methods vs. NeuroGravity Approach

Cost per
Person

Method

Duration Effectiveness

Parabolic . 20s per High physical
5,000/flight .
flights $ /tlig parabola realism
Neutral
eutrd $500+/session  6-8 hours Moderate
buoyancy

. . . .. Poor (motion
VR simulation $200/session Unlimited .
sickness)
30 High

NeuroGravit <$1,000 total . . .
y v min/session  (predicted)

Expected Outcomes:

e Space Adaptation Syndrome reduction: 60-80%
incidence - projected 30-40%

e Time to full adaptation: Current 3-4 days — projected 1-2
days

e Cost savings: 90% reduction in training costs

Limitations

50%
vomiting;
dangerous;
brief

Water
resistance #
0G

Does not
train
vestibular
adaptation

Requires
validation



4.2 Virtual Reality: Eliminating the $20 Billion
Barrier

VR adoption is fundamentally limited by cybersickness—40-60%
of users experience nausea, headache, or disorientation within
15-30 minutes.

Table 6: Projected Impact on VR Industry

. With
Metric Current VR

NeuroGravity

Motion sickness rate 40-60% <10%

Average session

. 15-30 minutes 2+ hours
duration
User comfort rating 6/10 8.5/10
10M active 100M potential
Market penetration P
users users

4.3 Medical Applications: 35 Million Patients

Approximately 35% of adults over 40 experience vestibular
dysfunction. Current treatments have limited success rates and
significant side effects.

NeuroGravity Rehabilitation Approach: Rather than
attempting to repair damaged vestibular organs, retrain
the brain to reweight sensory integration away from the
damaged source.



V. ESTABLISHING PRIORITY & OPEN
COLLABORATION

5.1 Why Public Documentation Now

I am Meddouri Alycia, a first-year engineering student at Ecole
Normale Supérieure - Bejaia Annex, Algeria. I do not have access
to research laboratories, funding, or PhD-level expertise in
neuroscience. However, I had an insight that I believe is
original, important, and testable.

I am choosing immediate public documentation with
open collaboration.

The concept deserves to be tested now, not in 6 years. I
lack resources, but others do not—they should develop
this. Public timestamp establishes priority
unambiguously.

5.2 What I Claim (and Don't Claim)

[%4 This paper IS:
e The original articulation of weight perception as
modifiable through sensory reweighting
e Alogical framework grounded in established neuroscience
¢ Specific, testable predictions about intervention outcomes

e A call for experimental validation

X This paper is NOT:
e Experimental proof (no trials have been conducted)

e A complete engineering specification



e A claim of neuroscience expertise I do not possess

e A guaranteed-to-work technology (it must be tested)

5.3 Invitation to the Scientific Community

To neuroscientists, biomedical engineers, and vestibular
researchers:

This concept needs experimental validation. I cannot provide it.
You can.

I invite you to:
e Design and conduct experiments based on these
predictions
e Publish results (positive or negative—both are valuable)
e Develop commercial applications if feasible

e Advance this concept far beyond my initial framework

I ask only:

o Cite this paper as the original conceptual source

e Acknowledge: "Based on the framework proposed by
Meddouri (2025)"

e Share findings (even if they disprove the hypothesis)

This is not competition—it's open collaboration.
Science advances fastest when ideas are shared freely and
tested rigorously.



VI. TESTABLE PREDICTIONS

Table 7: Experimental Predictions and Falsification Criteria

Experiment

Protocol

Predicted
Outcome

Falsification
Criterion

1.
Weightlessness
induction

2.
Hypergravity
induction

3. VR motion
sickness
reduction

4. Dose-
response
relationship

5. Individual
differences

Safety and Ethics Guidelines

GVS (1.5 mA,
stochastic 0.2-2
Hz) + VR (ISS
environment) for
15 min

TENS on
quadriceps/calves
+ downward
optic flow VR

GVS + high-
motion VR vs. VR
alone

Vary GVS
amplitude (0.5,
1.0, 1.5, 2.0 mA)

Measure baseline
vestibular
sensitivity

>60% report
reduced

weight/floating

sensation

>50% report

feeling heavier

Motion
sickness 50%
- <15%

Linear
relationship
between
intensity and
effect

Lower
baseline
sensitivity —
stronger
response

<30% report
any weight
change

No
difference in
subjective
reports

Motion
sickness
unchanged
or increased

No
correlation
between
dose and
effect

No
correlation
with
baseline
function



GVS Safety Checklist:
o Screen for contraindications (epilepsy, implants,
pregnancy)

o Start with low amplitude (0.5 mA), gradually
increase

e Continuous monitoring for adverse reactions

e Immediate stop protocol if severe dizziness/nausea
occurs

e Sessions limited to 20 minutes maximum



VII. CONCLUSION

This paper began with a simple observation: humans have no
direct gravity sensor. It ends with a radical proposal: we can
artificially create experiences of altered gravity without leaving
Earth.

The chain of reasoning is straightforward:

1. Weight perception is computed, not sensed (no direct
gravity receptor exists)

2. Computation depends on Bayesian integration of three
noisy signals

3. Signal weighting is dynamic and adaptive (astronauts
recalibrate; elevator illusions occur)

4. Therefore, we can modify perception by changing signal
reliability or content

The three pathways—vestibular noise injection, proprioceptive
amplification, and cross-modal substitution—are not
speculative. They build on established techniques (GVS, TENS)
and well-documented phenomena (sensory reweighting, cross-
modal dominance).

The potential impact spans:
e Space exploration: Safer, cheaper astronaut
training; faster adaptation

e Virtual reality: Elimination of motion sickness
barrier; mainstream adoption

e Medicine: New treatments for millions suffering
from balance disorders

o Fundamental science: Deeper understanding of
perception as active computation



Final Statement

As of December 3, 2025, the concept presented in this paper—
that weight perception can be artificially modified through
controlled sensory reweighting—is publicly documented and
timestamped.

If it succeeds, I will be cited as the originator.

If it fails, I will learn from the mistakes.

Either way, the idea now belongs to science.

Let's find out if it works.
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APPENDIX A: Detailed GVS Parameter
Recommendations

For researchers planning to test the weightlessness induction
protocol:

Equipment Specifications

e Current-controlled stimulator (not voltage-controlled)

Maximum output: 5 mA

Frequency range: DC to 10 Hz

Electrode type: Ag/AgCl, surface area 2-4 cm?

Electrode gel: Standard ECG conductive gel

Participant Positioning

Seated in adjustable chair with armrests

Feet flat on floor or footrest

Head unrestrained (allow natural movement)

VR headset secured but comfortable

Stimulation Protocol

Table Al: Recommended GVS Protocol Timeline

GVS
Duration . GVS Type VR Content
Amplitude
Neutral
Baseline 2 min None N/A environment

(static room)



Duration

Adaptation 3 min
1
Adaptation .
5 min
2
Peak 7 min
Recovery 3 min
Safety Monitoring

GVS

Amplitude

0.5 mA

1.0 mA

1.5-2.0 mA

Gradual
taper to 0

Stochastic,
0.1-1 Hz

Stochastic,
0.2-2 Hz

Stochastic,
0.2-3 Hz

N/A

VR Content

Gradually
introduce
floating
objects

Full ISS
environment,
moderate
motion

Active 0G
interaction
(reaching)

Transition
back to static
room

¢ Subjective discomfort scale (0-10) every 2 minutes

e Nausea rating (0-10) every 3 minutes

e Heart rate monitoring (optional but recommended)

e Immediate stop if discomfort >7 or nausea >5



APPENDIX B: Recommended Outcome
Measures

Primary Outcomes

1. Subjective Weightlessness Scale

Custom questionnaire: "Rate how weightless you feel right now"
(0 =normal Earth gravity, 10 = complete weightlessness)

Administered at baseline, 5-minute intervals during
intervention, and post-intervention

2. Motion Sickness Assessment

Simulator Sickness Questionnaire (SSQ) - standard validated
instrument

Administered pre-, mid-, and post-intervention

Secondary Outcomes

3. Postural Sway Measurement

Method: Force plate or accelerometer data

Hypothesis: Increased sway during intervention
(destabilization due to perceived 0G)

4. Reaching Task Performance

Method: Reach to virtual targets
Measure: Trajectory smoothness, velocity profiles

Hypothesis: Altered reaching patterns consistent with 0G motor
adaptation

5. Time Perception



Method: Duration estimation tasks

Hypothesis: Time dilation effect (seconds feel longer, consistent
with astronaut reports)

6. Galvanic Skin Response

Method: Measure arousal/stress

Hypothesis: Lower arousal if intervention reduces sensory
conflict
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