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Abstract - Contemporary urban accessibility in India is
defined by a critical tension between statutory physical
compliance and the qualitative lived experience of
diverse user groups. While the RPwD Act 2016
establishes a mandate for "barrier-free" environments,
the prevailing design paradigm remains motor-disability
focused, often ignoring "invisible barriers" like sensory
clutter. This research, titled "Measuring the Unseen,"
addresses this gap by investigating how environmental
stimuli impact the cognitive load and wayfinding
efficiency of pedestrians.

Utilizing Virtual Reality (VR) as a diagnostic laboratory,
the study constructs a high-fidelity Digital Twin of a
representative Indian streetscape to isolate variables such
as visual noise, spatial audio, and kinetic chaos. Through
a mixed-methods approach, the research quantifies
performance via Task Completion Time, navigation
errors, and "hesitation pauses". The core contribution is
the formulation of a Sensory Index (SI), a mathematical
metric designed to quantify the "cognitive usability" of a
streetscape. Findings establish a "Sensory Saturation
Point," a threshold beyond which the environment
experientially exclusive. This VR-centric
framework provides a proactive assessment protocol,

becomes

advocating for a shift from "minimum compliance" to
true "sensory inclusion" in the evolving Indian urban
landscape.

Key Words: Neuro-urbanism, Sensory Clutter Index,
Universal Design, Wayfinding, Cognitive Load,
Invisible Barriers

1.INTRODUCTION

A "physio-centric" approach has long dominated the
conventional paradigm of urban accessibility,
concentrating mainly on the reduction of structural
dissonance, and kinetic chaos as they transform into
commercial and

high-velocity logistical

corridors.barriers like grade changes and width restrictions.
However, this model is becoming increasingly inadequate
in light of the fast, high-entropy urbanization occurring in
the Global South, best illustrated by Bengaluru's hyper-
growth. Contemporary streetscapes have become overrun
with "Sensory Clutter," a complex overlay of
uncontrolled stimuli, acoustic For individuals
with sensory or cognitive impairments, such as those on the
neurodivergent spectrum or with low-vision profiles, the

visual

modern city acts as a continuous, frequently "corrupted"
stream of data. When environmental "noise" exceeds a
user's cognitive bandwidth, it creates an "Invisible Barrier"
that triggers sensory overload, leading to navigational

failure and psychological distress. Despite the
implementation of the Harmonized Guidelines 2021 in
India, a significant gap remains in measuring the

effects of these non-physical stressors. This study aims
to close this gap by utilizing Virtual Reality (VR) as a
diagnostic laboratory, shifting the architectural discourse
from mere "Barrier-Free" compliance to "Sensory-
Inclusive" design.Urbanization in the 21st century has
transitioned from a process of spatial growth to one of
sensory saturation. The world is currently experiencing the
"Great Acceleration" of urbanization, resulting in what
environmental psychologists refer to as "Directed Attention
Fatigue". While some Western cities have begun creating
"Quiet Zones" and "Low-Stimulus Hours" in public spaces,
the Global South particularly India is experiencing "Hyper-
Saturation". In this context, the street is no longer a neutral
space between buildings; it is a dense arena of competing
information. This study is situated within this global
shift toward Neuro-urbanism, where a city's success is
measured not only by economic output but also by the
"Cognitive Comfort" it affords its citizens.The necessity for
this study stems from a critical disconnect between
"checklist-driven" architectural practice and the dynamic,
multi-sensory reality of Indian urban life.
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While the geometry of physical access has been
mastered, the industry has largely failed to address the
neurological and cognitive access required for true
inclusion.

The "Compliance-Experience Gap'": A street can be
100% legally compliant according to the Harmonized
Guidelines (2021) yet remain 0% usable in practice for
certain users. A sidewalk may have the correct width,
but if buried under flashing LED signage and
high-decibel noise, it becomes invisible to those with
sensory impairments.

Failure of Static Auditing Tools: Current accessibility
audits are reactive and rely on manual checklists
performed after project completion. There is an urgent
need for proactive, digital-first diagnostic tools that
allow designers to ‘"test-drive" a street before
construction.

Addressing 'Invisible Disabilities": While Indian
urban research often biases toward motor disabilities, the
RPwD Act 2016 recognizes 21 categories of disability,
many of which are sensory or cognitive. Neurodivergent
individuals are disproportionately affected by "Sensory
Clutter," which acts as a functional barrier to
independent navigation.

Unique "High-Entropy" Context of India: Western
models assume a level of urban order that does not exist
in India. Indian streets are high-entropy environments
where formal transit and wunregulated commercial
advertising compete for the same sensory space.

The core research problem emerges from the failure of
existing urban design norms to respond to "Invisible
Barriers". Although Indian legal systems have strict
criteria for physical compliance, they are non-committal
regarding the Sensory Clutter Index (SCI). In
environments like Bengaluru, unmanaged Visual Noise
(Vn), Acoustic Dissonance (Ad), and Kinetic Chaos
(Kc) induce sensory overload, making "accessible"
infrastructure unusable for neurodivergent and visually
impaired persons. Without a mathematical model to
quantify these stressors and a tool like VR to simulate
them, the "barrier-free" promise remains a structural
facade that disregards the cognitive reality of the human
spectrum.The objective of this research is to redefine
Universal Accessibility parameters in the Indian urban
setting by
compliance to a "neuro-inclusive" sensory model. The

transitioning  from  "physio-centric"

research aims to develop the Sensory Clutter Index (SCI)
, a robust, evidence-based framework to measure the effect
of environmental stressors on pedestrian wayfinding. By
utilizing VR simulation as a diagnostic lab, this research
fills the gap between physical standards and the cognitive
experience of users.

. Body of Paper

The body of this research transitions from the theoretical
framework of "Neuro-urbanism" to the empirical validation
of the Sensory Clutter Index (SCI). By utilizing a high-
fidelity Digital Twin and immersive simulation, the study
dissects the cognitive friction inherent in the Indian
streetscape.

At the core of this investigation is the concept of "Signal-
to-Noise Urbanism". Traditional accessibility models
assume that providing a physical signal—such as a 1200mm
clear path or yellow tactile tiles—guarantees wayfinding
However, this study posits that the urban
environment acts as a data stream where environmental

Success.

"noise" can mask navigational "signals".

Cognitive Load and Sensory Saturation: When a user
navigates a high-entropy environment like Church Street,
the brain acts as a processor with a limited "Clock Speed".

Intrinsic vs. Extraneous Load: While the geometry of a
path represents the intrinsic load, sensory clutter (flickering
LEDs, 85dB+ noise) constitutes the Extraneous Load.

The Saturation Point: For neurodivergent users, the filter
for this extraneous load is often porous. When sensory
noise crosses a specific threshold, it triggers "Cognitive
Saturation," leading to a complete breakdown in the ability
to process the navigational map.

The methodology departs from static site audits, employing
Virtual Reality (VR) as
laboratory. This allows for the Variable Isolation required
to understand which stressors contribute most to

a controlled experimental

navigational failure.

Scenario Development: Participants were exposed to a
"Sensory-Neutral" control, an "Existing-Clutter" baseline
(75dB+ dissonance), and an "Optimized" scenario featuring
architectural sensory filters.

Automated Telemetry: Using the Meta Quest 3 HMD, the
research captured high-frequency data at 60Hz.
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Metrics Captured: Objective metrics included Task
Completion Time (T), Navigation Error Rate (E), and
Hesitation Pauses (H).

Psychometric Triangulation: Following trials, the
NASA-TLX survey measured the subjective
"Psychological Cost" of the journey, including mental
demand and frustration.

The analysis of the VR trials revealed a non-linear
relationship between
performance.

sensory entropy and human

Navigational Drag: In "Low-Clutter" scenarios, the
mean completion time was 120 seconds, which spiked to
215 seconds in "Existing-Clutter" scenarios, a 79%

increase.

Processing Latency: For the neurodivergent cohort, this
delay was 40% higher than the neurotypical control

group.

Acoustic Masking Threshold: Error rates were highest
at transit nodes where Acoustic Dissonance (Ad)
exceeded 75dB. This noise "drowns out" spatial audio
cues, such as Metro entrance pings, causing a total
breakdown of the navigational system.

The culmination of this behavioral data is the weighted
Sensory Clutter Index (SCI) formula. Through
Multi-Criteria Decision Analysis (MCDA), the study
identified the specific impact of each stressor.

Visual Noise (Vn) - Weight 0.45: Vision remains the
primary long-range data collector; unregulated digital
glare (>500 nits) was found to be the most significant
disruptor, masking tactile path contrast.

Acoustic Dissonance (Ad) - Weight 0.35:
Unpredictable sound peaks (85dB+) act as the
second-tier stressor, particularly for those relying on

audio-shorelining.

Kinetic Chaos (Kc) - Weight 0.20: Unpredictable
crowd movement causes users to abandon the center of
sidewalks in favor of "Sensory Shorelines" near building
edges.

The Failure Threshold: The study empirically
identifies SCI = 0.65 as the "Point of Cognitive
Collapse". Any urban environment exceeding this value

is functionally inaccessible to neurodivergent and low-
vision users, regardless of its physical compliance.

The discussion highlights a critical "Compliance-
Experience Gap". Church Street, despite being a flagship
for pedestrian design, acts as a "Physically Accessible,

Mentally Exhausting" space.

Beautiful Barriers: The commercial success of the street
leads to "Digital Gentrification," where high-nits LED
signage (Vn) acts as a
neurodivergent majority.

sensory barrier for the

Shoreline Erosion: Erratic kinetic clutter from cafe seating
and delivery bikes breaks the "building edge" that visually
impaired users rely on for navigation.

Cognitive Ease as a Right: The study argues that
accessibility should be measured by the reduction of
frustration and mental demand, not just the physical ability
to complete a path.

The research advocates for a shift from "Static Compliance"
to "Active Sensory Regulation".

Architectural Interventions: Proposed solutions include
"Acoustic Refuges" (using porous materials to lower Ad
by 15dB) and "Visual Decompression Zones".

Policy Reform: Municipal bodies
"Information Density Zoning"

should implement
and mandatory SCI
Audits for all major transit redevelopments.

Digital Literacy in Design: The use of Digital Twins and
VR must transition from representational "walkthroughs" to
diagnostic instruments for Empathy Engineering.

The body of this research proves that sensory clutter is a
Quantifiable Architectural Defect.
mathematical

By defining the

boundary of sensory saturation, the
dissertation provides the evidence needed to create a city
that respects the neurological reality of the entire human

spectrum.

To validate the Sensory Clutter Index (SCI), this research
transitions from a theoretical critique of urban entropy into
a high-fidelity empirical "Stress Lab". The methodology
centers on the creation of a Digital Twin of Church
Street, Bengaluru, chosen as a "Pedestrian Laboratory"
because it is India’s flagship for tactile and
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pedestrian-centric ~ design. By  replicating  this
environment in Blender, the researcher can achieve
Variable Isolation, allowing for the systematic
manipulation of visual, acoustic, and kinetic stressors

that are impossible to control in a live urban setting.

The construction of the virtual environment follows a
rigorous Technical Pipeline to ensure data integrity. The
process began with Point Cloud Generation and
Photogrammetry, utilizing high-resolution LiDAR
scans of the physical 750-meter transit corridor to ensure
sub-centimeter spatial accuracy.

Visual Calibration (Vn): Using the Lumen global
illumination system, the virtual model replicates the
exact Light Reflectance Values (LRV) of Church
Street's granite paving and the high-nits glare (>500 nits)
of commercial LED signage.

Acoustic Calibration (Ad): The MetaSounds
procedural audio engine was used to map real-world
acoustic dissonance, layering traffic, construction, and
crowd noise recorded on-site to simulate the "Cocktail

Party Effect".

Automated Data Logging: A custom Blueprints-based
script recorded participant telemetry including X, Y, Z

high-functioning neurodivergent individuals (testing
sensitivity to noise and glare), and a neurotypical
control group.

The empirical data retrieved from the VR simulations
confirms that Sensory Clutter is a Quantifiable
Architectural Defect. The results reveal a massive
"Performance Gap" between a physically compliant
street and its sensory-saturated reality.

4.1 Behavioral Analysis: Navigational Drag

Task Completion Time (T): Mean completion time
spiked from 120 seconds in low-clutter scenarios to 215
seconds in the existing-clutter scenario, a 79% increase.

Cognitive Drag: This delay is attributed to "Processing
Latency," where users are forced to stop and "filter"
irrelevant data before making a decision. For
neurodivergent users, this latency was 40% higher than
the control group.

Acoustic Masking: Navigation Error Rates (E) peaked
at the Metro Entrance node, where acoustic levels
exceeded 75dB. High-decibel white noise "drowns out"
the spatial audio cues (Metro pings), rendering users
"aurally blind".

coordinates and head orientation at a frequency of 60Hz. 4.2 The Psychology of Stress

This allows for the identification of
"Micro-Hesitations" (1.5 to 2-second pauses) that
indicate cognitive overload before a navigational error
occurs.

Participant Sampling and Experimental Scenarios
employed a  Within-Subject

Design, exposing each of the 30

participants to three distinct "Sensory Scenarios":

The research
Experimental

Scenario A (The Control): A sensory-neutral baseline
with minimal signage and regulated 45dB ambient
sound.

Scenario B (The Baseline): A high-fidelity replica of
existing Church Street, featuring high visual noise and
acoustic dissonance exceeding 75dB.

Scenario C (The Optimized): A proposed design
intervention where the SCI has been mathematically
reduced through architectural filtering.

Participants were purposely sampled into three cohorts:

low-vision profiles (testing physical legibility),

Subjective data from the NASA-TLX (Task Load
Index)
performance and well-being. Participants in the
low-vision cohort often completed tasks with zero errors

revealed a profound disconnect between

(E=0) but recorded extreme Frustration Scores (S >
9.0/10). This proves that "reaching the destination" is a
false metric if the Cognitive
Exhaustion.

journey  causes

The research culminates in the validation of the Sensory
Clutter Index (SCI) formula, which correlates
environmental complexity with navigation failure.

5.1 The Mathematical
Through multivariate regression, the study assigned

Weighting of Stressors

mathematical weights to the constituents of clutter:

Visual Noise (Vn): Assigned a weight of 0.45, identified
as the most disruptive variable triggering "Navigational
Freeze".
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Acoustic Dissonance (Ad): Weighted at 0.35, serving as
the primary barrier to orientation for those relying on
audio cues.

Kinetic Chaos (Kc): Weighted at 0.20, describing the
disruption caused by unpredictable movement.

5.2 The "0.65 Point of Collapse"

The study concludes that an SCI score of 0.65
represents the '"Point of Cognitive Collapse". Any
street scoring above this threshold is functionally
inaccessible to neurodivergent and low-vision users,
regardless of its physical compliance with ramps or
tactile paths. This suggests that Universal Design must
"Object-based" (providing a tile) to
"Environment-based" (regulating the light and sound
around the tile).

move from

Concluding Mandate: The 21st-century city must be
designed as a "Sensory Regulator'. By adopting the
SCI, architects can move beyond the "checklist"
approach to ensure that our streets are not only
physically "barrier-free" but truly cognitively legible for
the entire human spectrum.

Recommendations for Architects, Planners, and
Policymakers

To bridge the "Compliance-Experience Gap" , the
following recommendations transform the Sensory
Clutter Index (SCI) from a research finding into a set
of statutory design and policy mandates.

For Architects:
Clear-Width"

Architects must shift their focus from the physical

Designing for  "Cognitive

dimensions of the body to the sensory dimensions of the
mind.

The "Sensory Buffer" Strategy: Design must
incorporate  "Acoustic  Refuges" and  "Visual
Decompression Zones" every 50 meters in high-entropy
corridors. These are recessed pockets along the building
edge using sound-absorbent materials (e.g., vertical
greens or porous stone) to lower Acoustic Dissonance
(Ad) by at least 15dB.

Active Shorelining: Instead of passive tactile paving,
architects should design "Multi-Sensory Shorelines"
using material texture changes, consistent lighting

levels, and directional sound beacons to guide users
when visual clutter (Vn) is high.

Glare Mitigation: Navigational paths must use
non-reflective, high-contrast materials to ensure the
Light Reflectance Value (LRV) remains significantly
higher than the surrounding digital glare from LED
billboards.

For Urban Planners: Implementing "Information
Density Zoning" (IDZ)

Planners must treat sensory overload as a form of urban
pollution that requires strict regulation.

The Mandatory SCI Audit: Much like a Traffic Impact
Assessment, all major redevelopments of transit-oriented
corridors should undergo an SCI Audit during the
detailed project stage.

Visual Information Caps: Planners should implement
"Digital Density Caps" on commercial signage, limiting
the "Flicker Rate" and capping the maximum brightness
to 500 nits in pedestrian zones to prevent disorientation.

Kinetic Flow Management: To reduce Kinetic Chaos
(Kc), planners must enforce "Speed Zoning" for
non-pedestrian elements like delivery bikes in shared
spaces to ensure a predictable velocity gradient.

For Policymakers: Integrating Sensory Standards
into National Codes

The primary recommendation is the formal integration
of sensory-cognitive standards into the National
Building Code (NBC) and the Harmonized Guidelines.

The '"Neuro-Inclusive"” Mandate: Policy must
recognize that "Accessibility" includes Cognitive Ease,
leading to the creation of a "Sensory Accessibility

Certificate" for public spaces.

Standardizing the SCI: The SCI formula should be
adopted as a standardized metric for evaluating the
"Sensory Health" of Indian cities.

Incentive Programs: Policymakers should provide tax
incentives or "Green-Sensory Credits" to developers
who design spaces that maintain an SCI score below
0.40, encouraging the creation of "Quiet Corridors".
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The NASA-TLX (Task Load Index) data provides the
"Human Weight" to the mathematical formula of the
research.

High Mental Demand: Participants in high-clutter
scenarios recorded mental demand scores nearly 80%
higher than in the control baseline.

Frustration Spikes: Even when users successfully
navigated the path (E=0), frustration levels remained
critically high (9.0/10). This indicates that the "Success"
of a trip on Church Street is often achieved through
extreme compensatory effort and sensory exhaustion.

The Neurodivergent 'Saturation Point": Statistical
analysis (ANOVA) confirmed that the difference in
stress scores (S) between neurodivergent and
neurotypical cohorts was significant (p<0.05), validating
the necessity for neuro-inclusive interventions.

Glossary of Technical Terms

Visual Noise (Vn): The density and intensity of
non-navigational visual data, primarily unregulated
commercial LED signage.

Acoustic Dissonance Uncoordinated,
high-decibel  background (e.g., traffic,

construction) that mask directional audio cues.

(Ad):
sounds

Kinetic Chaos (Kc): The unpredictability and velocity
variance of moving elements (crowds, delivery bikes) in
a shared urban space.

Cognitive Load: The total mental effort used in the
working memory. Navigational failure occurs when
"Extraneous Load" (clutter) exceeds the user's "Channel
Capacity".

Affordance Masking: A phenomenon where high
environmental entropy renders physical navigational
aids, like tactile paving, "cognitively invisible" to the
user.

Task Completion Time (T): The total time in seconds
taken to navigate from a start to a destination point
within the VR simulation.

NASA-TLX (Task Load Index): A multi-dimensional
rating scale used to derive an overall workload score
based on six sub-scales: Mental, Physical, and Temporal
Demand, Performance, Effort, and Frustration.

SCI Calculation: Step-by-Step Procedure

The Sensory Clutter Index (SCI) is calculated using a
Multi-Criteria Decision Analysis (MCDA) framework.
The researcher follows this four-step protocol to score
an urban node:

Step 1: On-Site Data Acquisition

Using professional-grade sensors, the researcher records
the baseline intensity of the three core variables:

Vn (Visual): Measure the number of commercial signs
per 10 meters and the peak nits of digital billboards.

Ad (Acoustic): Measure the ambient Sound Pressure
Level (SPL) in decibels.

Kc (Kinetic): Calculate flow density (pedestrians per
m”2) and velocity variance.

Step 2: Normalization of Variables

Raw data is normalized on a scale of 0.0 to 1.0, where

1.0 represents the highest recorded clutter level on
Church Street (e.g., 85dB+ or >1000 nits).

Step 3: Applying Mathematical Weights

The research derived specific weights based on the
correlation between stressors and navigation failure (E)
during VR trials.

To ensure the SCI is an empirical fact rather than a
subjective opinion, the following technical standards are
mandated for the VR methodology:

Frame Rate Stability: Locked at 90Hz to prevent
"Latency Stress" from contaminating participant data.

Spatial Accuracy: 1:1 scale photogrammetry models
with sub-centimeter accuracy for all tactile elements.

Binaural Audio: 3D spatialized sound sources to
accurately simulate "Acoustic Wayfinding".
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Table -1: SCI Format

Table -2: SCI Simulation Score

SENSORY CLUTTER INDEX - SIMULATION SCORE
Vo, Task Teme (1) vg Eor Rate (£)

The Sensory Clutter Index (SCI) table serves as a
weighted mathematical framework designed to quantify
urban stress and navigational difficulty in high-entropy
environments. By synthesizing real-time behavioral data
with perceived cognitive load, the table identifies a
"Sensory Saturation Point" a critical threshold (SCI
0.65) beyond which the urban environment becomes
functionally inaccessible to neurodivergent and
low-vision users.

The table is structured around three primary pillars that
define the "efficiency gap" in pedestrian wayfinding:

Visual Noise (Vn): Weighted at 0.45, this variable
measures signage density and digital glare (nits),
identified as the most significant driver of "Navigational
Freeze".

Acoustic Dissonance (Ad): Weighted at 0.35, this factor
tracks ambient sound pressure levels and frequency
overlaps that often mask essential navigational audio
cues.

Kinetic Chaos (Kc): Weighted at 0.20, this parameter
quantifies the unpredictability and velocity variance of
moving elements, such as crowds and delivery bikes,
which can disrupt a user's sense of "refuge".

Ultimately, the SCI table transforms the subjective lived
experience of urban "chaos" into a proactive, data-driven
diagnostic tool for municipal authorities and architects.

SCI Representation Chart

05 Sensory Clutter Index (SCI) Variable Weights

0.45

0.4 4

=
w

Mathematical Weight (w)
o
N

0.14

0.0-

Visual Noise (V)  Acoustic Dissonance (Ag) Kinetic Chaos (K.)

3. CONCLUSIONS

The empirical investigation into the sensory-cognitive
landscape of Church Street, Bengaluru, has led to
foundational conclusions that redefine our understanding
of "Universal Design" in high-entropy environments.
These findings provide the scientific evidence required
to transition from a physicalist approach to a
neuro-inclusive paradigm.

The most significant conclusion of this study is the
identification of a mathematical tipping point for
navigational success.

The Data: Analysis of Task Completion Time (T) and
Navigation Error Rate (E) across participants revealed
that when the calculated SCI score reached 0.65 or
higher, the probability of a "Wrong Turn" increased by
310% for the neurodivergent cohort.

The Conclusion: SCI = 0.65 represents the "Point of
Cognitive Collapse". Any urban environment
exceeding this functionally inaccessible,
regardless of its physical compliance with ramps or
tactile paving.

value is

While acoustic noise is a significant nuisance, this
research concludes that Visual Noise ($V_n$) is the
primary driver of urban disorientation in Indian
streetscapes.

The Data: Multivariate regression analysis identified
Vn as the most disruptive variable, assigned a weight of
0.45. High-nits LED signage and digital advertisements
were found to "mask" tactile paving, rendering physical
aids cognitively invisible.
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The Conclusion: Visual legibility is the "anchor" of
urban navigation. Without regulating the information
density of digital signage, physical accessibility aids
remain ineffective.

A critical conclusion of the study is that "reaching the
destination” is a false metric for accessibility if the
psychological toll is ignored.

The Data: Participants in the low-vision cohort often
completed the VR task with zero errors

(E = 0) but recorded NASA-TLX Frustration Scores of
9.0/10.

The Conclusion: Accessibility must be measured by
"Cognitive Ease'. The current Indian streetscape forces
a "compensatory effort" that leads to sensory exhaustion,
effectively excluding vulnerable populations from the
"Right to the City".

The Failure of "Passive'" Universal Design

The research concludes that current guidelines, such as
the Harmonized Guidelines 2021, are insufficient for
high-entropy cities because they are "passive" in nature.

The Data: Even with 100% compliant tactile paving,
Acoustic Dissonance (Ad) exceeding 82dB caused a
60% drop in "Directional Accuracy".

The Conclusion: Universal Design must evolve from
"object-based" (providing a tile) to
"environment-based" (regulating the light and sound
around the tile). True inclusion requires '"Active
Sensory Mitigation" to protect the "signal" of the
navigational path.

These conclusions transform the Sensory Clutter Index
from an academic experiment into a statutory
requirement. They prove that the "invisible barriers" of
the contemporary street are as restrictive as a physical
wall. By establishing these four pillars, the dissertation
provides the scientific mandate for future design
proposals, ensuring they are built upon a foundation of
"Cognitive Clear-Width".

Identification of the "'0.65 Failure Threshold"

The research successfully quantified the "Sensory
Saturation Point" for urban navigation. Through the
correlation of Task Completion Time (T) and Navigation
Error Rate (E), the study empirically identified SCI =

0.65 as the point of cognitive collapse. At this index
level, navigational errors increased by 310% for the
neurodivergent cohort. This threshold provides
municipal authorities and architects with a definitive
mathematical boundary; any redevelopment or new
urban corridor scoring above 0.65 should be legally
classified as "inaccessible," triggering mandatory
sensory mitigation interventions.

Visual Noise as the Primary Disruptor ($w = 0.45%)

The study establishes that in the contemporary Indian
streetscape, Visual Noise (Vn) is the most significant
deterrent to independent mobility. Weighted at 0.45 in
the final SCI formula, visual clutter, particularly
high-nits digital signage, was found to create
"Affordance Masking." In many instances, the glare
from commercial billboards effectively "camouflaged"
the yellow tactile tiles, reducing their visual contrast to a
level where low-vision users could no longer distinguish
the path from the surrounding cobblestone. This proves
that visual regulation is not merely an aesthetic choice
but a fundamental requirement for navigational safety.

Acoustic Masking and Wayfinding Degradation (w =
0.35)

Acoustic Dissonance (Ad) was identified as the
secondary barrier to inclusion. The research documented
a 60% drop in directional accuracy when ambient
noise exceeded 75dB, particularly at transit nodes. This
phenomenon, termed "Acoustic Masking," prevents
users from utilizing spatial audio cues (such as metro
pings or "acoustic shorelines"). For those with visual
impairments, this results in a state of "Aural Blindness,"
leading to dangerous hesitation and

"zigzagging" behavior.

navigational

The Psychological Cost of Compensatory Navigation

A profound conclusion of this research is that successful
navigation does not equate to an accessible environment.
Triangulation with NASA-TLX results revealed that
many users reached their destination with zero errors but
recorded frustration and mental effort scores of >9.0/10.
This "Compensatory Effort" represents a hidden toll of
urban living for neurodivergent citizens, where the
mental energy required to "filter" urban chaos leads to
chronic sensory exhaustion. True universal design must
therefore aim for "Cognitive Ease" rather than mere
physical success.
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Architecture as a ""Sensory Regulator"

Ultimately, this research concludes that the role of the
urban designer must evolve from a provider of physical
objects to a "Sensory Curator." Inclusion is no longer a
matter of adding a ramp or a tile as a post-script; it is
about regulating the sound, light, and movement that
surround those elements. The Sensory Clutter Index
(SCI) provides a robust, evidence-based methodology
to achieve this, ensuring that the 2Ist-century city
remains legible, dignified, and safe for the entire human
spectrum.

The research concludes that the traditional
"physio-centric" approach to urban accessibility is no
longer sufficient for the high-entropy streetscapes of
modern India. Through the development and validation
of the Sensory Clutter Index (SCI), this study
empirically proves that sensory overstimulation acts as
a definitive "Invisible Barrier," rendering even
physically compliant environments inaccessible to
neurodivergent and low-vision users.

The identification of the 0.65 Failure Threshold marks
a critical milestone in urban policy; it provides a
quantifiable boundary where cognitive load leads to
total navigational collapse. By establishing that Visual
Noise (Vn) and Acoustic Dissonance (Ad) are primary
disruptors, the study mandates a shift in the architect's
role from a provider of physical objects to a "Sensory
Curator." Ultimately, for a city to be truly universal, it
must prioritize "Cognitive Ease," ensuring that the
urban "Signal" is protected from the corrosive entropy
of commercial and kinetic "Noise."
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