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Multisensory Solutions for Increasing Human and Building Resilience in the Face of Climate Change

“Perceived urban threat collapses the translation of

autonomic arousal into adaptive visual attention”

THE PROBLEM |

Threat perception disrupts the autonomic-oculomotor
athway. how does perceived safety modulate the
rtatnsltat|op of electrodermal arousal into coordinated visual

attention:

KEY QUESTION |

How does perceived safety modulate the sympathetic nervous
system's ability to translate environmental arousal into directed
visual attention across circadian contexts?
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Europe's most dangerous train station exposes Brussel’'s
Source: Politico, By Elena Giordano & Seb Starcevic, 2024 failures.

ROUTE DESIGN 100 respondents
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untrustworthy people’  e------ -

‘Many people invading my
personal space. P
Underground spaces’ e-------- g

'Homeless & drunk people’
'Poorly lit, many people’ e-------- Lo-g
"Too much traffic’ e----------- -
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Intimidating individuals (29%)
Traffic hazards (11%)
Poor ambient conditions (19%)
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Drug activity (5%)
%X Areas of Low Safety Perception
O Areas of High Safety Perception

Morning Safe Morning Unsafe

St. Gilles \

St. Gilles

Brussels Midi Station

Gaze decoupling: Gaze
pattern maintained but heart rate
spikes and movement intensifies
underneath.
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Night Unsafe

Brussels Midi Station
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Air Temperature E Environmental Sensing
Relative Humidity Thermal: BME280
S m LUX temperature, humidity, pressure,
~ pyranometer, CV7-V ultrasonic
CO? S anemometer
Sustained fixations: Body and gaze in sync. Large, fast saccades in Wind Speed N Visual: SE-421 + LYS button
_______ Calm, exploratory L | (R threat but gaze pattern All gaze metrics peak: | both night conditions wide S illuminance, colour temperature,
gaze, light drives holds,‘ visual-physiological dense  fixations,  wide environmental sweeps in Night PMI10 E RGB spectrum
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safety perception safety perception safety perception safety perception . . . o , : :
| | Limitations: Findings should be interpreted cautiously given the small
{} —— ‘} sample size (N = 18), single-route urban context, reliance on
| B o Granger-based causal inference, and absence of direct neural
MORN I I NG 0 Standardized Feature Intensity 1 N IGHT measurements.
/ NIGHT SAFE NIGHT UNSAFE INDIVIDUAL TRAJECTORIES & POPULATION MEAN +0.62 - 0 \
Adaptive Compensation Gaze Decoupling Night increases system gain. Safety determines In Night Safe conditions, background sympathetic arousal
Mod Vod adaptive use. stron?ly redicts coordinated fixation behavior (r =
ode Ode +0.62). In Night Unsafe, this coupling collapses to zero. The
Analysis: Chains validated via 3-step pipeline: body still registers the environment but can no longer guide
Granger  causality confirmed  temporal gaze.
| precedence; ridge regression quantified
time-delayed coupling strengths, Random o o
* Forest cross-validation tested generalisability. = 68 /0 & 45 /Q . o -
| 100 - — Across  conditions, up to  68%  of validated
TN Circadian acceleration song - G sensory—physiological Bathways terminate in fixation metrics.
N preserved but safety gates | 075 - "™ % Urban perception is behaviorally resolved through gaze.
" : whether it produces useful gaze 5
20 w © 9% sensory dominance vs 44% in safe
0.25 - wwing 5 contexts |
= Unsafe environments doubled tonic EDA (3.11 vs. 1.56 pS),
= I a7 A A\ L = yet only 9% of sensory pathways reached the visual
025 - ~+ system (compared to 44% in safe contexts).
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NightUnsafe
§>0:11, O>R:2, S>R:4, (R*>0.6)
Granger Causal: 10

Night Safe
§>0:23, O>R:6, S>R:13, (R*>0.6)
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* 15.4% slower saccadic
velocity (stress accumulation)
* Decoupling zone
 Defensive scanning

« Strong EDA-Fixation
coupling
« Epistemic scanning
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Tonic EDA continues to encode environmental
salience under threat, but its predictive influence on
gaze collapses, consistent with  reduced
Interoceptive precision weighting under defensive
priors.

Other Participants

At night, processing accelerates (-1.66 minutes in Night
Safe).  However, this circadian gain produces adaptive
scanning only when safety is perceived. Night increases
system ~ sensitivity. Safety determines whether that
sensitivity supports exploration or defense.

79 vs. 48 RGB

At identical illuminance (61 lux), 79 RGB-related pathways
reached the oculomotor system in safe contexts compared to
48 in unsafe contexts. Perceived safety, not light intensity,
determines whether visual environmental signals reach

behavioral output.
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