
830 (JBE Vol.31, No.5, September 2026)

AI : 

UX 

a), a)

Design of a Multimodal Spatial Media System for AI Bias 

Awareness: A Reflective UX Approach

Jawon Kanga) and Seungkwan Choia)

AI . 
HCI , AI < AI>

. AI (), (Tritone), (Flicker) 
‘ ’ . 35 (N=35)

. , 
, UX . 

, AI ·
.

Abstract

As generative AI becomes rapidly proliferated, automation bias where users uncritically accept system outputs has emerged as 
a critical challenge in HCI. To address this, this study departs from the conventional seamless interaction paradigm and proposes 
“Prism AI,” a conceptual reference architecture that intentionally exposes AI data imperfections through spatiotemporal multimodal 
feedback. The core of the proposed model is a “Sensory Friction” mechanism that maps real-time AI uncertainty indicators onto 
physical spatial variables, including kinetic jerk, acoustic tritone dissonance, and optical flicker. To evaluate the architectural 
feasibility and observe user perceptual tendencies, we conducted an exploratory perceptual evaluation using high-fidelity video 
artifacts with 35 generative AI users (N=35). Data analysis revealed positive quantitative trends in mean scores across all 
perceptual metrics, suggesting preliminary perceptual tendencies toward reflective UX. Although this reference model has limitations 
in validating rigorous statistical significance and generalized causal relationships due to its exploratory nature, it delivers a unique 
academic contribution by providing a conceptual and engineering design blueprint that multi-disciplinary follow-up empirical studies 
can readily adopt as a reference archetype.
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Fig. 1. System Architecture Pipeline Block Diagram for Online-Offline 
Hybrid Connection
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AI Bias 
Score    


The degree of weight skewness or algorithmic distortion regarding specific 

genders, races, or political ideologies within the output text.
≤≤

(Normalized float value)  

Toxicity 
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
The probabilistic measure of aggressive, defamatory, or harmful information 
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Uncertainty


The information entropy of the internal token prediction probability distribution, 

operating in inverse proportion to confidence.
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Table 1. Definition and Numerical Characteristics of Input Data Indicators in Prism AI System
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Fig. 5. Online-Offline Hybrid Interaction Rendering Timeline by Scenario for Prism AI Research Artifact 

Key Terminology Academic Definition Function & Implementation in Proposed Architecture

Sensory Friction

Intentional exposure of multimodal noise and stimuli within 
a spatiotemporal environment, designed to systematically 

reveal the inherent imperfections or biases of an AI 
system.

Translated via the governing equations in Section 
into precise physical parameters: kinetic movement 
variation (Jerk), acoustic dissonance (Tritone), and 

visual modulation (Flicker).

Cognitive Braking

A momentary psychological and perceptual interruption that 
temporarily suspends a user's habitual, uncritical 

acceptance of technology, thereby facilitating reflective and 
analytical thinking.

Acts as a perceptual interrupt mechanism that may 
function as a perceptual interruption when sensory 

friction becomes salient, supporting a critical 
re-evaluation of the system's trustworthiness.

2. 
Table 2. Operational Definitions and Core Mechanisms of Key Architectural Interaction Terms
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(Data Input Layer)

Mapping Functions & Equations
(Algorithmic Core)

Online Frontend Components
(SW Layer)

Offline Smart Space Artifacts
(HW Layer)

Bias Score


Eq. (1) 3rd-order differential equation
based on dynamic damped oscillation

[Component 02] inside [Fig. 2]
Intentional output delay and yellow

highlighting layer for text stream

Jerk parameter () causing 
non-lineardiscontinuous jolts of the 

kinetic structure

Toxicity Score


Eq. (2) Augmented fourth frequency
modulation and beat phenomenon 

synthesis

[Component 04] inside [Fig. 2]
Dynamic typography scale modulation

proportional to corpus weights

Augmented fourth (  ratio) 
spatial audio noise with 

synchronized beat frequency

Model Entropy


Eq. (3) Non-linear scaling filter with
boundary condition limits

[Component 01] inside [Fig. 4]
Uncertainty error probability heatmap 

matrix and Red-Green spectrum 
density control

Fine light flickering frequency 
(min )and cold color 

temperature () drop

3. - ·
Table 3. Structural Alignment Matrix between Data Sensory Mapping Variables and Figma Components for Online and Offline Environments
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Evaluation Metrics Item Description
Baseline Mean 

score
Proposed Mean 

Score

Mean Difference 

( )

M1.Interrupting Automation 
Bias

Interruption of automated trust
and cognitive inertia 3.77±1.02 3.94±1.15 +0.17

M2.Perceived Algorithmic 
Error

Direct awareness of internal
algorithmic anomalies and bias 3.65±1.25 3.81±1.17 +0.16

M3.Intent for Reflective 
Revision

Behavioral intention for log tracing
and active system verification 3.65±1.23 3.77±1.14 +0.12

4. (N=35)
Table 4. User Perceptual Scores and Mean Differences Compared with Existing Screen-based Conditions (N=35)

8. (Baseline) 

Fig. 8. Comparison Trend of Perceptual Scores of the Proposed Model vs. Existing Screen-based Methods (Baseline) by Evaluation Metrics
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