Volume: 10 Issue: 04 | April - 2026

d7 International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.659

ISSN: 2582-3930

The Computational Science of Predictive User Interfaces: Engineering AI Models for
Attentional Saliency and Click Prediction

Vraj Patel, Kabir Khatri

Btech CSE — Parul University
Btech CSE — Parul University

seskosk

ABSTRACT - The shift in digital product design from
retrospective analytics to proactive, Al-driven predictive
modelling is examined in this article. User experience (UX)
experts depended on post-launch data, such as conventional
heatmaps, for more than ten years. However, designers may
now predict user visual attention and interaction likelihood
before to production thanks to the development of generative
Al and neural saliency modelling. We examine the
architectural requirements for developing unique click-
prediction models, the theoretical underpinnings of visual
saliency, and the benchmarking of integrated intelligence
platforms such as Google Stitch. The evaluation of
transformer-based designs like UlBert and ActionBert, as
well as multimodal datasets like UEyes and RICO, is a key
component of this research. Our findings show that vision-
only models can predict human attention with over 95%
accuracy, greatly lowering design costs and enhancing.
According to our findings, vision-only models can predict
human attention with over 95% accuracy, greatly lowering
design costs and increasing conversion rates. The framework
for Al-native design systems that can perform autonomous
UX optimisation and real-time design criticism is established
by this study.
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INTRODUCTION - A significant transformation is
currently taking place in the field of digital product design,
moving from a reactive, descriptive tradition to a proactive,
prescriptive science. The goal of contemporary Al-native
design solutions is to anticipate where users will click or go
before a single pixel is produced in a production environment,
whereas traditional heatmaps and session replays offered
retrospective insights into user behaviour. The ability to
predict human visual attention, interaction probability, and
cognitive friction points characterises this transition.

2. BODY OF PAPER - This paper's main body uses
theoretical and
architectural engineering to dissect the workings of predictive
user interface.

neuroscience, platform benchmarking,

2.1 Theoretical Foundations of Visual Attention

There are two types of human attention: top-down cognitive
processing (task-oriented goals) and bottom-up saliency
(instinctive responses to contrast and colour). The "4 Powers"
concept is used in predictive Ul analysis to assess memory,
attention, emotion, and cognition. Al can detect "visual
distraction" sites that diverge from the main user journey by
simulating the anticipated route of the human sight, a method
known as scanpath prediction.

2.2 The Google Stitch Benchmark

Google Stitch, an Al-powered platform based on Gemini
models, is a well-known example of predictive design in
action. Stitch functions as a "Al-native software design
canvas" that creates structured user interface layouts and
production-ready code by interpreting natural language and
images.

e Standard Mode: Designed for quick brainstorming,
powered by Gemini 2.5 Flash.

e Experimental Mode: This mode introduces a

"dynamic planning phase" to examine functional
needs prior to layout production using Gemini 3 Pro
Thinking.
The "Predictive Heat Map" overlay, a crucial
component of Stitch, provides an instant "gut check"
for visual hierarchy by estimating where users look
and engage using pattern recognition.

2.3 Comparative Analysis of Saliency Platforms

The market is split between focus-based AI heatmaps
(predictive) and interaction-based heatmaps (reactive).
Compared to live eye-tracking studies, platforms like
Neurones Al and Brainsight offer over 94-95% accuracy,
greatly lowering the $10,000-$80,000 hardware expenses
associated with conventional laboratory research.
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completely replace actual user testing. In order to ensure
Platform Accuracy Core Unique Value SNt design practices that put user empathy ahead of simple
Technology Proposition click manipulation, future research should concentrate on
Explainable AI (XAI) to assist designers in understanding
Attention 90-94% Deep Directly why a model predicts poor engagement.
Insight Learning integrates with
(CNN) on Figma for one-

70k click analysis. ACKNOWLEDGEMENT

datasets This research was supported by insights from recent
developments in multimodal Al and the Google Labs
Brainsight 94% Al-driven Provides experimental ecosystem.
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3. Vision-Only Prediction: Models like Google’s
Spotlight analyze raw pixels instead of view
hierarchies, allowing them to critique early-stage
mockups where structural metadata is unavailable.

2.5 Data Science and Training Corpora

The training data determines how effective prediction models
are. The state-of-the-art for comprehending saliency across
four UI types—websites, desktop, mobile, and posters—is the
UEyes dataset. At intervals of 1, 3, and 7 seconds, it records
the temporal evolution of attention. This enables models to
distinguish between final "interaction targets" and initial
"eye-catching" aspects.

3. CONCLUSIONS

The design-to-code pipeline is being redefined by the shift to
"Vibe Coding" and intent-based software development. These
days, Al bots collaborate by simulating user journeys and
offering real-time design criticisms. Predictive heatmaps act
as a "spell checker" for visual attention, identifying obvious
hierarchy flaws early in the cycle, even though they cannot
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