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[Abstract]

Generative image models can rapidly produce UI prototypes,

but uncontrolled sampling reduces

comparability and may omit functional requirements. This study proposes a controlled generation and
evaluation procedure using predefined layout archetypes for a scientific dashboard visualizing underwater
multi-sensor fusion and BOTMA tracking simulations. Twelve prototypes were generated by crossing
three model groups with four layout archetypes and evaluated by three blinded experts using quality
ratings and requirement coding. Sixteen implementation paths were also tested via automated browser
checks. Results showed good reliability for quality ratings (ICC(2,3)=0.839) but low agreement for
requirement coding (Fleiss’ k=0.248). OpenAl achieved the highest quality scores, while Gemini showed
the highest requirement coverage. The findings suggest that layout archetypes enable traceable structural

variation, while static prototypes should be complemented with validation and verification.
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I. Introduction
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II. Related Work

1. Dashboard Design and Visualization Evaluation
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3. Expert Evaluation and Inter-rater Reliability
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2. Prototype Generation Design
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Table 1. Layout Archetypes

Layout Archetype Structural Intention

Places the 2D tracking space
prominently at the center with
supporting analysis elements
around it
Separates the spatial
visualization area from the
analysis and status areas
Emphasizes frame navigation
and error-over-time analysis
Compactly arranges the map,
controls, status, error chart,
and legend

L1 Map-centered

L2 Split analytical

Timeline/error

L3 -centered

L4| Dense analytical
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3. Expert Evaluation Procedure
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Fig. 2. Coverage of Required Dashboard Elements

5. Analysis Method
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IV. Results

1. Data Completeness and Inter-rater Reliability
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Table 3. Results by Model Group
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3. Results by Layout Archetype
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4. Results by Quality Criterion and Requirement
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Table 4. Results by Layout Archetype

Layout | Images Quality | Quality Rgg:zt?;gt Coverage
Mean SD SD
Mean
L1 3 2.651 1.449 0.615 0.403
L2 3 2.476 1.156 0.580 0.404
L3 3 2.571 1.458 0.573 0.352
L4 3 2.952 1.356 0.660 0.409
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5. Implementation Check Results
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Table 5. Automated Implementation Check Results

Measure Value
Number of implementation variants 16
Mean telemetry-ready load time 633.74 ms
Mean frame-navigation latency 7.05 ms
Mean document height 1400 px
Mean map viewport-area ratio 0.412
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V. Discussion

1. Controlling Structural Diversity through
Layout Archetypes
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2. Separating Requirement Inclusion from
Implementation Usefulness
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3. Fragility of Interaction Semantics
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4. Meaning of Low Requirement-coding Agreement
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5. Applicability and Limitations
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