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Abstract

This study investigates the application of Retrieval-Augmented Generation in jewelry design to
minimize hallucinations from rare long-tail keywords and accurately reflect design intent. By
comparing RAG and Large Language Model approaches, we empirically verified the formative
validity of Visual Question Answering evaluation metrics on the generated outputs. Results show
that RAG outperformed LLMs across all key areas: fidelity(+0.34), aesthetics(+0.24), and
validity(+0.93). Furthermore, within the RAG framework, VQA demonstrated significant positive
correlations with aesthetics(r=.58, p=.001) and fidelity(r=.49, p=.004), confirming its reliability
as an automated evaluation tool. Ultimately, this study demonstrates that the validity of VQA
metrics varies depending on the methodology used. Long-tail keyword-based RAG not only
generates structurally superior jewelry designs but also aligns seamlessly with automated
evaluation metrics, highlighting that methodological choice critically impacts metric effectiveness
in Al-driven design evaluation systems.
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[E 5] FAz| C|RIQl MM (Layer 1, 2)

oD2oe (A) LLM (B) RAG

Luxury jewelry concept by
a master jeweler.

Form: Stacking Midi Ring
Material:  Platinum 950
Construction: Plain Setting
Motif: non-formal design

Please put it on model's

finger.

Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1

- 0D < QU

Luxury jewelry concept by
T 13 master jeweler.

Form: Asymmetric Bypass

Ring Material: 18K Gold

Construction: Pavé Setting,

Motif: Modern Design,

Photorealistic texture,
studio lighting, dark
velvet background,
macro photography, 8k,
cinematic. —-ar 1:1

Luxury jewelry concept by
a master jeweler.
Material: Oxidized Sterling
Silver Gold-Accent

Form: Solitaire Ring
Construction: Plain Setting

Motif: Non-Formal Design

Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1

4-A2 4-B-1 4-B-2

= 0D0< o

Luxury jewelry concept by
2 | a master jeweler.
Material: Sandblasted
Layering

Form: Halo Ring
Construction: Pavé Setting

Motif: Modern Design

Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1
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F2| Cael Wd(Layer 3, 4)

OE=20E
s

Luxury jewelry concept by
a master jeweler.
Construction: Bridge
Accent Setting

Form: Solitaire Ring
Material: Platinum 950
Motif: Non-Formal Design
Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1

- 0D < QU

Luxury jewelry concept by
a master jeweler.
Construction: Thread
Setting

Form: Halo Ring

Material: 18K Gold

Motif: Modern Design
Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1

6-A-4

Luxury jewelry concept by
a master jeweler.

Motif: Parametric Design
Form: Solitaire Ring
Material:  Platinum 950
Construction: Plain Setting
Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1

7-A-1

= 0D0< o

Luxury jewelry concept by
a master jeweler.

Motif: Memphis Design
Form: Halo Ring

Material: 18K Gold
Construction: Pavé Setting
Photorealistic texture,
studio lighting, dark velvet
background, macro
photography, 8k,
cinematic. —-ar 1:1
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AVG: Average
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