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A Study of Jewelry 3D Modeling Using Rhino Python and Generative Al
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Abstract Generative Al is creating new business methodologies across various industries. By generating code
values through ChatGPT prompting and using Rhino Python Script, 3D modeling can be performed in Rhino.
This research began with an interest in a new process where a workflow initiated in natural language culminates
in 3D modeling. The aim of the research is to establish an efficiency-based modeling method through
automation in Rhino 3D, and for this purpose, studies on Rhino Python research and the modification and
extension of modules were conducted. The research results confirmed that utilizing generative Al can enhance
production productivity and improve user accessibility to 3D modeling. Standardization through Rhino Python
Script increased work efficiency in terms of modification and extension. Furthermore, the necessary conditions
for optimal 3D design were identified as clear prompting and the incorporation of feedback from AI. Through
this research, it is hoped that generative AI will assist in creativity based on efficiency in jewelry 3D modeling.
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Figure 1. Jewelry 3D Modeling Implementation Workflow
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Figure 3. 3D Modeling Using the Rhino Python Editor
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Table 5. Basic Module of the Jewelry 3D Modeling

Parameters for 0.3 Carat Square Step-Cut Gemstone

1. Overall Dimensions:
- Width: 35mm, Length: 3.5mm, Total Height: 2.3mm
2. Crown:
- Table Surface Size: 2.0 x 2.0mm
- Crown Height: 0.7mm
- Crown Row Details:
- Ist Row Height: 0.2mm, 1st Row Bottom Size! 2.6x
2.6mm
- 2nd Row Height: 0.5mm, 2nd Row Bottom Size: 3.5%3.5mm
3. Girdle:
- Girdle Width: 0.2mm
4. Pavilion:
- Pavilion Height: 1.4mm
- Pavilion Row Details:
- 1st Row Height: 0.9mm, 1st Row Bottom Size: 3.2x3.2mm
- 2nd Row Height: 0.5mm
- Culet Size: 0.5x0.5mm

Output

28 7] HMFdA 7E REs
st} F 69 Input HlolE|E ChatGPTe =
s, gholw 89 TolXl ~AYEE A
Algtt), o] Z EAFSIY Rhino Python 2~ HE] &

_?_]

ok

). 723, 71 mEe] Wes oy dole gl &
Fe B30, AT S uaA R TR ool
F9) 3D wdyg Ede) 3 54l Ak

E 6. 72| 3D Ao oY

Table 6. Extensions of Jewelry 3D Modeling

- Object Type:
- 0.3-Carat Square Step—Cut Gemstone
Case % - Top View: 10.25 in Y direction.”
1 p - Create a circular array of 22 gems centered on
‘{1 the origin (0,0,0).

- Rotate: Rotate each gemstone by 16.36 degrees
around the Y-axis with respect to the origin.
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1 p
u
t
- Top View: 1025 in Y direction.”
+ Create a circular array of 22 gemstones
centered on the origin (0,0,0).
- Rotate: Rotate each gemstone by 16.36 degrees
1 around the Y-axis with respect to the origin.
n - Top View:
8 - Rotate the gemstones 90 degrees and move
t 10.97 in the Y direction.
Case - Create a circular array of 60 gems centered
2 on the origin (0,0,0).
- Front View: 1D Scale 60 gemstones by 3
O
u
t
p
u
t
- Right View: Rotate 90 degrees and 9.65 in Y
direction
- Top View:
- Create a circular array of 18 gemstones
centered on the origin (0,0,0).
1 - 18 gemstones are arranged in a circular
n pattern to create the first row.
8 - Right View: The first row is copied along the
t Y-axis at intervals of 35 to create three
Case additional rows.
3 - The total number of gemstones is 54, and the
total length in the Y direction is 10.5.
- Top View: The second row is rotated 10
degrees.
0O
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S (= L
Arranges a 0.3-carat square step—cut gemstone
gemstones in a spiral pattern.
- Parameters:
}1 - Diameter: 2lmm
D - Height Range: 0 to bmm
ltl - Height Increment: 0.5mm
- Rotation: No rotation
Case - Twist Angle Increment: pi/30 radians
4 - Total Number of Gems: 100
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