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Data Storage and Management framework

Retrieval-Augmented Generation (RAG):

internal, domain-specific knowledge (like company internal documents,
design criteria, and previous project data), rely heavily on dedicated
vector storage

Vector Databases

the collected domain-specific documents must be converted into vectors
using embedding models.

These vectors are then stored in a Vector Database

(e.g., Chroma, Weaviate, Pinecone, or Amazon Aurora)
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Diffusion : HO[E{0| =0|=Z Y1 H7{sle PHS s&eto, 1B M2 7hs8HH e MZEY 12

Transformer : 22 72t D E BAE HE2 2|5t OfHIM MAL X A A0 DE(LLM)Q| HA 7|4t

VAE

GAN

Diffusion

<VAE,GAN, Diffusion 2& #x> <Transformer 2 x>
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[Natural-language-based BIM detailing] [Interface connected with BIM]
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oY= A VAE AHIXISSE ZE A

[1. HIO|E{ Al 215 [2. VAE B! st&

Dataset q(2) : Latent space
Dataset: {(C;, Y;, FS;)} fori =1,...,6,000 (design embedding)
Generated
Ci: Slope condition vector [c1, ¢1, Y1, H1, €2, $2, V2, Ha] Ci Nail Designs
Y;: Nail design vector [n, L, a, s, x] Yo [pat 7| Encoder> Pecoder
FS;: Factor of safety (computed via LEM) FS;
- AEZ20|ME S8l ‘A ZAUC) - HACKY) - AT E(FSY - CJO|E{Al LY ‘AA| H2=(C, Y, FS) 7| BA'E 3t& 3810
6,0007 #O|A &t& {3 ZHLatent space)oll 2= A ojd
[3. 479k M) [4. 712 HE{R]
Required Generated
Creq sio ee Zg,r:zmon Nail Designs Creq FS surrogate
P —_—> FS
N input (pre-trained MLP)  output pred
Required > P Y H
F Sreq factor of safety ' jnput Decoder output
z Sampled
latent vector FSyeq =% Design Filtering [

- Surrogate RS S YGE A Qe

Mo ol Fstol I MA HEf2

15
nlol = Z4
oS A4 a4t
Case 1: &5 S2}¢ / olF S2E (WR-WS)
[1. VAEQ| E7A|¢t 48 B =] [2. Surrogate 2& 2| M| TE{R]
- A E 30071 2AMe A ATEFS) 22 - HH FS x=) vs & FS (y=) Hw (& 3007H)
- ‘B8 P E(Target FS=1.5)0] TE L X|0 HS - FS O|=0] MRt Aol LAIF (y=x 2K)
ZEZE EM > &SP 45 05 % H4E 2 > SE U g2 870577 HHED
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Case 1: &5 321 / 517 2L (WR-WS)

[HF 72 F2 A4 [F8 A2 AlZtzh
Category ai®) £(m) x (m) a Lim) Cost Fpred Flien
Minienmn 140 2 100 Y] 212 147 1.54
Cost (= L) 100 2 50 3 107 322 146 149
Micimn 300 2 42 6 67 404 147 155
Leagth (L) 242 Ll 100 5 34 149 158
Mainsm 273 25 57 | 8.3 313 145 152
Spacing () 167 24 6.6 3 a3 150 155
Minimoen 0.5 1.3 o 5 0.5 837 Las 147
affset (x) 35 | L9 1.1 5 1L1 55.5 Lag 148 |
- HE EEYE 57 27t T, 22 H&- 2ol S - AT ZHYE 57 A F, HE 22t 271 Bl

IS M2 7| T2 BiEete CjE Mok (A2 BE vs ot T B
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Case 2: &5 SSIE / o7 3 (WS-WR)
[1. VAES| A et 48 2 =] [2. Surrogate 2 A 2| HA|Qt TE Y]

- YEE 30070 EAQKel A ATE(FS) 2E - M FS (x=) vs OIZ FS (y=) Hl (& 3007H)
- ZE Ot E(Target FS=1.5)0 LFE|X|Tt, 0]2| - Case 1 CiH| O % QX 7t HHY Y=t Ha

‘MO A E R (FS~1.8) 7 S A L > SE U7 g2 At o= 84S
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