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> | Conventional RAG-LLM System

Feedback loop (revise query or retrieval strategy) |

v : _ Y ;
Document Collection Text Chunking Embedding Vector Database Retrieval Post~processmg Re-ranker No (ot satisfied)
jll -H -8B -B- ~ 8 E}
RAG erdidoe * Retrieve relevant + Filter & refine h “ L. Evaluation Agent  Content Evaluator
Layer + Chunking  Dese representation  * 210" ”m"“ churnks (Top-K) + Prepare for gen * Re-rank chunks
(text web, etc. ) « Spli + Similarity search
« Text extraction plitinto chunks  + Generate embeddings | = g
h Chunks after re-rank Yes (satisfied)
+ Segmentation 17 k)
X i Initial
User Query Query Embedding Embedded Query Prompt Ll Generative LLM iroite Final Rspunse
* What was tf: situation | —— (EQ) + Generic prompt « Generate answer =Pt Texl
in Gwangju during « Generat beddi » « (Text response) * (No ll eability)
May 19807 i ;‘;‘f’ff" kg e il
. Text input
> 4 : 2 Multimodal Historical Data, Hybrid RAG, Evidence-Grounded Generation,
and Integrated DIQYIE| Human-Physical Al
\ o Multimodal Historical Data i & ing | o Base | o Advanced RAG Retrieval o Evidence-Grounded Generation
| (Vector Database)
ersona Pro GenerativelLM Initial Response
|I| ||| Ds\ — ‘drant ] *+ What was the situation (H mca\pason ) (Fine-tuned)
et . in Gwanaju during PSSy
ey @ chroma Mal 19807 ot ot Lt
(Rmﬂe\al& = Historical archives (official documents, lemews} Oea ng& omahzano |1« Vectorst z
Geneaton)| | * £ i l hote + De-duplic Il - NEtadats Sarags Hybrid Retrieval Retieved idence | Dionaboteon . giorcead
+ Audio (records, interviews) * Metadata 9 « Hybrid search support Dense Search Sparse Search (Gt metsds | |, pica pmented | |, S0
. \/dm(rxmdedkn ) « Multimodal bedd + —> Chations insertion
tage) T od BIHDECNnD (semantic + keyword) (Semantic) (Keyword) generation - Persinzcorssient
|| = OCR, ASR, metadata generation (text /image / audio /video) || ., Scalable architecture Retrieved Evidence Immm?mmm + Comensaonmenrory |*
(Top-K chunks)
| fo Embedding Model Fine-Tuning Progess o Generative LLM Fine-Tuning Process i:3 Multimodal Expression & Interactive Interface o Evaluation & Verification I
Fine- 3 P Final Res
¢ Required Datasets Data Model actual Consitency Check IR
Tuning | | | trsructred || lEGesSape Rl SHOE (QA Instruction) ™ Preprocessing * MO P ation
Lay er Historical Data Embedding Mode! (Emb ddngj " Source Verification
(Model « Cleaning &structuring  * Domain adaptatior General Purpose. _ ORA Fine-Tuning Hallucination Detection
Customization) « Optimize Emheddlnqs LM T (GenerativelLM) e m——
A
— Feedback loop i learning & i

A 7IE A CBINAHE GisT 270l AL A JlE A CHRINAY HE
(3 7I1E AAHS T2 2NE AMs| A7} BES N wAo|Ch (off) @

ChFSH QARIES BB

S
RO AMdEAA ENME 4

el
o
N
o
|1kal
Mo
Ot
rg
i
|-I'I.I
19
>
Ral
Hu
i
oY
z
OF
—r—

n
rE
mlo
0=
0x
ke,
=
o
L=
gl
£
_*9_
10
|oF

Lot ddE EHEHO0| dN MKt LX|SH=X], EX 7t HESX], 7|F0 gl=s L
88 USOUX|= EA=EX S5 B7HEEY + s 725 0L 220 H
H, AN 27, 0|84 ojd A MEVH HE AnE =M A[LE JiH0 2E0t:
= 2AUC

ofgiet 7|== 19801 518TUUF22E TAE HIE2Z ot 7Hde I

—

st Al RENS|Q} CH3ISle HEjR FECH

El o
w |
Jor A
L rlo



A
T

Al
—

|’ dxt=2f Al

—t
o

HOf| A

A ET

A
1of

OK

10 245

O|FAFE[HO Fo #

o g|==
— —T T

w
Okl

AH ZE
(<

|2t el#el o|nj S

7

g

o
S

0]0f 7}

}

7} thE

x
e

o =30 "=t EEdtn

Al
-

2 Z8E oz J|ffECt

Kl

AE AR Al AL

S @3 UFEFo|MAMREE HB2 HIEHOZ AARIE

E|
=

o1

&

e

Jofl
oill
jru

—

fol
oF

@

O[C}. Of=g

g 7

L
2H

WEE ALES BEAZ L& O FO|H.

(@)
A

X

o 7128 2AHE Fotn, 1 2

B8

<4

= "AAL AI9|

oI
CHA| QI8 4 QIEX|ol 22 QLD 'o|H ATUME HAXIES} AlQ] 2ES

ol

=

xd

<
10

~O

I

Jol
X0
r

10
Rl

8l

- 2

stol g

olo] "Al RE|Z'E AIZOR 0|ZXo| BRI MBIt HE WO

ALt

AlZ|ZE 2 &

X

L

dF
=

Al ESHEC0 =R

oj At ko 7lsArdet A

GIST&=

ot

FMIE{ (hgmoon@gist.ac.kr)

=AtgE

7|

S RALC



