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| National Identity & Global Role

Founded in 1945, the NLK is mandated by Library Act
Article 19 as the supreme repository of the nation's

intellectual heritage.

25 303 Specialized Experts

(el 94 Billion KRW Budget (2026 Strategic Plan)

a5 Global Hub for Sovereign Al Training Data
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| Massive Scale: National Data Assets

The library holds over 37 million items.
15M physical volumes accumulated over 80 years.

22M+ digital items, acquired under the Online Legal Deposit mandate (est. 2016).

Offline (Physical) 15.09 Million Units

22.56 Million Items

Online (Digital)

% Online(Digital) : e-Journals - e-Books - Websites - Digitized Files
8 Legacy Broadcast Archives : KBS & SBS BETA TAPES 680,000+ Units (Trusteeship)




| status of Non-Book storage at NLK




| Institutional Al Readiness : NLK's Strategic Framework

—

Al Future Strategy

Internal Al Task Force established. Al
Data Service Future Strategy published
(Oct. 2025).
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—

Culture Tech AX

NLK leads a MCST-funded project(5.9B KRW)
developing Al agent technology for facilitator-

led debates and knowledge linking.

)
Scalable Infra

Leveraging MSIT-supported GPU
resources for internal data pipeline

development and Al experimentation .



The Crisis of Preservation

Why traditional methods aredailing national archives




Audiovisual Heritage:
Collective DNA

AV records capture non-reproducible fragments of history
that text alone cannot convey. They form the living pulse of

national memory.

Aural Reality
The actual voices of historical figures, capturing raw human

emotion and tone that documents miss.

@« Visual Evidence
Authentic records of vanished landscapes, architectures, and

the evolution of daily lifestyles.

b Social Identity
The cultural DNA of a nation, anchoring identity through

shared visual history.

Bifat's her'| wouldB®Yer foraet my mom’s face




| Physical Collapse: Sticky-Shed Syndrome

HYDROLYTIC DESTRUCTION
Irreversible delamination

Binder hydrolysis causes the magnetic layer to peel from the

nun

substrate. Tapes are physically “deteriorating”," rendering them

unplayable.

* Attempting playback in this state results in total data loss.
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| Hardware Obsolescence

The Vanishing Infrastructure

Production of Betamax, Betacam, and

U-matic components have ceased globally.
Playback devices have become as rare as

the materials they preserve.
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| Analog AV Digitization Status

Detailed Breakdown of Carrier-to-File Conversion Progress
Vinyl (LP) 5,454 /5,937 91.9%
Laser Disk 697 /881 79.1%
Cassette Tape 23,500/47,189 49.8%

VHS (Video) 20,666 /59,302 34.8%

B Digitized Volume (n) Remaining Backlog (N) B Critical High-Risk Media

@ Critical Alert : As playback hardware becomes increasingly scarce and magnetic media continues to deteriorate,
the 34.8% completion rate for VHS creates a high risk of permanent heritage loss.
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The Paradigm Shift

From manual cataloging tosAl interpretation
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| Born-Digital Acquisition Status

B Audio & Sound Files B Video Files

2021 2022 2023 2024 2025

Category 2021 2022 2023 2024 2025
Audio & Sound Files 20,752 17,380 38,694 26,688 29,474
Video Files ~ 9,074 6,716 8,827 9,432 23,025
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| The 400,000-Hour Mission

220,000h (Analog Backlog)

VHS and Cassette tapes awaiting digitization

" The Preservation Mission. "

400k

HOURS OF NATIONAL HERITAGE 180,000h (Born-Digital Assets)

Online acquisitions and legacy digital files

lacking metadata for discovery.

"The Discovery Mission."
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| The Indexing Wall

137

Years of Manual Review

To manually review 400,000 hours of digital files at 8 hours/day, 365 days a year — it would take 137 years. Human indexing alone is not an
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| Evolution of Discovery Systems

2= Q ab
1945~ 1990~ 2024~

Card Catalog Web Search Al Discovery
Physical indexing requiring manual curation Electronic databases based on exact Semantic intelligence understanding intent
and drawer discovery. keyword matching. and context.
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| The Limit of Keyword Search
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| Paradox of the Dark Archive

Preserved (Digitized)

Files safely exist on servers.

Technical preservation complete.

Publisher

Title Author

Current Searchable Area

Dark Archive

Music Video Content

Speech

Oral histories
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Lost (Invisible)

Metadata absence prevents any discovery.

The record is dead.



I Intelligence Strategy: Concurrent Process

“Beyond mere storage — toward discoverable assets”

Physical Rescue Intelligent Awakening

Real-time signal capture and digital master generation Al pipeline ingestion concurrent with digitization;

before hardware obsolescence real-time content analysis and structuring
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Technical Validation

Measuring STT (Speech-to-Text) precision and
performance gains
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| Innovation: Specialized Architecture

Ly o y 4

Dual Scribe Word-Merge LLM Post-Edit
WhisperX & Faster-Whisper parallel Automated word-level merging Llama-3 context correction &
validation. algorithm. preservation.

Q National Library of Korea



| Technical Validation: Metrics & Taxonomy

Indicator Definition

CER: Character-level reliability (Optimized for Korean).
WER: Word-level global standard.

o

G National Library of Korea

I e

Variable Matrix

S (Substitutions): Incorrect character mapping.
D (Deletions): Signal omission in archives.
| (Insertions): Model-generated hallucination.

N (Total Count): Reference ground-truth count.



| Performance Leap: 82% to 90%+

PHASE 1: BASELINE PHASE 2: SPECIALIZED

82% 920% +

Open-source Whisper results ETRI Ensemble Model results
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Validation: STT Libria Platform

N A STT Libria GUI
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| STT Precision Management: Analysis Dashboard
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| Technical Validation: Domain STT Accuracy

Public Lectures

95.6% " -

92.9%

Academic Courses

Audiobooks 86.9%

MUSIC & ARTS 26.5%

o,

The Critical Bottleneck in Music Domains
Speech-centered collections achieved over 90% STT accuracy, while the Music & Arts domain dropped to 26.5% due to melodic
overlap and background interference. This highlights the need for specialized MIR (Music Information Retrieval) and multimodal

Al technologies for national music archives.
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| Error Impact Evaluation

Error Type Contextual Impact Curator Response

Proper Nouns Critical (Historical Distortion) Manual Review via SDI Dashboard
Technical Terms Causes Discovery Failure Build Domain-Specific Lexicon
Interjections Negligible Automated removal via LLM post-edit
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Vision: Al Discovery

Expanding textuaksuccess to the visual pixel
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| From STT Pilot to AV Discovery

3.8M Record Pilot

A pilot study by Kim (2025) demonstrated the feasibility
of intent-based book discovery using Bib-text RAG.

Q National Library of Korea

The AV Challenge

Extending STT findings to full AV content — where speech

ends and visual, musical context begins.




| RAG Evolution: From Text to Multimodal

PHASE 01 PHASE 02 PHASE 03
TEXT RAG AUDIO RAG MULTIMODAL Al
Bib Metadata > STT + LLM > Vision + Identity
J N v
Semantic 90%+ Scene
Search Accuracy Understanding
" —— " ——
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| Multimodal Discovery Architecture

Resource Type Next-Gen Al Engine Structured Metadata Output

& Oral History | STT+ LLM (NER) | * Auto-indexing people & dates
* Time-stamped summaries

J7  Music Archives e e e e  Genre, BPM, & Key tagging

* Precision lyric-to-audio sync

& News & Records VLM + Object Re-1D * Historical figure recognition
* Landmark & Geo-location

4 Our Goal

Our strategy converts unstructured audiovisual streams into multi-layered, granular metadata, enabling the next generation

of RAG-based discovery.



Roadmap

Infrastructure & service deployment: 202/-2029
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I Infrastructure Roadmap 2027-2029

Foundation Al Scaling Service Launch
— MAM-AI Pilot Setup — Full Scene Indexing — RAG Discovery Beta
— GPU Infrastructure — Backlog Processing — Public Web Portal
— Pipeline Testing — Model Refinement — Hub Integration

Goal: A seamless transition from Infrastructure setup to Nationwide Intelligent Search.



Pixel Discovery: 2002
World Cup

Intelligent Query: "Moment of the goal celebration

against Italy."

Timestamp 01:12:45: Golden Goal event, specific

player recognition (Ahn J.H.), and stadium

atmosphere detected.

Al identifies historical events through visual intelligence,

even without text metadata.
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| Object Intelligence as Evidence

| 200

Cultural Symbols Key Figures Event Detection
Identifying 'Red Devils' shirts indexes the 2002 Recognizing Coach Hiddink confirms match Detecting 'Golden Goal' event generates
era automatically. context in unlabeled reels. per-second metadata.
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| Pyeongchang 2029 Vision

National Repository for Library Collection

- Repurposed Legacy

Transformed from the 2018 Pyeongchang Winter
Olympics International Broadcasting Centre (IBC)

¢ Massive Capacity

Target capacity of 14 million volumes over the next
30 years, with an integrated data center

.~ Multimedia Hub

Central hub for long-term digital preservation and
Al-driven multimedia resource management

G National Library of Korea

National Repository for Library Collection - Pyeongchang, Gangwon-do




Audiovisual Records
Yet to Be Found

Voice of America liberation-era recordings —
broadcast to Korea around the time of liberation
— have been discovered at the U.S. National

Archives (NARA).

NLK is committed to surveying, restoring, and
digitizing Korean AV heritage held overseas —
and we look forward to

1

G
B
I~
~
2w
G
=

Voice of America liberation recordings - U.S. National Archives

® surveying unclassified Korean Audiovisual materials overseas

® Technical restoration & digitization support
® Building a shared discovery network
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"Records preserved but not discovered
are as good as silent.”

Al is the new intelligence transforming
dark archives into living national assets.
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Thank You for Your Attention

ALt

- Danke schon

Preservation and Research Center, NLK

Park So-Yeon, Conservator | vetl6@korea.kr

www.nl.go.kr
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