Tec pology-Driven, Robust Customs Administration

How does the Korean Customs Service leverage data and relevant technologies?

Korea Customs Service
Miryang Kim, 25.11.25
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V Korean customs focuses on 3 aspects to leverage big data and adopt Al technology.
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Organization

Building organization big data culture
Designing systematic approaches in big data and Al adoption
Planning for empowering organizational data capability
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Data analytics and Al depend on both the quantity and
guality of data. Securing big data environment is a fundamental
aspect of achieving desired results from data utilization.
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”‘“ﬂlﬂ System  Supporting decision-making from big data and Al application
Providing environment where handle collected big data
Enabling stable Al based services by handling big data
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Human Resources

Leading Al application in customs work
Producmg best outcomes from data utilization
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Organization (LGS

Service

IT Organizations ‘= \
" ICT and Data Policy Bureau
ICT Planning Division Designing ICT Direction, Conducting ISP, Controlling Data Quality
Al Innovation Division Operating Big Data Platform(+ML, DL), Fostering ICT Experts, Adopting Generative Al
ICT and Data Management Division Operating Customs Data Warehouse, Data Security
R&D and Equipment Division Researching Al Embedded in Devices
kUNI-PASS Operation Division / Operating UNI-PASS System(Al-driven Risk Management), Metadata System — «
Customs Border Targeting Center Establishing Al Risk Management Models
Business Organizations _..?. ™\

Clearance Facilitation and Control Bureau

Audit and Revenue Bureau Requesting Al Capabilities for Business Improvement

Investigation Bureau

Qnternational Affairs Bureau /

Providing Feedback on Al and Data Models

Providing Domain Knowledge

Branch Customs Office ~, Utilizing Data Models

+ Trained ICT Experts

J
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Big Data (AR

V Securing big data environment is a fundamental aspect of achieving desired results from data utilization

Data Governance Foundational Data Systems
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Big Data Portal
Big Data Analysis
Al based Services

= Unstructured
Data

CDW: Customs
DataWarehouse
Data Analysis



Systems (Big Data and Al Technology)
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V Al application requires a deep understanding of technology to grasp its mechanisms and capabilities.

Customs Procedures

Customs
Business
Procedures
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Big Data Processing
Enwronment for Big Data Processing

' Data Analytics Life Cycle

Extract - Store - Pre-process -
Data Analytics - Visualize

Big Data Processing

Big Data framework: Hadoop
Cloud Computing: Kubernetes
Analytics Tools: Python, SAS

. High Performance computing Power
GPU VRAM etc.

.................................................................................................................................

ETL, ELT tools P

‘Advanced Data analytics

/" BusinessOriented Services
' Traditional + Advanced Data Analytics

Structured Data + Unstructured Data
Rule-based Al + Advanced Al

Al Technologies

Advanced statistical analytics
Machine learning

Deep learning

Natural language processing
Generative Al
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Systems (Big Data Portal)
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V System environment allows handling big data and providing services based on Al technology
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External Data

Domestic
i companies

Foreign
Companies

Press'SNS

Global Trade

Government
Agencies
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Internal Data

Collect, Store, and Preprocess
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Importation
Exportation

Investigation Q‘ Surveillance il II

Audit |)
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Log, IOT Sensors

videos
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Data Analysis
Python, SQL, SAS
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Cloud
Computing
Kubernetes
Hadoop

Visualized
Results

Outcomes, Visualization

Hard

Services
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Data Analysis Tool
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V Capability on technology and domain is the key aspect allowing us to achieve the desired results from Al application

Fostering Data Experts

Training Course

CDW

Beginner Course, Intermediate Course, Advance Course (2017~) Data Skills, Data Projects, Data-based solutions
Big Data Analytics . ™ 160 Trainees

Understanding the Big Data Portal ~ 56 Data projects

Big Data Analytics (Beginner, Intermediate, Advanced)
Data Expert Fostering Program

Data Visualization
Understanding Application of Cutting = -edge Technology in Customs
Administration

Practical Application of Generative Al
Training Al Courses for High Level Officers
(e-Learning) CDW, Practical Application of Generative Al

Establishing big data culture

NNNNNNNN . This information is accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Artificial Intelligence in Customs Procedures Q.

i 46TB  Rule-based j Advanced Data Skills

Submit Bonded Import Import Declaration Audit

Manifest JAVE: Declaration Inspection Accepted Investigation
Delinquent Tax

Management

Port Entry

Passenger Clearance

Submit P '
Sl LA Arrival Inspection Completed Refund
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Cases |: Al Models Providing Information S

Service

V Al models provides information that explains business status based on past and present data

* Clustering, FCNN, Random Forest, LightBGM , SVM, RNN etc.
— Company Profiling
Supporting Audit

\ 4

A Natural Language Processing
A Collecting data from internal and external sources

A Information leveraged for auditing by providing details on b = | i 3?3
companies ‘o Ui B0 B B

* company overview, financial status, import and export Y Amm ESan el SN ._..

history, stakeholders, comparisons with other companies in —

the same industry and more

— Network of Stakeholders
Understanding relationship between key stakeholders

4

A Visualizing relationship for better understanding

A Providing information including criminal history for
each stakeholder to find risk considering the
relationship between them

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Cases Il : Al Models Controlling Diverse Risks SR

V Al models play the prominent roles in the risk management by controlling risk factors of importation

* Clustering, FCNN, Random Forest, LightBGM , SVM, RNN etc.
— Al Customs Clearance Model e T i
- Finding risk levels of importation ~I1[.l >!£g" 2 - |
A Machine Learning and Deep learning VL | ’
A Generating group of high-risk importation for a Kjﬁ; -
certain period of time Focusing on high -risk ifems |
A Measuring IEVEI Of riSkS IN importa’[ion by |eal‘ning proceSS|ng Safe one through fast track

pattern of data

Company

— Al Prediction for possible delinquent taxpayers
- FInding taxpayers with high risk

o0

A Machine learning + Business Factors
A Calculate risk scores of taxpayers from the results of :
a machine learning model and business factors

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriat



Cases llI: Al Models with Expanded Range of Data SR

V Diverse data and technologies are used in Al modelling.

[] ldentifying counterfit Stamps/Signatures

o AI Identlfylng Cou nterfelt Documents lssuing Authority Stamps _ lssuer's Signature
- Comparing Similarity of Images B - 7
SY CS RC UM
A CNN-based models
A Detecting objects(stamps and signatures from o e i
ImageS) from the glven Images . H NSW BU IBER X % -
A Comparing similarity of extracted images to the : 8 e
registered ones reits | 60,05% 25.99% 49.17% 100%
.QSDS.CD-SQ'IQ (0.632): 7|EL
O Ooscaoosmo s 1o HFHE -0 | Al HScommodity Classification Code) Prediction  Model

= = ; \ SHEISE
95&: HI9SS 2171 - HIUST - RSS79 0159 LR H4E(93.8%) BHESICH

\ 4

Recommending possible Commodity Code

(O 9503.00-3499 (0.086): 7IE}

A Random forest, SVM, Logistic regression

A Suggesting possible HS code based on the trained
model from the declared item names, descriptions
and their HS codes

O 6505.00-9090 (0.324): J|E}

O O OEuE-DE-.CEI-'EIDE'EI (0.324): 7|EL

652 Hs52 PXIE9H T HEE(1 6%)
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ases |V: Advance Analytics(Network Analysis) ) con o

GraphDB , Network Analysis

A Discovering high-risk travelers,
cargo, and delinguent taxpayers by
analyzing their potential risk and
identifying related factors based on
network analysis.

. FACT 84

SUINY 2023-08-14

BNP“PS-!?‘P 29
BNPu?g; By

(] HSBCERAM 2
ABU DHAB.

ABU DHAB.
ABU DHAB

ABNOC

e‘ 2 (xR nuo

ADN(g MA
RRANICO ()
) ARAMCO T
'/? LARAMEO!T
S ¢
L

En fng 2%
AN,
Q

f = p )7 LC S BN
e":' MR 63 M) M y 3 \ i é.IV_.
C U FeE R o1y /ST L1 3| 210 = B0

@3

@3
@3

-
3
TRAN THANNIIG®,C (v

SCNATRAS

0
S| bkg{/&

UNIPEC A,

TRAN TRONC

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.




' : ' ZEMI%
Applying Generative Al into Customs Procedures Q2
V Korean Customs is developing in-house services based on Large Language Models(LLMs)

A Task Force Team to build generative Al services tailored for customs administrative

A Period: 625. 4. 1~7.5

A Members: 6 IT experts

A Goals
Enhancing capability on generative Al development

Securing generative Al human resources

A Activities
Researching and verifying generative Al technology
Building LLM-based pilot services

Fostering generative Al experts

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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Applying Generative Al into Customs Procedures (SRS

A Building LLM -based pilot services

A Scope
- Building services to verifying the core technology and generating data

A Goals
Understanding principal and mechanism of
core technology required to build generative Al services

Securing high quality data utilized to optimize generative Al services

O A SR 22 Generative Al LAB.

General Q&A Chatbot

Management Datasets of Q&A Conversation
Automatic Generation Q&A Datasets

.:;ﬁ;:.gglgg'gg 213) Management Datasets of automatically generated Q&A
20| SE TIE 44 Q&A on Taxable value calculation
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Applying Generative Al into Customs Procedures

ZEMI 7

Korea Customs
Service

V Korean Customs is developing in-house services based on Large Language Models(LLMS)

— Customs Valuation Q&A Pilot Service

\ 4

Increase Accessiblility in Knowledge

Hi, | have a question about Al technology. What are the key technlogies that enable genrative
Al, especially those related to LLM-based Al applications?

Okay, let's break down the key technologies that enable generative Al, with a focus on those

powering LLM (Large Language Model) based applications. I'll organize this into categories: Core

Architecture, Training Techniques, and Optimization/Deployment.

A Applied RAG to improve the performance of LLM-based ServiGes. e venamims

P

Transformer Architecture: This is the foundational architecture. It replaced Recurrent Neural
Networks (RNNs) due to its ability to handle long-range dependencies and parallelize
computations. Key features:

o Self-Attention: Allows the model to weigh the importance of different wordsin a
sequence when understanding context. This is what allows LLMs to "understand”
relationships between words that are far apart.

o  Encoder-Decoder Structure (often simplified): While the original Transformer had both,
many LLMs use only the decoder portion for generative tasks.

Attention Mechanisms (Beyond Self-Attention): Variations like Multi-Head Attention allow

the model to attend to different aspects of the input simultaneously.

Positional Encoding: Since Transformers don't inherently understand word order, positional

encoding adds information about the position of words in the sequence.

. Training Techniques:

Self-Supervised Learning: LLMs are primarily trained using self-supervised learning. This

means they learn from unlabeled text data. Common techniques include:

o MNext Token Prediction (Causal Language Modeling): The model predicts the next word
in a sequence. This is the most commeon training objective for generative LLMs.

o Masked Language Modeling (MLM): (Used in models like BERT, but less common for
pure generative models) The model predicts masked words in a sentence.

Reinforcement Learning from Human Feedback (RLHF): This is critical for aligning LLMs

with human preferences. It involves:

o Reward Modeling: Training a model to predict human preferences for different model

outputs.

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



Future Approaches -Agentic Al

Hi, | have a question about Al technology. What are the key technlogies that enable genrative

¢

Al, especially those related to LLM-based Al applications?

Okay, let's break down the key technologies that enable generative 1a focus on those

:D OWe

owering LLM (Large Language Model) based applications. I'll organize this into categories: Core

Architecture, Training Techniques, and Optimization/Deployment.
1. Core Architecture & Mechanisms:

Transformer Architecture: This is the foundational architecture. It replaced Recurrent Neural

ALA

Networks (RNNs) due to its ability to handle long-range dependencies and parallelize

computations. Key features:

Self-Attention: Allows the model to weigh the importance of different words

Ssina
sequence when understanding context, This is what allows LLMs to "understand

"C'.Cltl':'ﬂ‘:"‘i;JS between words that are far apart.

Encoder-Decoder Structure (often simplified): While the original Transformer had both,

many LLMs use only the decoder portion for generative tasks.

Attention Mechanisms (Beyond Self-Attention): Variations like Multi-Head Attention allow

i

the model to attend to different aspects of the input simultaneously

Positional Encoding: Since Transformers don't inherently understand word order, positiona

encoding adds information about the position of words in the sequence.
. Training Techniques:

Self-Supervised Learning: LLMs are primarily trained using self-supervised learning. This

means they learn from unlabeled text data. Common techniques include:
Next Token Prediction (Causal Language Modeling): The model predicts the next word
juence. This is the most common training objective for generative LLMs.

Masked Language Modeling (MLM): (Used in models like BERT, but less common for

>

pure generative models) The model predicts masked words in a sentence.

Reinforcement Learning from Human Feedback (RLHF): This is critical for aligning LLMs
with human preferences. It involves:
Reward Modeling: Training a model to predict human preferences for different model

outputs.

Al Models in Customs Procedures

Submit Import
Manifest Declaration

Submit PNR Inspection
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Service

Audit -
Investigation

Delinquent Tax
Management

Refund
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Roadmap for Generative Al Q.

Constructing a Securing, Cleaning, Fostering
Generative Al and Training Al- Organization -wide
. Readable Data -~ Use of Al
o

-

Reviewing Securing

Existing Models Infrastructure
and Creating New Including Hardware

Models and Software

07
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L essons Learned Q) 2HE

Service

I BusinessCentered Applications

K

In-Depth Understanding of Technology

K

LargeScale and High Quality Data

[vi Diagnosing Status, Defining Strategy

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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