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Application of Advanced 

Technology for e-Government 
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Intellectualizing & informatization of SOC 

Concept of SOC(Social Overhead Capital) 

Facilities which government is operating, such things as 

roads, power transmission system, telecommunication, etc.  

 Scope of SOC 

Transportation facility>  

Industrial facility      > 

Environment facility  > 

Safety facility          > 

Public facility          > 

Roads, airport, terminal etc. 

Electricity, Gas, Broadcast etc. 

Sewerage, waste handling etc. 

CCTV, underground area etc. 

School, museum, hospital etc. 
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Intellectualizing & informatization of SOC 

The Intellectualizing and informatization of SOC is a 

phenomenon that has intelligence using IoT, big data and 

AI technology in all areas of national infrastructure 

 Digitalization(Sensor) → Data connection(IoT) → 

Analysis(Bigdata) → Optimization/autonomy(AI) 

Monitoring 

Control 

Optimization 

Autonomy 
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Sensor 

Sensor IoT 

Big data Sensor IoT 

AI Big data Sensor IoT 

Current status 

of SOC 

Intellectualizing stage of SOC 
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Application of Advanced Technology to         
e-Government 

Aiming to become a world-class intelligent government 

 Application of the Internet of Things (IoT) 
– The public sector: agriculture, livestock, marine products, and food 

 Creation of Cloud computing environment 
– The National Computing and Information Service is being transformed into 

cloud-based computing (G-cloud). 

 Laying the groundwork for the collection and wide-scale use 

of big data 
– Population movement, toxic substance of medicine, weather, and traffic 

volume information  

 Development of Mobile Government Services 
– A mobile vehicle detaining system, parking monitoring system, fire engine 

control system, and population census system, as well as its mobile on-

Nara (Business Process System) and mobile e-people (Personnel Policy 

Support System) systems 
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Advanced Technology,        

ICBMA(IoT, Cloud, Big data, 

Mobile, AI) 

8 

http://saint.ssu.ac.kr/irj/portal


ICBMA ? 

The inter-networking of 

physical devices, vehicles, 

buildings, and other items 

and network connectivity 

which enable these objects to 

collect and exchange data. 

IoT (Internet of Things) I 

Data sets that are so large or 

complex that traditional      

data processing application 

software is inadequate to deal 

with.. 

Big Data B 

 

Internet-based computing 

that provides shared 

computer processing 

resources and data to 

computers and other 

devices on demand. 

 

Cloud  C 

Mobile Network M 

Wireless communication 

infrastructure that  can 

connect a smart device 

such as smartphone, 

tablet PC, smart watch … 

etc. 
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IoT (Internet of Things) 
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What is the Things? 

 Embedded Computing Device 

 Microcontroller based Device 

╋ 
※ Image Source: datasciencebe.com 
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Things are connected… 

 < 5 Billion connected people 

Data meaningful in context 

 From product… 

 < 50 Billion connected things 

Data disassociated from any source 

…to everything delivered as a service 

Today 

2025 
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Things Provide… 

 Identification and info storage (RFID tags, MAC 

address)   ※ MAC: Media Access Control 

 Information collection (Sensor networks, store 

sensor values) 

 Information processing (Understanding 

commands, filtering data) 

 Communications (Transmit and receive messages) 

 Actuation (Switch control, motor control) 
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IoT Structure & Function 

Security 
Service & 

Contents 
Platform Network Device 

Service & 

Contents 
 

 

      … 

Platform 

 

… 

Network 

 

•NFC/ZigBee 

•Bluetooth 

•USN 

•Mobile 

   Device   
 

 

•Smartphone 

•Sensor 

•Wearable           

device 

Security 
 

 

 

 

 

IoT C-P-N-D-Se Model 
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IoT Sensor: Basic Structure   

Low power Low power Low power 
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IoT: Dedicated network 
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IoT: Dedicated network spec. 

 

Classification 

Low-power IoT dedicated network Existing data 

network 

LoRa NB-IoT SigFox LTE-M 

Frequency 

band 

Non-license 

(920MHz) 

LTE Freq. 

band 

Non-license 

(920MHz) 

LTE Freq. band 

Standardization LoRa 

Alliance 

3GPP LTE ETSI 3GPP LTE 

Cell coverage ~21km ~10Km ~10Km ~5Km 

Transmission 

speed 

~300Kbps Hundreds of 

kbps 

100~600bps >10Mbps 

Eco-system • Open 

• Global 

• Open 

• Global 

• SigFox only • Open 

• Global 

Module price ~$5 $5 ~ $10 ~$20 

 LoRa: Long Rang / NB: Narrow Band 
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IoT: Platform  

Mobius and Cube Platforms 

 KETI(Korea Electronics Technology Institute) developed this platform 
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Development procedure for IoT Product 

 TAS: Thing Application Software 
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IoT Applications 

Sensing and Actuation 
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Cloud(Computing) 
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Cloud Computing? 

 Cloud computing is an umbrella term used to refer 

to Internet based development and services 

 

 A number of characteristics define cloud data, 

applications services and infrastructure: 

– Remotely hosted: Services or data are hosted on remote 

infrastructure.  

– Ubiquitous: Services or data are available from anywhere. 

– Commodified: The result is a utility computing model similar to 

traditional that of traditional utilities, like gas and electricity - 

you pay for what you would want! 
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Cloud Service Model 

Software as a Service 

(SaaS) 

Platform as a Service 

(PaaS) 

Infrastructure as a 

Service (IaaS) 

Google 

App 

Engine 

SalesForce 

CRM 
LotusLive 
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SPI Service: SaaS 

SaaS (Software-as-a-Service) 

 vendor/provider controlled applications accessed 

over the network 

 characteristics 

• network based access 

• multi-tenancy 

• single software release for all 

SaaS Examples 

 Salesforce.com, Google Docs, MS Office 

 

    ※ SPI: Service Provider Interface 
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SPI Service: PaaS 

PaaS (Platform-as-a-Service) 

 vendor provided development environment 

• tools & technology selected by vendor 

• control over data life-cycle 

PaaS Examples 

 Google app engine: Google Site + Google Docs 

25 

http://saint.ssu.ac.kr/irj/portal


SPI Service: IaaS 

 IaaS (Infrastructure-as-a-Service) 

vendor provided and consumer provisioned 

computing resources 

• processing, storage, network, etc. 

• consumer is provided customized virtual machines 

• consumer has control over 

– OS, memory 

– storage 

– servers & deployment configurations 

– limited control over network resources 

 IaaS Examples 

Amazon Elastic Compute Cloud – EC2 
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SPI Service: Market Landscape 

Software- 

as-a-Service 

(SaaS) 

  

  

  

  

 

  

 

  

 

Platform- 

as-a-Service 

(PaaS) 

  

  

  

  

 

  

 

  

 

Infrastructure- 

as-a-Service 

(IaaS) 

  

  

  

  

 

  

 

  

 

  

 
Storage Compute Delivery 
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Security in Cloud 

Security 

Technology, provides assurance 

• confidentiality 

• integrity, authenticity 

Privacy 

Right, provides control 

• anonymity 

• primary & secondary use 
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Advantages of Cloud Computing 

 Lower computer costs 

 Improved performance 

 Reduced software costs 

 Instant software updates 

 Improved document format compatibility 

 Unlimited storage capacity 

 Increased data reliability 

 Universal document access 

 Latest version availability… 
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Big Data 
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Big Data:  Definition 

 No single standard definition… 

 

“Big Data” is data whose scale, diversity, and 

complexity require new architecture, techniques, 

algorithms, and analytics to manage it and extract 

value and hidden knowledge from it… 
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Big Data:  3V’s 
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Characteristics of Big Data: Scale (Volume) 

 Data Volume 

 44x increase from 2009 to 2020 

 From 0.8 zettabytes to 35zb 

 Data volume is increasing 

exponentially  

33 

Exponential increase in  

collected/generated data 
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Characteristics of Big Data: Complexity (Varity) 

 Various formats, types, and 

structures 

 Text, numerical, images, audio, 

video, sequences, time series, 

social media data, multi-dim 

arrays, etc. … 

 Static data vs. streaming data   

 A single application can be 

generating/collecting many 

types of data 

To extract knowledge all these types 

of data need to linked together 
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Characteristics of Big Data: Speed (Velocity) 

 Data is begin generated fast and need to be 

processed fast 

Online Data Analytics 

 Late decisions  missing opportunities 

 Examples 

– E-Promotions: Based on your current location, your 

purchase history, what you like  send promotions 

right now for store next to you 

– Healthcare monitoring: sensors monitoring your 

activities and body   any abnormal measurements 

require immediate reaction 
35 
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Harnessing Big Data 

 OLTP: Online Transaction Processing   (DBMSs) 

 OLAP: Online Analytical Processing   (Data Warehousing) 

 RTAP: Real-Time Analytics Processing  (Big Data             

Architecture & technology) 
36 
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Challenges in Handling Big Data 

 The Bottleneck is in technology 

– New architecture, algorithms, techniques are needed 

 Also in technical skills 

– Experts in using the new technology and dealing with big 

data  

37 

http://saint.ssu.ac.kr/irj/portal


Mobile Network (5G) 
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Mobile Communication Trend  
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Mobile Service Trend  
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Mobile Device Trend  
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Mobile Traffic Explosion  
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Mobile Evolution Trend 
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5G Mobile Vision 
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5G Mobile Requirement 
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KT 5G Roadmap 
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47 

AI(Artificial Intelligence) 
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AI in Movies 
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In movies, robots are able to talk, think, have emotions, 

and make decisions just like humans. 
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What is Artificial Intelligence? 

49 

 Artificial Intelligence is the development of computer 

systems that are able to perform tasks that would 

require human intelligence. 

 Examples of these tasks are visual perception, 

speech recognition, decision-making, and 

translation between languages. 
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What is Artificial Intelligence? 
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Real Life A.I. Examples 
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 Self Driving Cars 

 Boston Dynamics 

Navigation Systems 

 ASIMO 

Chatbots 

Human vs Computer 

Games 

Many More! 
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AI Technology Tree 
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Strong AI vs. Weak AI 

53 

 Strong AI 

– Study or technology to implement human intelligence 

– Technology to make machine think like human:            

Create / Thought / Emotion 

Week AI 

– Study or technology to solve a particular problem by 

imitating human intelligence 

– Technology to solve a specific problem like human: 

Large-scale data processing tirelessly and unbiasedly 
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Machine Learning 
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An application of Artificial Intelligence that gives machines 

the ability to learn and improve without the help of humans 

or new programming. 
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Deep Learning 
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 Deep learning is a type of machine learning that can process 

a wider range of data resources, requires less data 

preprocessing by humans, and can often produce more 

accurate results than traditional machine learning approaches. 

 In deep learning, interconnected layers of software-based 

calculators known as “neurons” form a neural network. 
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Deep Learning Use Cases 
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Significantly improve many applications and multiple domains 
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Deep Learning –Flow 
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AI application Area 
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A lot of number 

crunching 

Computer vision Language 
Processing 
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Deep Learning Application 
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Discriminant model 
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Images processing in AI 
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Picture analysis result by DenseCap: Vision Lab. In U of Standford 

※ Justin Johnson et al, “DenseCap: Fully Convolutional Localization Networks for Dense 

Captioning” , CVPR, 2016 
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Deep Learning Application 
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AI Agent: Home AI 

Self-Driving Vehicles  

Ford GM Jaguar 
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Deep Learning Application 
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Emotient(Apple) LipNet(Oxford University) Cogito(Start-up Co.) 

MedyMatch Stanford Uni. R&D Harvard Uni. R&D 
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Deep Learning Application 

63 

• Generative model 

Neural Machine Translation (NMT) 
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Deep Learning Application 
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Neural Machine Translation (NMT) 

 Automatically describing the content of an image 

※ Oriol Vinyals et al.(Google), ”Show and Tell: A Neural Image Caption Generator” CVPR, 2015 

CNN: Convolution Neural Network 

RNN: Recurrent Neural Network 
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Creative Activity in AI 

65 

A Neural Algorithm of Artistic Style: can separate and recombine the 

image content and style of natural images 

Original photograph The Starry Night by 

Vincent van Gogh 

Der Schrei by 

Edvard Munch 

※ Leon A. Gatys et al., “Image Style Transfer Using Convolutional Neural Networks”, CPVR, 

    2016  

Using Google 

Deep Dream 

Image Style 

Transfer Using 

Convolutional 

Neural 

Networks 
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Deep Learning Application 
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Closed-eye-opening 

results generated with a 

reference-based Exemplar 

GAN(Generative 

Adversarial networks) 
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AI Applications in Healthcare 

67 

http://saint.ssu.ac.kr/irj/portal


• https://www.itu.int/en/ITU-T/publications/ 

• http://www.transverter.com/smart.html 

• http://www.real-iot.com/lora-techology/ 

• Leon A. Gatys et al., “Image Style Transfer Using Convolutional 
Neural Networks”, CPVR, 2016  

• Oriol Vinyals et al.(Google), ”Show and Tell: A Neural Image 
Caption Generator” CVPR, 2015 

• Justin Johnson et al, “DenseCap: Fully Convolutional Localization 
Networks for Dense Captioning” , CVPR, 2016 

• ICT TRENDS 2020 Main Trends for Information and 
Communication Technologies (ICT) and their Implications for e-
LEADERSHIP SKILLS, IDC Analyze the future, 2014.8 

• Cloud computing Technology stack, consortium of cloud 
computing research, 2015.12. 

• KT 5G master plan,2015.9. 

 

Reference 

68 

http://saint.ssu.ac.kr/irj/portal


THANK YOU! 
 Contact me 

 

  Korea ICT Convergence Research Association 

 

  M: (+82) 010-9777-5670  

  E-mail: yhbang82@hanmail.net 

Q & A 
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