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Contribute to Sustainable Development of 
the Republic of Korea and the Global Community
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solving research to 
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sustainable society
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in environmental
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III.
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IV.
Promote innovation 
in management
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Ⅱ. Changing Environmental Issues & Data

Multi dimensional and time environmental Issues 1

✓ Environmental issues do not arise from individual causes or a single 

process, but rather manifest through complex and multi causes and 

effects.

✓ A multi dimensional spatial approach and interpretation of 

environmental problems on a global (Global) and local (Local) scale is 

necessary.

- Global: Net Zero, Fine Dust

- Local: Gumi Hydrofluoric Acid (2015), Flooding 2020s (2022)

✓ Expansion of the diversity of remote sensing applicable to domestic 

environmental issues

- Aerial Imagery, Earth observation satellites (Arirang series), 

environmental satellites, water resources satellites and GEDI, etc.

✓ Expansion of the diversity of satellite image analysis and potential 

for utilizing ICT (AI, Big Data, etc.)

- AI (Vision, Generative AI, etc.) and spatial Big Data, etc.



Climate Crisis and Remote Sensing2

Ⅱ. Changing Environmental Issues & Data



Vision(Images), Text, Numerical Data  3

Ⅱ. Changing Environmental Issues & Data



✓ The data and files stored in fixed columns, such as 

tables, and the attributes of the data are distinguished 

by specified rows and columns

✓ Example: Vector, Raster, Climatic Change Scenario 

etc.

Big Data Composition1

Structured Data 

✓ Unstructured-Data : No specific data type, and one 

data other than the data set is objected to the 

collection data

✓ Example: Text in paper & news, Image, Video and 

multimedia etc.

Unstructured Data 

Efficient analysis of Big data becomes AIObjectives

Columns defined by the schema 

D
ata d
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Text
(Unconstructed 

data)

Number
(Structured

Data)

Naïve
Statistical

Summaries

Ⅲ. Concept of Big Data & AI



Change in Data Utilization 2

Increase in physical data (Big Data), Evolution of 

Analysis Phase
Objectives

✓ Data, information, knowledge and Wisdom are presented sequentially in various trouble 

shooting processes using data analysis.

Big Data

Machine Learning

Artificial Intelligence

Ⅲ. Concept of Big Data & AI



www.nvidia.com

Define and Establishing Relationships

Generative 
AI

Deep 
Learning

Artificial Intelligence

Machine 
Learning 

Development of smart systems and machines 

with the ability to carry out tasks that would 

otherwise require human intelligence

Creates algorithms that can learn from data 

and make decisions based on patterns 

observed

Uses an artificial neural network to process 

data through various layers of algorithms and 

reach an accurate decision without human 

intervention.

Artificial intelligence that generates results

based on user characteristics.

Inputs and outputs to these models can 

include text, images, sounds, animation, 3D 

models, or other types of data.

• LLM: Large Language Model

• GAN: Generative Adversarial Networks

• VAE: Variational Auto Encoder

3

Ⅲ. Concept of Big Data & AI



Change in Data Processing Models4

✓ Advances in hardware, including the data source are starting to accumulate exponentially 

more data (Big Data) and are driven by technologies that can handle large amounts of data 

(AI).

• Analytic Hierarchy  Process

• Frequency Ratio

• Logistic regression

• Deep Neural Network

• Decision Tree

• Support Vector  Machine

Relationship between 

Independent and Dependent Variables

(White& Black model)

References

Ⅲ. Concept of Big Data & AI



Ⅳ. Vision, Text & Numerical Data 
Computer Vision & Remote Sensing 1

✓ Computer Vision : Technology that allows computers to analyze and interpret images and 

video data by putting an eye on a machine.

✓ Applying the same method of image classification for computer vision and remote sensing

▲ Traditional computer vision 
(https://m.boostcourse.org/ai340/lecture/1462952)

▲ Traditional Computer Vision Configure Image Classification 
(https://m.boostcourse.org/ai340/lecture/1462952)



Computer Vision & Remote Sensing 1

✓ Application of Remote Sensing : Development of computing power, the use of Data mining 

and Machine learning since the 2010s

✓ Recently, existing AI also has problems such as loss of spatial information in the feature 

extraction process, and algorithms that solve classification and localization simultaneously 

are emerging

Ⅳ. Vision, Text & Numerical Data 



Remote Sensing AI2

✓ Remote sensing, variety of ways to monitor changes in landcover, and the resolution of 

satellite imagery has steadily improved (Rogan and Chen, 2004; Herold et al., 2003).

✓ In particular, AI algorithms based on convolutional neural networks (CNNs) have 

demonstrated higher performance than machine learning algorithms (Kussul et al., 2017). 

Classicification result WorldVeiw-2 and 3 imagery 
using ResASPP-Unet (Zhang et al., 2018)

YOLO-Fine: One-Stage Detector of Small Objects Under Various 
Backgrounds in Remote Sensing Images (Pham et al., 2020)

Ⅳ. Vision, Text & Numerical Data 



Remote Sensing AI2

An assessment of support vector machines for
land cover classification (Huang et al., 2002)

Research using machine learning algorithms was mainly conducted.

2010

Classifier ensembles for land cover mapping using 
multitemporal SAR imagery (Waske and Braun, 2009)

A new fully convolutional neural network for semantic 
segmentation of polarimetric SAR imagery in complex land cover 

ecosystem(Mohammadimanesh et al., 2019)

Deep learning classification of land cover and crop types using 
remote sensing data(Kussul et al., 2017)

Various CNN-based deep learning algorithms such as FCN (Fully 
Convolutional Networks) are being applied.

Example of Land cover classification

Ⅳ. Vision, Text & Numerical Data 



LLM(Large Language Model) Generative AI  3

✓ AI is driven by advanced learning algorithms such as Transformers* and Reinforcement 

Learning (RLHF)** to drive dramatic performance improvements in AI itself. 

✓ Mega AI started with language generation models, but is expanding into various areas that 

can be mapped to language, such as images, speech, and video. 

Generative AI that can convert 

natural language prompts into 

images. 

Ultra-Large AI

→ the most outstanding 

accuracy for 

understanding the 

Korean language.

Large Language Model 

Meta AI

Ⅳ. Vision, Text & Numerical Data 



www.nvidia.com

Define and Establishing Relationships

Generative 
AI

Deep 
Learning

Artificial Intelligence

Machine 
Learning 

Development of smart systems and machines 

with the ability to carry out tasks that would 

otherwise require human intelligence

Creates algorithms that can learn from data 

and make decisions based on patterns 

observed

Uses an artificial neural network to process 

data through various layers of algorithms and 

reach an accurate decision without human 

intervention.

Artificial intelligence that generates results

based on user characteristics.

Inputs and outputs to these models can 

include text, images, sounds, animation, 3D 

models, or other types of data.

• LLM: Large Language Model

• GAN: Generative Adversarial Networks

• VAE: Variational Auto Encoder

1

Ⅴ. Composition of Deep Learning & Machine Learning 



Decision Tree 2

✓ In order to understand the DT of ML, the aforementioned Supervised Learning, Unsupervised 

Learning and Reinforcement Learning must be identified.

✓ How does this make up the Tree structure? 's become a very important factor.

✓ Under what conditions should one be separated? Expert knowledge is reflected.

✓ The advantage of DT is to make a structure of a large tree, and input data is to use all data 

together.

References

Ⅴ. Composition of Deep Learning & Machine Learning 



Random Forests 3

✓ Random Forests consists of many small trees. Utilize many decisions and various forms of 

classification

✓ RF is basically an ensemble model, The meaning of "Random“ is randomly generates a tree 

for accurate classification based on minimal expertise.

✓ Based on randomly selected results, Voting is carried out for optimum results and decision 

making is made.

References

Class A Class B

Ⅴ. Composition of Deep Learning & Machine Learning 



✓ Boosting Tree increases the accuracy of classification by using simple additional models of 

data that cannot be distinguished by existing models.

✓ Data is classified by providing weight, it becomes Adaboost, In addition, applying a 

differential to unclassified data becomes a gradient boost.

✓ Finally, learn several learners by making up for weaknesses by making errors between 

prediction and actual values a target variable.

References

Boosted Tree 4

Ⅴ. Composition of Deep Learning & Machine Learning 



Ⅴ. Composition of Deep Learning & Machine Learning 

Artificial Neural Network (MLP, Back Propagation)5

✓ 1945 year with the development of computer technology, Process computer's data in series.

✓ The most important thing is to calculate the weight through training.

✓ It utilizes a nonlinear activation function (mainly hyperbolic tangent or logistic function) that 

lets it classify data that is not linearly separable.

✓ ANN is important to determine the proper weight by adjusting the number of Hidden layers, 

number of “repetitions” were found by experience. 

References



Convolutional Neural Network (LeNet5)6

✓ CNN was created by imitating a person's optic nerve structure, and CNN was able to extract 

the characteristics of the data to determine the pattern of Feature.

✓ Convolution layer, Pooling layer and Full connected layer.

✓ Structure suitable for learning two-dimensional data, and is trained by a back propagation 

algorithm.

Convolutions
(Pooling)

Convolutions
(Pooling)

Fully connected

Feature Map

Feature Map Feature Map

Ⅴ. Composition of Deep Learning & Machine Learning 



AlexNet & ZFNet7

GPU 2

GPU 1

https://www.mdpi.com/2072-4292/9/8/848

https://www. medium.com/coinmonks/paper-review-of-alexnet

AlexNet(Image Size 224) : Filiter 11 * 11, Stride 4

ZfNet(Image Size 224) : Filiter 7 * 7, Stride 2https://laonple.blog.me/220673615573

ZFNet

AlexNet

Ⅴ. Composition of Deep Learning & Machine Learning 



GooglLeNet & VGGNet8

https://developer.ridgerun.com

https://medium.com/deep-learning-g/cnn-architectures-vggnet

GoogLeNet

VGGNet

Ⅴ. Composition of Deep Learning & Machine Learning 



ResNet9

F 𝑥 = H 𝑥 − 𝑥
H 𝑥 = F 𝑥 + 𝑥

✓ The championship in 2015 by ImageNet Large Scale Visual Reconstruction Challenge 

(ILSVRC)

✓ It has 152 layers, a huge depth, and a different form from the CNN structure

✓ The fact that F(x) is zero means that no training is required for that pixel. Therefore, it can 

move on to other pixels and reduce amount of computation during this process.

https://medium.com/@pierre_guillou/understand-how-works-resnet

Target

Non Target

Ⅴ. Composition of Deep Learning & Machine Learning 



RNN (Recurrent Neural Network) & LSTM (Long Short Term Memory )10

Recurrent
Unfold

https://towardsdatascience.com/the-fall-of-rnn-lstm-2d1594c74ce0

Memory sell
RNN LSTM

Forget Gate Input Gate

https://towardsdatascience.com/the-fall-of-rnn-lstm-2d1594c74ce0

RNN

Ⅴ. Composition of Deep Learning & Machine Learning 



Bidirectional RNN(BRNNs) & GRU (Gated Recurrent Units) 11

http://www.gabormelli.com/RKB/Bidirectional_LSTM_(biLSTM)_Model

Memory sell

LSTM

Forget Gate Input Gate

Update Gate Reset Gate

https://towardsdatascience.com/what-is-a-recurrent-nns-and-gated-recurrent-unit-grus

BRNNs

GRU

Ⅴ. Composition of Deep Learning & Machine Learning 



Ⅴ. Related Research
Big Data & AI Project1

A Study on the Establishment of Big Data Development System for 

Environmental Assessment Monitoring and Utilization
01

✓ Main topics : Build on EIA (Environmental Impact Assessment) big data SCI 1 

KCI 2

References



Ⅴ. Related Research
Big Data & AI Project1

Development of Intelligent Environmental Impact Assessment 

Support Services
02

✓ Main topics : Application of RNN (Natural language  and Spatial data) and segmentation in 

EIA data

대국민외부망
(WEB)

기
상
청

Water Conservation Area

대국민외부망
(WEB)

기
상
청

공사 시 비산먼지 및 소음․
진동으로 인근 정온시설에
환경피해가 발생되지 않도
록 현장에 적합한 저감방안
을 적정 이행하여야 함.

대기질 이슈

세륜․세차시설 설치, 차량
속도제한(20km/h), 차량 적
재함 덮개 설치 등

저감방안

사업시행 시 하류수계(사근
제, 동림저수지 등) 수질 및
수생태계에 영향이 최소화
되도록 관리방안을 마련하
여 적극 시행하여야 함.

수질 이슈

공사 시 각 구간별 오탁방
지막을 설치하고 호안 등
사면 발생부는 장기간 노
출로 사면유실, 토사유출
등이 발생하지 않도록 사
면 보호공을 조기 시행

저감방안

Baekdudaegan

Ecological 
Natural Map Green Belt

Utilization data

EIA Big Data



Ⅴ. Related Research
Big Data & AI Project1

✓ Main topics : Climatic change scenario downscaling and threshold application

Build on Climate Change Big Data and Analysis of Damage in the 

National and Industries
03

SCI 2 

KCI 1

Downscaling 

http://ace.kei.re.kr

Threshold
Analysis 

Web GIS 
System

References

웹로봇 색인처리 검색처리

MIR-Accessor

MIR-Modifier

MIR-Locale (형태소 분석기)

Indexer (색인기)

Query Parser

MIR-Locale (형태소 분석기)

Searcher (검색기)

Ranker

Cruiseroraacs

Crawler

Summarizer

정형,비정형
정보색인

DB TABLE

수집대상 웹 문서

색인 DB

관리자 화면

Crawling Text
Mining



Ⅴ. Related Research
Research and Development 2

Development and Application of Appropriate Technologies Using 

Geospatial Correlative Intergration focused on the Increase 

Extreme Climate Change

01

✓ Main topics : Flood vulnerability using Machine Learning, Time series data analysis

References



Ⅴ. Related Research
Research and Development 2

Correlation analysis of cause and phenomenon for climatic 

disasters utilizing Big Data, prediction future impact analysis 

based on development of Artificial Intelligence

02

✓ Main topics : Development and application of deep learning, machine learning and build on 

big data climate disaster SCI 6

KCI 5

References



Ⅴ. Related Research
Research and Development 3

✓ Main topics : Spatial information text mining analysis

✓ Period and Budget : 2017 ~ 2018 year, 800,000,000won

Establishment of a System for Applying Spatial Information in 

Addressing Environment Issues by Considering the Trend of ICT 

Development

03

SCI 1 

KCI 2

References



Ⅴ. Related Research
Other Related Project1

Environmental Impact Assessment Information Support System01

✓ Main topics : EIA Based on ICT

Development of integrated model for climate change impact and 

vulnerability assessment and strengthening the framework for 

model implementation

02

✓ Main topics : Build on big data to climate change and application of ANN

References

Development of Technology for Multiple Natural Hazards to 

Analyze the Casual Relationship between cause of occurrence and 

damage status and to Predict Spatio-Temporal Damage

03

✓ Main topics : Application of deep learning algorithm to multiple natural hazards



Ⅴ. Related Research
Future Research Plan1

Dissemination and development of big data & AI knowledge

Overcoming just AI weakness and the enhancement of data 

science
01

Expanded as an infrastructure technology (AI) and co-study with 

various spatial information
02

03

AI weakness Development of AI Data science
Application to 

variety of fields

Algorithm 

development

Understanding of 

Phenomena

Training Data Set

Combination of 

knowledge

Understanding & 

judgment

Scientific 

approach

Integrated life in 

general

Integrated spatial 

information



Ⅴ. Related Research
Future Research Plan1

Expanded as an infrastructure technology (Big Data & AI) and 

cooperative study with various spatial information
02

Contribution to Society

Integrated Research

Collaboration

• Big Data in a variety of environments

• Use of AI 

• Extend and link to a variety of research

• Environmental Remote Sensing

• Drone and Satellite Photogrammetry

• Disaster Research for Climate Change

• Intelligent Transportation Systems

• Ecological Climate Remote Sensing

• Geo Computing

• Hyperspectral Remote Sensing

• GIS Modeling

• Responsible Research

• Efforts for a Better Society in the Spatial 

Information



Ⅴ. Related Research
Future Research Plan1

Dissemination and development of big data & AI knowledge03

Employment Program Researcher

T
o
o
ls

Design
Geospatial Data 

Construction
Big Data, AI

Public
Corporation

Pythor 

Tensor Flow 

Keras

R

Matlab

QGIS

Definition of data science

Full-process processing of 

data

E
x
p
e
ri

e
n

c
e
s

Engineering
Programming

Big Data

ML, NN, DL

Remote Sensing

GIS

Environmental 

information

System Integration

Major company(KT)

Research Institute

Public Corporation

In share

Methods
Seminar

Research 
Seminar

AI

Big Data

Spatial 

information

processing

Weekly

Review 

Articles

Discussion

Monthly

Research 

Presentation

/Experts

Research 

Competition

Overseas 

Study

Research 

Scholarship

Paper Submission/Oral Presentation

Consulting

Consulting

Support

Selective Obligatory

Obligatory

Selective





Neural Network 

Sigmoid function

www.youtube.com/watch?v=aircAruvnKk

28 * 28 = 784 pixels

𝜎(𝑤1𝑎1 + 𝑤2𝑎2 + 𝑤3𝑎3 + ∙ ∙ ∙ + 𝑤3𝑎3 − 10)

Cost function, Gradient descent

CPU : Computation of cores one by one

GPU : Multiple cores handled in parallel at once


