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I % UN introduced SDGs in 2015, to be
completed by the year 2030

“» 17 Sustainable Development Goals
(SDGs)

+ 169 SDGs targets

» 231 unique indicators
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Environment
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Earth Observation for SDG Monitoring

ADVANTAGES

D B
ol Regular and repeatable
observations

IMPROVEMENTS

1. Better integrate EOs data with

. . . national statistics
Multi-annual time series }
2. Improve capacity to analyse EQ

of observations data

3. Increase use of cloud computing
facility to analyse data

SUSTAINABLE
DEVELOPMENT

GOALS

%

16 e

ISTITUTIONS

Cost-effective to
monitor remote areas

Source: https://eodsaociety.esa.int/wp-
content/uploads/2021/01/EQ_Compendium-for-SDGs.pdf




Cloud Computing

Docker
Container
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Traditional VM Docker on bare-metal Docker on VM

From Hardware to software-defined resources: VIRTUALIZATION




Cloud Computing ((

: Google stz
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OS + App Server Stack
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On-demand scalable distributed environment for computing, storage and networking



ABC for AI

Images & Video Text & Language Speech & Audio
P EEiemeS 1. ReEUTERS D b e ;
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Textons

Conventional solution for machine
learning:

Faafure Inference:
=4 prediction,

Pre- Feature

Low-level
» processing D extract.

sensing selection

recognition

Feature Lea rning
Representation algorithm

E.g., SIFT, HoG, etc.



ABC for AI
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Layer L,

Neural Network: From shallow to deep
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test data: 50%

Iterations
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DNN: Google Tensorflow playground




ABC for AI

(317 4 feature maps

Inpuc layer

L (C1) 4 feature maps (S2) 6 feature maps
1

{C2) & feature maps

l convolution layer l sub-sampling layer l convolution layer l sub-sampling layer l fully connecred MLF'l

Convolutional Neural Network

Input Volume (+pad 1) (7x7x3) Filter W0 (3x3x3) Filter W1 (3x3x3) Output Volume (3x3x2)
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: Convolutional Operator tor .. g+
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Convolutional filter

FULLY CONNECTED NEURAL NET LOCALLY CONNECTED NEURAL NE

Example: 1000x1000 image

IM hidden units
>§§§E>

W) 10712 parameters!l

O Example: 1000x1000 ima
IM hidden unit
O Filter size: 10»
100M paramet

°

.

°

- Spatial correlation is local

- Better to put resources elsewhere! |



ABC for AI

Multi-head attention

Output
Probabilities

&
((Fagz Nom) ,
Scaled Dot-Product .
Attention .]JZ h Scaled dot-product attention
e I \ Add & Norm (10 10 18
g ] Mult-Head — i] — i| — il
Feed Attention | | [ Linear [ Linear Linear MatMul
Y Y Y

Forward 7 7 Nx
 —
| Add & Norm z
7 Vv K Q

Nx
f—>| Add & Norm | TR
Multi-Head

Multi-Head
Attention Attention Zoom-In!
t , VI T
— J U —),
Positional D Positional
Encoding ¢ Encoding Q K V
Input Output
Embedding Embedding
I T Zoom-In!
Inputs oputs  Transformer: Attention for Time

(shifted right) . .
Series Data like Natural Language



Data is the key source of SDGs

Argo floats are used to observe the ocean [image from
Commonwealth Scientific and Industrial Research
Organization]

The GOES-R Series—a collaborative
program between NASA and NOAA.

Space-based
Satellites
Ground-based instruments used to observe precipitation include rain .
gauge tipping buckets, cylinders, and disdrometers & radar systems [top] A| rborne
Ground-based
A sensor
pod from
NASA - Jet ln Situ
Propulsion
Laboratory

Researchers with the University of Alaska-Fairbanks (UAF) use
small aircraft such as the Havilland DHC-3 Otter. Credit: UAF



The data GAP of SDGs

AR
. il Basic information about global SD6s

- 17target, 230+indicators
« UNTFM , Supporting SDGs realization via STI

« Tierl: clear method, has data (33%)i

'« Tier Il : clear method, no data (30%) :‘

environment

' More than 67 international'

| organizations carry out the,

6 SDGs assessment in CBAS . SDGs indicator assessment.

e Tier Ill : no method, nodata (37%) i




with good progress, not sufficient data to assess. progress (68 percent) or

unlikely realize without upscaling action (9 percent).

Figure 1. Global Scorecard on the environmental dimension of the SDGs based on extrapolation of data to 2030

d on this indicator in a positive direction between
the SDG target will be achieved)

Represents a change in condition
2000-2017 (does not represent tha

INo data is available.

SDG 8: DECENT WORK AND ECONOMIC GROWTH

Material footprint (8.4.1)
—

Domestic material consumption (8.4.2)

Employment in sustainable tourism (8.9.2)

Resources mobilized for climate action (13.a.1)

SDG 9: INDUSTRY, INNOVATION AND INFRASTRUCTURE

E SDG 1: END POVERTY

‘ Land Tenure (1.4.2)

Disasters: persons affected (1.5.1)
—

Disast_ers: economic loss (1.5.2)
Disaster risk reduction strategies (1.5.3)
Eisasler risk reduction strategies for local government (1.5.4)
SDG 2: FOOD SECURITY

] l €02 emissions (9.4.1)
| B SDG 10: REDUCED INEQUALITIES
The environmental dimension is not represented in Goal 10

SDG 11: CITIES AND COMMUNITIES

Climate change action plans (13.2.1)
Climate change education (13.3.1)
Community based approaches to climate change (13.3.2)

Climate action support for LDCs (13.b.1)

SDG 14: OCEANS

Marine pollution and coastal eutrophication (14.1.1)

Management of marine areas (14.2.1)

Ocean acidification (14.3.1)

Access to public transport (11.2.1)

Sustainable fish stocks (14.4.1)

Land consumption (11.3.1)

Marine protected areas (14.5.1)

| Urban planning (11.3.2)

‘ Sustainable agricultural practices (2.4.1)

| Investment in cultural and natural heritage (11.4.1)

Secure genetic resources for food (2.5.1)
LocaIEeeds for agriculture (2.5.2)
SDG 3: HEALTH
:ir pollution mortality (3.9.1)
_\Nater-related mortality (3.9.2)
-

Fisheries subsidies economic benefits to SIDS and LDCs (14.7.1)

|
|
| Fishing regulation (14.6.1)
|
|

Scientific knowledge, research capacity and transfer of marine technology (14.a.1)

Disasters: persons affected (11.5.1)
—
Disasters: economic loss (11.5.2)
Urban solid waste management (11.6.1)

Ambient air pollution (11.6.2)

Instruments for conservation and sustainable use of oceans and their resources (14.c.1)
E SDG 15: LAND AND BIODIVERSITY

Forest area (15.1.1)
-

] ! Public land in cities (11.7.1)

SDG 4: EDUCATION

| Protection of key biodiversity areas (15.1.2)

Disaster risk reduction for local government (11.b.1)
-

‘ Education for sustainable development (4.7.1)

| Disaster risk reduction strategies (11.b.2)

SDG 5: GENDER

g

Forest area annual net change rate (15.2.1)

Land degradation (15.3.1)

Financial assistance to LDCs (11.c.1
12 = { )

Mountain protected areas (15.4.1)
—

ﬁ Unintentional poisoning (3.9.3)

| (e0) SDG 12: RESPONSIBLE LIFESTYLES

Action plans for sustainability (12.1.1)

: Women agricultural land owners (5.a.1)
E SDG 6: WATER

Safe drinking water (6.1.1)

| Material footprint (12.2.1)
-

Wastewater treatment (6.3.1)

| Domestic material consumption (12.2.2)

Water quality (6.3.2)

Mountain green cover (15.4.2)
-

Endangered species (15.5.1)

Strategies for sharing biodiversity k its (15.6.1)

Trade in poached or illicitly trafficked wildlife (15.7.1)

‘ Food loss (12.3.1a) and Food waste (12.3.1b)

| Strategies for preventing invasive alien species (15.8.1)

Water efficiency (6.4.1)

Water stress (6.4.2)
Water resource management (6.5.1)
Water cooperation (6.5.2)

-

Water related ecosystems (6.6.1)
=

| Information Transmitted under Chemicals and Waste Conventions (12.4.1)

Progress towards Aichi Biodiversity Target 2 (15.9.1)

Hazardous waste generation (12.4.2)

Investment in biodiversity and ecosystems (15.a.1)

Recycling (12.5.1)

Investment in sustainable forests (15.b.1)

Corporate sustainability reporting (12.6.1)

Sustainable public procurement (12.7.1)

Investment in water and sanitation (6.a.1)

Education for sustainable lifestyles (12.8.1)

Local water management (6.b.1)
SDG 7: ENERGY

Protection against poaching, trafficking and trade (15.c.1)
E SDG 16: PEACE AND JUSTICE

Participation in global governance (16.8.1)

Research for sustainable lifestyles (12.a.1)

SDG 17: PARTNERSHIPS AND MEANS OF IMPLEMENTATION

Sustainable tourism strategies (12.b.1)

Science and technology cooperation (17.6.1)

Reliance on clean fuels (7.1.2)
—

Renewable energy (7.2.1)
-

Funding for environmentally sound technologies (17.7.1)

Funding for capacity building (17.9.1)

Ener;

intensity (7.3.1)

| Fossil fuel subsidies (12.c.1)
E SDG 13: CLIMATE ACTION

Disasters: persons affected (13.1.1)

Mechanisms enhancing policy coherence (17.14.1)

research and technology (7.a.1)

| Disaster risk reduction strategies (13.1.2)
-

Investment in energy efficiency (7.b.1)

| Disaster risk reduction for local government (13.1.3)




The Paradigm of AI+Data for SDGs

Deep Neural Networks

Qutput
Probabilities
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Deep Learning,Nature, 2015,Vol. 521, pp 436-444
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Mission of CBAS @

== Develop SDG data infrastructure and
information and data products

- Provide new knowledge for SDG
monitoring and evaluations

__ Develop and launch a series of SDG
~ Satellites

‘BIG EARTH
Data

-
P - |
~
~ ‘

Establish a think tank for STT to
= promote SDGs

ainabIeSociaIf" 2

Economy'~ FOOC

Wellbemg Capacity development for SDGs in

= developing countries




SDG Cloud Platform

” . 1000
PB

TFlops |
| \ e i f
\
a

] \

l ! Xz .—-sUpercompulmg Storage capacity IIData analysis process

10000 1200+
Virtual Gbos
Machines P

Cloud ervice capabilities Data exchange capability

® Cloud enabled
® GPU cluster for Al

T ® with VMs and Containers

T
T
JH




ﬁThe Platform: Tech Goals

O Manage huge amount of Big Earth Data at scale
Multi-source data integration(ETL)

Multi-dimentional modelling

Data quality control and metadata compiling

Data access in distributed enviroment with APIs

Process Big Earth Data at scale

Image processing algorithms at cloud computing platform
Feature data processing algorithms

Machine learning(Deep learning)

Algorithm access with restful APIs

®©o o0 0[]

Web-based application system
User session control
Report generation

® 0[]



Architecture: Tech Stacks

'Applications
CE= Lol W
iData/AIgorlthms Serwces Message

! u.cue(,l(\z ..I:\ .. I .Queue
: Tensor GeoTrellis
---------------------------------------------------------------------- . é

:Big Earth Data ETL : : redis

Extraction Transformation Governance

:Data Storage
@’%a’_.-sdamp HSASE PostgreSQL

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

openstack kubernetes docker
Infrastructure i) iy ) =) =k
; e (e e e ...... =k
e e e > =

Tech Stacks

Web-based
Visuliazation

Big Data-driven
Analytics

Big Earth Data
Management

Scalable
Enviroment

Cloud
Enabled



Architecture: Tech Stacks

Application Development Application Management Setten MATas T » Containerized
Development Tool Application Resource Operations and Microservices
Services Julifltaer C\(l)fle EEE e Deployment Vaintenance Architecture
Operating Environment Application Store iReghilliiliie » Cloud Computing
Sl Il L e and Storage
Resources
» Online flexible
Cluster Partitioning Multi-Level Quotas ...
Platform development
Storage Service Mirror Repository Model Library environment
» Multi-user resource
Resource Management and Scheduling (Kubernetes+Docker) sharing
» From IAAS\PAAS to
Infrastruct Servers Storage Network GPU ccu SAAS

ure



Cloud Services for SDGs

® HPC & Cloud Computing

— 12000 cores for meteorological and oceanographic modelling

— 10000 VMs for high-throughput computing

® Data Storage, Publishing and Sharing

— 50PB storage capacity
— Data linking, data recommendation and sorting

— Data discovery in various ways

® Big Data Mining & Analysis in Cloud

— DataBank: a complete chain for multidisciplinary data,
computing and analysis

— DataBox: an efficient query & access engine for RS data

® Application Service

— Online Computing and Processing Toolkit for Specific SDG
indicators
— On-demand Data Processing and Analysis
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SDG Big Data Platform

Q)

* The SDG Big Data Platform provides rich
data resources and cloud services for SDGs
monitoring and assessment

— With 16PB data covering multiple subjects,
such as geography, remote sensing, ground
monitoring, and social statistics;

— Characterize and Profile Scientific Workflows
featuring lifecycle Big Earth Data management,
including massive data storage, curation,
computation, analysis and visualization;

— Integrate over one hundred algorithms and
tools for advanced data analysis and
management;

— Provide one-stop cloud services through the
bilingual portals to support the UN
Sustainable Development Goals.
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Remote Sensing Data Engin®

SDGs workbench SDGs assessment tools

Http://sdg.casearth.cn



Collected data resources for SDGs

16.4PB 40 years 7.7 million scenes
Total Data Satellite imagery =

10PB

Bio-ecological data

_/

920,000 4.08 million 520,000 1 billion

GBDB data records Lists of biological Microbial resource data Omics data
species in China




Data Analysis As Service: EarthDataMiner @,

* Online interactive data analysis environment

Integrated with DataBank: upload models, select data, and process data products through
instruction operations

Algorithm & Model library: more than 150 algorithms developed and provide cloud service:
FAAS(Function As A Service)

Web IDE: supporting users to write data analysis code (Python) online

Algorithm & Model




SDGs indicator on-demand computing

1. Upload data to the EarthDataMiner system 2. Write python code to preprocess data

NI, Code online, save result as a new file

Uploadtata

Preview execution results

ator Tool S0015.1.1 Foret cover assessment

Preview




SDG13.2.2 Annual average CO2 concentration evaluation

§ieels - o pum -
ARARIA A1 BRI

. -

SDG11.3.1 Global urbanization index monitoring

i

L Ll L] e ep—

e
- - -
-
B




Converged Virtual Research Environment : SDG Workbenc

» Data be accessed by

applications/machine Transparently

> SDGs Tools

v Integrated Tools
v Data Analysis Tools
v Data Products Tools

» Open-source Tools

v Developing
v' Machine Learning

v' Data Visualization

» Creating / Using / Releasing Spark
Cluster On-demand
» Cloud-Native DevOps CI/CD

» Virtual Collaboration
» Setup a virtual team or virtual

organization

. GRASS GIS P\
V ; = Jupyter
‘ & 295 :
| E——— ]



- Extensibility/flexibility: Plugin-framework

« C/S and B/S : Uniform interface style

« DESP Development Engine (kit)

AEL WERER &TH KERRF 7 EEN 7 SATE OTHET 0 ZRER NERE 0 SROR

, So_cial data

o W
a

Heat Map .

|

. Profile analysis
B/S Version



DESP: digital earth foundation platform (DESP Explor Y/

Resources (data)

MySuCai

uterTerminals

2D/3D View Algorithms

0 incdetnactive )

Compenert

5 m_Input

[@ UnityEngine.Input

g -
UnityEngine.Input
S veitica |

Model Editor Code Editor



DESP: digital earth foundation platform
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ESP: digital earth foundation platf

B e
BE
BARRGN
i

TR

HARE

L{EfisREE

0 arcgisFesiezE
arcgissTiE
seEe
openstrectinE]

0 opencycleitt®
opencyclessEits
opencycleFRE3x...
opencycleFSHER

1 opencycleSMitE

[ 2E1:2051ER
0 2E:50FHEE
0 1:500RFREFEES ..
U 1500 EtTE. .
O 14005 HEH KA. .
[ 12503 AEFEBHYE. .
[ 2E1:100RHBEERE. .
U 175005 SRS SH. .
[ 17500 £HRgis ST,
- EreE ]
- :mg
i
[ Sk IEEBESHP
0 Hb) BESH
SR IFae=- ]
0 BEBEAsRE
SIIDEM
o7
RE=
1 EmpR
00 yushu jieyiSHP
[ yushu_ncb_wgs84
v [znE
S =71
1 FEith
U feseimEe

e
JFLI28e
148

O JEsLI68R
Elos s
wEES TS
=SS
s
=
! G
i p|
B0
1 =0
Fh0E
An
=
2
=22
s
sEn
-/ ESREDEM
1 ALDEM
#E@DEM
v iERESHP
- s
oo
] OEE
aE
sk
ARRES
e
- mOee
EXSONEE

U SEHOREEEE
1 sEEEsEs
O SR,

JREL T RIFEES(E
ShniHRIFEE,
aARAA R,

0 e AR
0 ZERHRIRt
O BRIt

- s

~ FPAREIEFS:

0 1982-20065F 23, .
[l 2006 average FPAR




CONTENT _ &

P

[T AI-Big Data for SD6s with Cloud Computing

P

[T} Infrastructure at CBAS
ﬁ Big Earth Data Platform
ﬁ Applications for SDGs
<\ Lab Exercise



Visualizing SDGs progress at scale (\/)

Applications for the Public and Decision-Makers

> Integration of Multiple Data Sources: B (.} | Tomaion: ats
United Nations Statistics Division, World s, W

Bank, World Health Organization, '_..IIT.IJ BRI, D ijfﬂﬁmwhmntm el :
Wikipedia

> Visualizing indicators for the 17 SDGs at e ‘ Ll

w1 L AR ATS TERE R TR IR B f i
(%l (1584
3.9 LEY

National scale

» Multi-dimensional analysis

National-level assessment of SDGs indicators and

Data Visualization



SD615.3.1 LDN

» Goal 15, Target 3
» By 2030, combat desertification, restore degraded land and soil, including land affected by desertification, drought and floods,
and strive to achieve a land degradation-neutral world

» UNCCD: custodian agency (¢ CBD, UNFCCC, UNEP)
» SDG indicator 15.3.1:

» Proportion of land that is degraded over total land area

8 1 s
AN M
E E 15.3.1. Proportion of land that is degraded over total land area
*  Good Practice Guidance produced by UNCCD

’ . ‘ . . . . . *  National official data sources, complemented by EO.

11 12 14 18 &3 64 65 68 *  EO Data: Land Cover — NASA (Landsat, MODIS),USGS [Landsat), ESA (Land Cover CCl); "‘ y
. Land Productivity Dynamics (LPD) - IRC; Soil Organic Carbon (SOC) - International Soil
Reference and Information Centre
*  UNCCD - GEO LDN Initiative: regional capacity buildng, federated collaborative

- platforms, international standards I i
13 aaieahtiins
: olo v ol -loe 1 Out of the 113 Courtries thee

Nave cometied 10 set LON
T~ —— Sargets, 64 courtrie hove

T o 4 | o 65t ANET © Puiretrw
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151 152 154 B3 12 1 151 12 22

. ESA Climate Change | 2 v [
130-‘" 1 pov— Initietive Loand Cover JRC Land

proe s Productiv 0il6rids250m _—
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Q m L @3 ISRIC Suoun  GFO
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()
S GGW-BDF & SDG15.3.1 LDN

« provide high spatial resolution datasets on land cover, land productivity and
soil carbon change to better track the progress of LDN.

(S \ GGW-BDF LDN Data Portal E

B
———— -
o s

)3
|

1 CLIMATE LIFE
ACTION ON LAND




()
S GGW-BDF & SDG15.3.1 LDN

« provide high spatial resolution datasets on land cover, land productivity and
soil carbon change to better track the progress of LDN.

(S \ GGW-BDF LDN Data Portal E

B
———— -
o s

)3
|

1 CLIMATE LIFE
ACTION ON LAND




Real-time Wildfire Monitoring

Global Fire Spot Extraction : | Y, S
Historical Fire Event Analysis ; e L gy teel o

507278

& P e

493885

Burnt Area Mapping

Weather Data Visualization £

Integrated Fire Spot Analysis - b y xg o 4 - 2=

YV V V VY V
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Mexico
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Republic of)
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1
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7
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Central African Republic
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Real-time Online Computing-supported

# Kazakhstan
Liberia
REME KRER(AHR) # China
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y 2 9281 215N 655883 1
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ire assessment, visualization and decision supported
by multi-source data




Digital Heritage

Through the DESP and virtual reality technology, 3D reconstruction of the Angkor site
was realized as well as 3D virtual tour and interactive functions. The virtual reality
system of the Angkor site is built to facilitate the management and conservation of the

world heritage site.




Region climate simulation for SD613
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Continental Scale Building Footprint Mapping for Developing Countries

Exsiting Benchmark Data sets for building roof segmentation

Coverage Continent and Country Num of
Coverage City Resolution | Coverage Buildin Data Type
Asia Europe ANort‘h ASouth Africa Oceania (cm) Area( km?) g
merica merica Vector
SA

Massachusetts Boston 100 340 254327 RGB
REENEE ey | USA Brazil Sudan i PRI SUEEIE |25 URERS, 30-50 5555 685000  °band
Challenge Atlanta, Khartoum .etc Imagery

Inria - Austria USA - - - Chicago, Austin, Vienna ,Tyrol .etc 30 810 543672 RGB
. Italy USA . New Wuhan ,Los Angles ,Ottwa ,Cairo, _
WHU China Spain Canada Chile Egypt Zealand Milan, Santiage, Cordoba .etc 7.5-30 1310 22000 RGB
DeepGlobe o France USA i ek i ke Vg Jit ey 31 9623 3020701  SBand
Challenge Shanghai ,Paris .etc Imagery
AIRS - - - - - New Christchurch 75 457 220000 RGB
Zealand ’
Motivation: SUSTAINABLE CITIES CLIMATE

Open source image dataset from public maps ol ACTION

¢ Large scale building footprint for developing countries Eé @
: B

** Ready for deep learning models

4




Continental Scale Building Footprint Mapping for Developing Countries

Europe @ rresmeasesssmsssssssssssssssssssssssEssSEsssEsssEsssEsssssssEsssssssssssEsssssssssssssssssssss
10 city in 10 countries. :
~ T
......... _ ,‘-,J"-""""""'°A5|a
I 130 city in 20 countries.
North Americas

3 city in 3 countries. .

-+ QOceania
1 city in 1 countries.

South Americg®
7 city in 7 countries.

11 city in 11 countries.



Continental Scale Building Footprint Mapping for Developing Countries

input image

. C||p S T‘arget image Step1:
size:512*512 Data Conversion

Set type of @

input mask L, )
segmentation

v

PhotoMetric Random Random Flip Step2:

Distortion Rotation Data Agumentation

Normalize

Ouput image
Shuffle block sort /Tralnlng data vs validating Z e Step3:

data: 80: 20 Data Division

Ouput mask

/
@DSet type of segmentation: set the pixel value which represents building to 1, Set the background pixel to 0.



Continental Scale Building Footprint Mapping for Developing Countries
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DeeplLabV3 DeeplLabV3+ PointRend DeeplLabVs3 DeeplLabV3+ PointRend SegFormer

1
1
1
1
1

Backbone: ResNet50 Backbone: ResNet101 Transformer/:




Continental Scale Building Footprint Mapping for Developing Countries

Algorithm assessment at global scale

Evaluation of Baseline Models

Backbone Model Precision Recall F-value PA mPA mloU OA
PSPNet 90.52 90.64 90.58 96.87 94.80 89.74 96.87
DeepLabV3
ResNet50 90.6 91.46 91.03 96.68 94.33 89.77 96.68
DeepLabV3+ 91.55 92.32 91.93 97.01 94.9 90.73 97.01
PointRend 90.91 92.33 91.61 96.9 94.59 90.4 96.9
PSPNet 91.11 92.07 91.59 96.88 94.66 90.36 96.88
DeepLabV3
ResNet10] 90.99 92.5 91.74 96.95 94.65 90.53 96.95
DeepLabV3+ 91.71 92.03 91.87 96.98 94.95 90.66 96.98
PointRend 91.02 92.26 91.64 96.91 94.64 90.42 96.91
Transformer SegFormer 90.21 91.56 90.88 96.63 94.16 89.62 96.63

DeepLabV3+ achieved the best results, mloU>
90%, OA>96% for rest of the models,



Algorithms for crack detection of the dam and rock slopes

V4 Position Attention Module - \ Ve N \
[ DANet :ﬁi‘w’ [ PSPNet ]

CxHxwW : ; ;
[ & —fonv—-@ 7

CxHxW 1 . (I
: ‘ —>lCONV N _— :
—— f i ﬂ } cow]— [} - |
ResNet Sum fusion—> - .| :
&r U : W— 4 = :
reshape reshape ® = : - (()\\ —' :
; ,’ ! - [CNN] ~+[PoO1]—— i
D convolution layer [ ‘ET : J :
OV

TTdWVSAN

CxHxW

ﬁ Spatial attention matrix Cxwa

] : .
Channel attention matrix CONCAT

Channel Attention Module \
\F | Spatial matrix operation | Channel matrix operation @ Matrix multiplication ) Element-wise Sury ' N - 4 J /

e - —nt

F N e
( F P H B N | sample reweighting _4) Feature merging operation { } . \

— '
1x1-1 Conv - 0ss/Sigmoid Festure Map 1
e i = ‘ oy

1x1-1 Cony De-conv

>
R
-
]
N
2
w

1x1-1 Conv ‘

---------------

Crack detection } : -
result \ /
P ' —

\Raw image Bottom-up Feature pyramid Side networks Hierarchical boosting




Algorithms for crack detection of the dam and rock slopes

Ground

Ground

DenseA DenseA




Cement; 98
Heat\Engine: 100

Number of Found Objects :59
Current Scope :
114.19748E to 114.36352E, 38.485866N to 38.648834N

bl f iy

Name:heat_engine_plant Score:100
Name:SteelPlant Score:100
Name:SteelPlant Score:94
Name:heat_engine_plant Score:99
Name:SteelPlant Score:100
Name:SteelPlant Score:85
Name:SteelPlant Score:100
Name:SteelPlant Score:96
Name:SteelPlant Score:100
Name:SteelPlant Score:97
Name:heat_engine_plant Score:100
Name:SteelPlant Score:98
Name:heat_engine_plant Score:84
Name:cement_plant Score:83
Name:heat_engine_plant Score:68
Name:heat_engine_plant Score:100
Name:SteelPlant Score:89

Name:cement_plant Score:98

Manual interpretation:
Total: 166

Error: 48

Missing: 21

Al models:
Total: 175
Error: 43

Missing: 7

Coincide: 118
New findings: 21

Data: GF1/2m
Area: 220,000km?
Time: 2.5h, @4GPU
5-7days (Manual)




Disasters simulation and early warning

TyphooninfolList

[J2013

02014

02015

2016

02017

[J2018
[0 ® BOLAVEN_20180...
0 ® SANBA_2018021...
0 ® JELAWAT 201803...
[0® EWINIAR 201806...
[0 ® MALIKSI 201806...
D ® GAEMI_20180614...
[0 ® PRAPIRO_201806...
0 ® MARIA_20180704...
0® AMPIL_20180717...
[0 ® WUKONG_20180...
0® JONGDAR 20180...
[0 ® SHANSHA 20180...
O ® YAGI_201808071...
O ® LEEPI_201808112...
[0 ® BEBINCA_201808...
[0 ® HECTOR 2018081... ‘ -~ & % - —
00 ® RUMBIA 2018081... ' b g ) 7 A I 7 ; P I I E LT R
0 ® SOULIK 2018081... j . y : ‘
0® CIMARON_20180...
)@ JEBI_2018082808...
[0 ® MANGKHU 2018...
0 ® BARIAT_2018091...
0® TRAMI_20180921...
[0 ® KONG-RE_201809...
0 ® YUTU_201810220...
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DESP@CBAS is open to all!
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SDG Big Earth Data Platform @

https://sdg.casearth.cn/en

xdzce 5 O (sl oo

| SDG BIG DATA PLATFORM S RN AT SN kRt reeQ
' . 5 2 HOME DATA TOOLS DECISION SUPPOAT WORKBENCH PRACTICES ABOUT 2
e““ /| SDGABIRTA



https://sdg.casearth.cn/en

Visualizing global SDGs

http://opendbar.casearth.cn/terraview-sdgs/
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http://opendbar.casearth.cn/terraview-sdgs/
http://opendbar.casearth.cn/terraview-sdgs/
http://opendbar.casearth.cn/terraview-sdgs/

Mapping land degradation with big earth data

https://sdg.casearth.cn/en/onlineTools/GGWBDF

2 N & st

Great Green Wall Big Data Facilitato

Great Groen Wall Big Data Facilitator aims to help all stakeholders to monitor the

Land Degradation Neutraity (LDN) progress at fine scale and access the suitable
land degradation prevention and control knowledges easlly, through exploring the
values of big data.

LDN DATAPORTAL OCSINTIICATION CONTHOL KNOWLIDSE  C-LIARNING



https://sdg.casearth.cn/en/onlineTools/GGWBDF

Mapping land degradation with big earth data @

http://earthdataminer.casearth.cn/ldn/dataportal

3 AFRER  cwhiny sy Laier oS dd agants .\ : . ...
(= GGW-BDF LDN Data Portal
o s
e "D
® Land



http://earthdataminer.casearth.cn/ldn/dataportal

Mapping wildfires with big earth data

http://opendbar.casearth.cn/terraview-fire/
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http://opendbar.casearth.cn/terraview-fire/
http://opendbar.casearth.cn/terraview-fire/
http://opendbar.casearth.cn/terraview-fire/

Design your own digital earth apps

http://desp.casearth.cn/portal/#/home

A Sxy v

P DESP Portal hoTe “ : ok

DESP Portal Digital Geoscience Platform Portal
-

The integrated digits] earth science portal inbegrates resource

regration, retrieval, sharing and management, optimizes fast

access, and comprehansvely empawers the digital earth

.y(l;;“:.%'i::l SYSIEM SxDernene

Online application



http://desp.casearth.cn/portal/#/home

o
Coding AT model with SD6 cloud &/

Challenge yourself for 1 hour !!!




,_ _ INTERNATIONAL RESEARCH CENTER OF BIG DATA
(/7 CBAS FOR SUSTAINABLE DEVELOPMENT GOALS

W\ TR ERAMERRRRSD

Thanks

No.9 Dengzhuang South Road, Haidian District, Beijing 100094, China
Tel: +86-10-82178985
Fax: +86-10-82178980
Http//:www.cbas.ac.cn
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