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Open Data Cube

Open Data Cube

- an integration of multi-temporal and multi-sensor
remote sensing data set,

- has been promoted by the CEOS (Committee on Earth
Observation Satellites) for the sharing of remote
sensing data

DATA CUBE

An open-source analytical
framework that helps users
organize and analyze large,
standardized satellite
data collections.

Analysis Ready Data (ARD)

- data with precise pre-processing and standardization,

- providing for the end users with completed info of
satellite imageries

TIME

WWW.Ce0s.0Ig
Ref : https://www.opendatacube.org/
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Taiwan Data Cube - Development

i~ Introduction to Taiwan - Establish a community of Formosa Data Cube users
i~ Initiative - Ingestion: Formosat-2 and -5
:- Workshop @ Hsinchu : - WUI - Algorithms and tools improvement

- Conference (@ Taipei - Workshop
: i - Application partnerships: Rice

- Project proposed : - - Establish a regional service center
- Ingestion: Formosat-2 imagery .- Ingestion: Formosat-5 & -2 full coverage
: - Capacity building : : - Workshop and Conferences
. Algorithms and tools developments ‘- Application partnerships:
Photo Source: Geoscience Australia - Application Partnership: Forest :+ disaster & climate change

Global Forest Observation Initiative (GFOI) - International Cooperation
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TWDC Enhancement: Data & Performance
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Ref: https://www.nchc.org.tw/Page?itemid=58&8mid=109#TAIWANIA2
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« By integrating TWDC to TWCC, multiple cubes
data sharing framework can be accomplished

Landsat-7/8

(Open Data) Sentinel-1/2

« Data are stored in different cubes according to
sensor types or source provider

« User can access data of various cubes when corgrun;;c.an
authorization is gra nted ree of Charge) / | (Non-Free)
« Types of cubes are classified as follows: Formosal-2 Formosat-2 (Others)

2012~ 2013 - 2014 ~ 2015 Formosat-5

- Public or Private

. User’s Private
- Commercial free or non-free

Cube
(Personal Data)

Your Data
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TWDC Integrated Cloud Analysis
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Agriculture

Water Resources
Management

Sustainable Urban
Development

Biodiversity and Ecosystem
Sustainability

Biodiversity and Ecosystem
Sustainability
Disaster Resilience

Biodiversity and Ecosystem
Sustainability

Biodiversity and Ecosystem
Sustainability
Disaster Resilience

TWDC Response to SDGs

Societal Benefit Area Benefit/Impact

Multi-source image data for smart
agriculture

Paddy rice detection

Panama isease detection
Water quality detection

Mapping Extent Annual Change in
the Wetland Cover

Assessment of Land-Use and Land-

Cover Change

Water Depth Detection

Shoreline Detection

Vegetation Recovery Monitoring

Wildfire Detection of Dry Forest in
Dry Chaco Region

Damage identification rate reached 90%.

Science and Technology Diplomacy
Science and Technology Diplomacy

This technology can monitor the water
quality in a wide area and efficiently.

This technique reduces traditional monitoring
errors.

This analysis method can improve the
research results that require long time and
wide spatial scale.

Satellite monitoring can be improved action
that is not easy to monitor in shallow water
near the coast.

This technology enhances the effectiveness of
early warning.

Remote sensing is not be restricted by terrain,
so it can be monitored quickly and accurately.

This study speeds up the assessment of the
frequency and location of wildfires.
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2, Zero Hunger (Thailand)

2, Zero Hunger
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Communities
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14, Life Below Water

14, Life Below Water

15, Life on Land

15, Life on Land
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TWDC Response to SDGs

/ \ T Reservoir water quality
monitoring (Taiwan)
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Paddy rice detection
NSTDA (Thailand)
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Data Cube accelerates image processing for emergency request

Flood Module

The Data Cube can be accessed by
web-interface and Jupyter
Notebook with python API. Users
can connect these interface tools
for common analyses.

A@;ﬁ{\ EOR, Emergency

Sentinel Asia | Observation Request
v
Imagery Acquisition
.
Analysis
v
Analysis

Flooding in Tainan Taiwan, 08/2018

Web-interface

Indonesia 05/2020

DETECTED FLOOD WATER IN ACEH PROVINCE, INDONESIA
As observed by Formosat-5 image on 12 May 2020
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Application-Paddy Rice Detection

Joint Research Project in Precision Agriculture is being
conducted with National Science and Technology
Development Agency (NSTDA) of Thailand

] In (8]: [## The code beLow renders o nap that 0 orient you with the region

2 g From utils. data, cube_utilities.dc_display map

-, a display_nap(latitude =1at, longituc
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SENTINEL-2 . SENTINEL-2
(2019/10/21) [ ' (2019/11/20)
Maximum Biomass Harvested

In [91: inport datacube . o
Fron datacue. storage.masking inport mask_invalid_data

data = dc.load(product = product, platforn = platform,lat <lat,lon =lon,tine =date_range,measurene
date=nesk_invelid_data(data)

fake_saturation = 4000

lor')
.dins [1:]+rgb. gins[:1
“Fake_saturation).all(d
to [0, e

calor the Last
# mosk out pixel.

rs.dinensions[1], y=data.crs. dinensions[@],

rgb.plot. inshow(x=C: b
col ", col_wrap=5, add_colorbar=False)

plt.title("s3, R, G, B: ", fontsize=28)
plt.savefig("dL geo

jounload/52_NC. png" ,bbox_inches="

Paddy rice Estimated paddy rice area: 14477.7(HA)
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Summary

m Taiwan Data Cube (TWDC) is a highly efficient cloud
computing platform supporting for multi-temporal analysis
of Earth environmental changes in satellite images.

m TWDC will lower the technical barriers for users to exploit the
power of data (extending to UAV data) with versatile
application algorithms.

72y SUSTAINABLE ™ &2
@@ DEVELOPMENT G’m:'ALS
Y

B TWDC can further provide substantial benefits to improve
social wellbeing and achieve the SDGs across the
communities, including governments, research institutes,

industries, and academia.
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Thank You!

Ming-Chih Cheng
franz.cheng@narlabs.org.tw




