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44 000 earthquakes a year in average
more than 900 > M 4.0
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What we’ve concerned

nvironmental monitoring

* Most area in Taiwan is fragile
and sensitive.

« Various equipment used to
detect and monitor all kinds of
environmental characteristics




What we’ve concerned

Monitoring

Spatial Information
Cloud Computing
Open Data
Big Dat

Integration Interoperabillity




International standards application

B Dataset Integration based on OGC and ISO Standards
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various standard dataset for
emergency response. Ll X



Slope Land Disaster Monitoring
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Implementation in monitoring service platform

Service
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RequestS0S
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SOAP 1.1
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POST /FCU GI5S_SO0S/Service.asmx HTTE/1.1

Host: 210.241.45.102

Content-Type: text/xml; charset=utf-8
Content-Length: length

SOAPARction: "http://www.gis.fcu.edu.tw/Request305"

‘ S
<?xml wversion="1.0" encoding="utf-8"?> (2.9 Iflif...
A e

<soap:Envelope xmlns:xsi="http://www.w3.org/2001/¥MLSchema-instance™ xmlns:xsd="|
<soap:Body>
<Request505 xmlns="http://www.gis.fcu.edu.tw/ ">
<request¥MLr>string</requestiML>
</Request505>
</ so0ap:Body>
</ zoap:Envelope>

ed data

HITE/1.1 200 OK
Content-Type: text/xml; charset=utf-8
Content-Length: length

<?xml wversion="1.0" encoding="utf-8"?2>
<soap:Envelope xmlns:xsi="http://www.w3.org/2001/XML5chema-instance™ xmlns:xsd="
<soap:Body>
<Request305Response xmlns="http://www.gls.fou.eda.tw/">
<Regquest305Result>xml</Request505Resulcs>
</Request505Responses
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http://monitor.swcb.gov.tw/
http://monitor.swcb.gov.tw/

Intelligent Municipal Governance

Dashb()a]‘d * Analyzing big data to explore people needs and solve problems.
Adjust the municipal planning and policies based on data
analyses.

* Meet people needs and drive the innovation to raise the public
satisfaction.

* Establish the platform to share open data and encourage citizens
to add values for applications.

Intelligent Operation Center
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Real-time Information on Dashboard
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object detection from deep learning process

Feaiure
BExiiacion

e calizati®n
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Remotely Monitoring Center

— Streaming Image |

Unusua|

Common Event
Event N |

== ""maintena ~
i Vehicle
Small Shadow or . Maintenan )
) ) Animal Large truck with
vehicle light ce
garbage
Notif
Record the event y

Authority
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Artificial Intelligence

Stepl:

P . _ Step2: Event
Camera will take series Recognition
pictures if changes are Module

detected

ﬂ




Image training model

Training

Recognitio /

YOLO
Feature e




The urgent need for Interoperability
between agencies

Central
Forest Bureau Geological

Water Resource

A Survey




Disaster does not matter that much...

Central Geological Su




Sensors Interface
1. Rain Gauge
2. Camera
3. Water level
4. Geophone...

Publishing Interface
. CSV(various schema)
. Database

. OGC SOS

. Data logger

Why don’t you speak in
the same
LANGUAGE???

Give me nothing
But

Interoperability




What we confront with

A great quantity of heterogeneous data vs. low quality of process efficiency

22



Challenges

Kml/ Kz

Various types of sensors
Data communication in between

Data format in exchange

Real-time requests and responses



R&D

Sensor R&D
Installation and Maintenance
Customized Design
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Integration

Monitoring Cloud
Smart Operation Center
Info Integration
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Taiwan Data Cube
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Mational Center for High-performance Computing

« Analysis Ready Data
« Formosa-ll, V image ingestion

Famnr (=

http://odc.colife.org.tw/



https://www.nchc.org.tw/en

Multi-dimension RS Images
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Link vegetation indices with ground inventory data

2013

T

:r"'_J_.l':!i__-l: I_'I i




NDVI Spatio-temporal Transect analysis
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2000_9_27
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DataCube




DataCube

SQL Parser
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Parallel Computing Architecture

Distributed File Sygga_r_n_
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£ OGC Testbed-14 on ML/DL Scenario
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« Combining satellite, aerial photo for war zone object detection
with OGC standards

1 Data: High resolution (optical)
Time series: Sparse, low freq pass
Functionality: Target detection

2 Data: Medium resolution (SAR, optical)
Time series: Sparse, low freq pass
Functionality: Change detection

Data: loT devices (video cameras)
Time series: High frequency, real-time
Functionality: detection, recognition, classification

Source: YOLO9000
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Geo Layer 1, Pleiades

N

Source: Effigis (?eoSolutions


http://www.effigis.com/en/

Geo Layer 2, RADARSAT-2



http://www.asc-csa.gc.ca/fra/satellites/radarsat2/image-vedette/vedette-amerique-du-nord.asp#st-paul-de-ile-aux-noix

Other layer 2, IceEye

Source: IceEve, ESA



https://www.satellitetoday.com/government-military/2018/03/28/esa-partners-with-iceye-to-explore-earth-observation-opportunities/

Geo Layer 3, video cameras

Montréal

Annotate objects in the pictures
Instructions ;

[rraw rectanghs over vehicks with mare tham 2 wheels, There naust be ane bounding box per vehicke.

PORTAN DONMEES

DLNVERTES

Example:
CAVEMDISH / COTE-VERTU
12 d53-441 *

23.0m 27 Ohdsd

Source: CRIM



Observations: also a question of wording

* This is a white lorry
* This is a small ve

* Are these both
medium sized truck?

* Are they the same
vehicle?

Source: Airbus Defense and Space

Copyright © 2018 Open Geospatial Consortium 38



Next Al steps of GIS.FCU

Software Level AI Technologies

Deep Learning Ecosystem

Al, Classification, etc Domain Experts,

Production/Solution

Open Source Applying
Framework Caffe, TensorFlow, etc Implementation
Library Model Developing,
Language CuDNN, Op enCL’ etc Academic Research

G PU, CPU Cooperate with

National High

Performance Center
o7




[Open, Sharing, Communication ]

Cooperation across Industry, Academy, and Government

Smiling curve
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../../動態連結檔/管理處/中心影片EN_smartCity.mp4

