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44,000 earthquakes a year in average 
more than 900 > M 4.0 

Intensity Observation Magnitude

I No effect 1 to 2

II Noticed only by sensitive people 2 to 3

III Resembles vibrations caused by heavy traffic 3 to 4

IV Felt by people walking; rocking of free standing objects 4

V Sleepers awakened; bells ring 4 to 5

VI Trees sway, some damage from falling objects 5 to 6

VII General alarm, cracking of walls 6

VIII Chimneys fall and some damage to building 6 to 7

IX Ground crack, houses begin to collapse, pipes break 7

X
Ground badly cracked, many buildings destroyed. Some 

landslides
7 to 8

XI Few buildings remain standing, bridges destroyed. 8

XII
Total destruction; objects thrown in air, shaking and distortion of 

ground
8 or greater

2

2010 2011 2012 2013 2014 2015 2016 2017

7≤M 0 0 0 0 0 0 0 0 

6≤M<7 2 0 3 4 1 4 4 1 

5≤M<6 32 15 21 19 22 26 27 15 

4≤M<5 133 147 151 152 138 208 172 108 

3≤M<4 1,253 1,347 1,106 1,183 1,068 1,386 1,381 903 

2≤M<3 8,814 8,505 7,115 8,458 7,478 9,670 8,778 6,157 

1≤M<2
12,49

6 
11,333 

18,78

2 

27,59

0 

21,30

9 

26,09

4 

28,86

3 

15,35

1 

0≤M<1 543 448 4,195 8,104 6,747 7,448 
10,19

2 
5,346 

Total
23,27

3 

21,79

5 

31,37

3 

45,51

0 

36,76

3 

44,83

6 

49,41

7 

27,88

1 

Felt 

Events
754 776 1,012 1,272 975 908 1,573 154 

Felt 

Report

s

153 172 214 166 154 100 112 60 
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Typhoon
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Typhoon invaded Taiwan in these 2 decades

2017





What we’ve concerned

Environmental monitoring
• Most area in Taiwan is fragile 

and sensitive. 

• Various equipment used to 

detect and monitor all kinds of 

environmental characteristics



Interoperability 

Monitoring  

Integration  

Spatial Information

Cloud Computing

Open Data

Big Data

What we’ve concerned



international standards application

Rain gauge, WaterLevel

Flood, Disaster

Digital Elevation 
Model

Catalogue Service

WMS, WFS, WMTS

Cadastral, 
House Map

Statistical 
Zoning GML

OGC SWE
SensorThing API

CAP
APIs

An instance for flood alerting 
scenario, which integrated 
various standard dataset for 
emergency response.

Moving Feature

CAP
Cell Brocasting。

Dataset Integration based on OGC and ISO Standards



Slope Land Disaster Monitoring and Early Warning

土石流觀測站

泥砂觀測站

崩塌觀測站

自動雨量站

Rain. Sta.

x56

Portable 

Unit x17

Mobile 

Sta. x 3

On-site 

Sta. x24
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Implementation in monitoring service platform

• Monitoring information service 

has been integrated to debris 

flow forecasting system.

• Users can click on sensor location 

and inquire observation data 

directly.

• External AP can request 

observed data published in the 

service platform. 

External AP

Cite observed data



http://monitor.swcb.gov.twhttp://monitor.swcb.gov.tw

• Monitoring information service 

has been integrated with debris 

flow forecasting system.

• User can click on sensor location 

and inquire observation data 

directly.

http://monitor.swcb.gov.tw/
http://monitor.swcb.gov.tw/
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Intelligent Municipal Governance

12

Intelligent Operation CenterIntelligent Operation Center

Dashboard

12

• 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.



Real-time Information on Dashboard



object detection from deep learning process
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Streaming Image 

Comparison

Common Event

Small 

vehicle

Shadow or 

light
Animal

Maintenan

ce

Unusual 

Event

Large truck

Vehicle 

with 

garbage

Record the eventRecord the event
Notify 

Authority
Notify 

Authority

truck

garbag
e

vehicle

maintena
nce

shadow

animal

Remotely Monitoring Center
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Artificial Intelligence

Step1:

Camera will take series 
pictures if changes are 
detected

Step2: Event 
Recognition 
Module

Step3:

Alert



Image training model

Data preprocessing, 

tagging

Feature

Label

YOLO

Model
Traini

ng

Training

Recognitio

n

YOLO

model
Feature

perdi

ct



Forest Bureau

Soil & Water 

Conservation 

Bureau

Water Resource 

Agency

The urgent need for Interoperability
between agencies

Central 

Geological 

Survey



Disaster does not matter that much…

Forest Bureau

Soil &Water Conservation Bureau

Water Resource Agency

Central Geological Survey
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Administrative 

interfaces

1. Forest Bureau

2. SWCB

3. Water Resource 

Agent

Sensors Interface

1. Rain Gauge

2. Camera

3. Water level

4. Geophone…

Publishing Interface

1. CSV(various schema)

2. Database

3. OGC SOS

4. Data logger

5. ….

Why don’t you speak in 

the same 

LANGUAGE???

Maps Interfaces

1. Shape file

2. Geo-database

3. DWG/DGN

4. WMS/WFS

Give me nothing

But Standards

Interoperability



What we confront with

22

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

service

service service

service

serviceservice

土石流觀測站展示平台

Water resource Various types of sensors

Data communication in between

Data format in exchange

Real-time requests and responses



Internet of Things

- Sensor R&D
- Installation and Maintenance
- Customized Design

- Monitoring Cloud
- Smart Operation Center
- Info Integration







Taiwan Data Cube 

• Analysis Ready Data
• Formosa-II, V image ingestion

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

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


Multi-dimension RS Images

UAV影像 2016年9月

UAV影像 2017年6月

航照影像 2017年8月22日



2009

2010

2011

2012

2013

Link vegetation indices with ground inventory data



NDVI Spatio-temporal Transect analysis
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向量資訊

即時影像資訊

Management Analysis Report

GPS 定位資訊

土地利用/變遷資訊

網格資訊

無人機空拍影像

Signal Forwarding Service

感測資訊

空間資料倉儲

衛星影像

加值資訊

DataCube



向量資訊

即時影像資訊

Management Analysis Report

GPS 定位資訊

土地利用/變遷資訊

網格資訊

無人機空拍影像

Signal Forwarding Service

感測資訊

空間資料倉儲

衛星影像

加值資訊

DataCube
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Source: CRIM, Effigis GeoSolutions

Source: ÉTS, CRIM

Source: YOLO9000

• Combining satellite, aerial photo for war zone object detection 
with OGC standards

OGC Testbed-14 on ML/DL Scenario



Source: Effigis GeoSolutions

Geo Layer 1, Pleiades 

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


Source: MDA 2008

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


Source: IceEye, ESA

Other layer 2, IceEye

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


Source: CRIM

Geo Layer 3, video cameras



Observations: also a question of wording

Copyright © 2018 Open Geospatial Consortium 38

Source: Airbus Defense and Space

• This is a white lorry

• This is a small van

• Are these both 

medium sized truck?

• Are they the same 

vehicle?



Domain Experts,

Production/Solution

Open Source Applying,

Implementation

Model Developing,

Academic Research

Cooperate with

National High

Performance Center

Next AI steps of GIS.FCU

AI TechnologiesSoftware Level



Smiling curve

Intelligent
ServicesV
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Research Development Marketing

Open, Sharing, Communication 
Cooperation across Industry, Academy, and Government

專業介紹影片
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