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GIS Research Center, Feng Chia University (GIS.FCU)

was officially founded in 1995. Being the first officially approved GIS research center in Taiwan,
the center aimed to advance the applications of GIS. With the intention of integrating geospatial
information and the insistence on innovation, GIS.FCU supports the environmental decisions
making by utilizing the core knowledge of GIS, GPS, and RS, making efforts in the research of
technologies and the development of systems, promoting geospatial teaching and technology
research in schools. The Center has been authorized by public and private institutions to
participate in research and to undertake nearly thousand projects.
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The core Values of Smart City

+ The core value of a Smart City 1s to connect the I“Iguiggm{.
network of everything by Information and City
Communication Technology.

+ Make networked connections of people, process,

data, and things.

+ Smart applications deliver information and ngugl
services, improve people’s life and satisfy their Communication
needs.
Internet of Things
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Multi-Scale & Multi-Dimensional







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




44,000 earthquakes a year in average
more than 900 > M 4.0
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Typhoon invaded Taiwan in these 2 decades
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An integrated platform for smart city
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N International standards application

8 Dataset Integration based on OGC and I1SO Standards
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Smart Governance - Big Data Ana

Illegal parking -39,874
Street lights - 19,478
Bus issues -16,082

Roadway maintenance .13,733

.13,575

[ Citizens concern ] 0 30,000 times

Municipal dispatching system

Mayor mailbox

Environmental sanitation

Call center
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L Assist in council report




Intelligent Municipal Governance ~

* 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™

+ We focus on real-time information monitoring, incident reports and feedbacks while

providing statistical analysis and information broadcasts.
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Disaster Response
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Slope Land Disaster Monitoring and
Early Warning
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What we’ve concerned

Monitoring

Spatial Information
Cloud Computing
Open Data
Big Dat

Integration Interoperabillity




SWE implemented in monitoring
information service platform -

Service * Monitoring information service
TR LA FRRE - has been integrated to debris
RequestS0s flow forecasting system.

=

* Users can click on sensor location
and inquire observation data

EEL HTTP POST SBERIRREBIEAIEE « B6iE—T (A =8k -

24 & .
requestxML: dll'ectly.
A
* External AP can request
SOAP 1.1

TFIE S0AP 1.1 Bk B fERnEiE] - TSNS T2 LA 1 SR E -

observed data published in the
POST /FCU_GIS_SO5/Service.asmx HITE/1.1 Service plathl’m.
Host: 210.241.45.102

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

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

<?xml wversion="1.0" encoding="utf-8"?>
<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> Cite
</ so0ap:Body>
</ zoap:Envelope>

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
</ so0ap:Body>
</soap:Envelope>

External AP

Faeu mag

o
ExeE PEEE WNRAER SEEs  PeEET aussds LeEl voon T



SWE implemented in 1 ‘
information service platform

808 . ~ * Monitoring information service
2000/11/10 F2F 10:32:13 S has been integrated with debris
flow forecasting system.

[2=k]

e User can click on sensor location
and inquire observation data
directly.
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http://monitor.swcb.gov.tw/

object detection from deep learning process

Eeatliie
Extiraction

Object Imege
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Remotely Monitoring Center

treamlng Image

’ | Unusual

. Vehicle
Small Shadow or . Maintenan .
. . Animal Large truck with
vehicle light ce
garbage

‘ shadow

Notify
Authority

Record the event

OGC
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Artificial Intelligence

Stepl:

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

detected




Image training model

Training
Feature
= _ Label
O _ P
Data preprocessing, tagging> Pid
//
’
/

Recognition

0 600 700 800
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The urgent need for Interoperability
between agencies
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Central
Forest Bureau Geological
Survey ()( C
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Disaster does not matter that much...

Forest Bureau
Central Geological Su
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Administrative Publishing Interface
interfaces 1. CSV(various schema)

Forest Bureau 2. Database

. SWCB 3. OGC SOS
. Water Resource 4. Data logger
Agent

Why don’t you speak in
the same
LANGUAGE?7??

Sensors Interface Give me nothing
1. Rain Gauge But

2. C -
2 Water level Interoperability

4. Geophone...

Making location count.



What we confront with

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

Aceial photoy

28

0GC
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Challenges

+ Various types of sensors

+ Data communication in between
+ Data format in exchange

+ Real-time requests and responses
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National GeoData Sharing % e N
Framework

- WaterData

Others = SharingjPortal

PAuthorities

OGC SOS -

Sensor'l}h/i&/és API
' PWES Nlatiohal Open

Data Portal

-

g men Database




Internet of Things

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

> CCDiEgig

v

> Akfirst

Integration

Monitoring Cloud / ke

Smart Operation Center N ~

Info Integration ' A
- SC
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N Standards applied for establishing floods ontology

3 2ENSOr TNINGS

Sensor +name: CharacterString
+definition: URI
S Chibing *dascription: CharacterSiring
+encodingType: ValueGode e
= ‘or-observation
4 | sensor
Protocol(CAP) for event .
Datastream Observation
+name: Cl d +phenomenonTime: TM_Object
0.* Cl it +resultTime: TM_Instant
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0.+ |+unitOfMeasurement: JSON_Object 1 0.+ | *resultQuality: DO_Element[0..]
Alert [ +observedArea: GM_Envelope(0..1] +validTime: TM_Period[0..1]
+detastreams | +phenomencn Time: TM_Period[0..1] +parameters: NamedValue(0..]
Message ID({identifier) +rasultTime: TM_Period[0..1] R .
«| tobservations
Sender ID(sender) 0.
Sent Date/Time(sent) 1 athing
Message Status(status) Thing
Message Type(msgType) : Codelist “name: CharacterSiring | *things ,
Source(source) : CharacterString +description: CharacterString 1 +eaturefinterest
Scope(scope) : Codelist properies: JSON_Objeat0.1] _| X «CoceListn FeatureOfinterest
Restriction(restriction) : CharacterString 0. | ihings 0. *historicall.ocations +name: CharacterString
. i Historicall ocati c
Address{address) : CharacterString el +encodingType: ValueGode
Handling Code{code)*: CharacterString 0" |+ocations “ime: TM_instant +foature: Any
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hotERE B ST B 165 8 FI§ A Viocaton: Any
1+
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rgencylurgency) : Codelis! » .
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Severity(severity) : Codelist DI di o a1 i
Certainty(certainty) : Codelist igest(digest) : Real -
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Event Code(eventCode) : Codelist cresananen 9.1 o novamsn
ffective Date/Time(effective): D oo Wby
Onset Date/Time(onset) : Datetime P aj:
Expiration Date/Time(expires) : Datetime Area dsmreDmscighe HY DumedCemrsien. | =
N Name) : Ch r Tt
Sender ame[sgnder ame) : C “,'“‘9'5‘""‘ Area Description(areaDesc): CharacterString e A M ——
Headline(headline) : CharacterString Area Pol | . i 5 = et
Event Description(description) : CharacterString 1o Area olygon(pol Vf°"] :CharacterString / e
Instructions{instruction) : CharacterString -> Area Circle(circle)* : CharacterString / e
Information URL(web) : CharacterString Area Geocode{geocode)*: Codelist ] A S
Contact Info(contact) : CharacterString Altitude(altitude) : Real 1 / e
Parameter(parameter)*: CharacterStrin, ili iling) : - = f 1 e 1 Skt esepton
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Simulate site situation
and show realistic
conditions and
problems.




AR / VR technology
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Taiwan Data Cube

- o 3% A ZE Py

C 11 |® odecalieorg =
MSPD National Space Organization

OpenDstaCube  Ipythonnotzbooka [ Of o Vertax: ASF Data

e
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Frr
TR
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Fati | Appdied ch Lat i
National Center for High-performance Computing
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« Analysis Ready Data
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A Shiftin Paradigm

Open Data Cube
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e ele Bl | i
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[} OpenDataCubs = Ipython notebookA [) Open Data Cubade [ Vertax ASF' Data
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Data Selection: W mi .
axn AT True Color Mosaics

Result Type (Map view/png): "a £ 7. L] { £

S = = y Tpa wEn_Cugn A AT The Cuslom Mosaic Tool allows users to create detailed true or false color images of given areas using oplical data from various Landsat satellites
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Generate Time Series Animation ald o o | £ s oAy,
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Bt B P http://odc.colife.org.tw/
Min Latitude Max Latitude mEn o | s Taiwan Cube p . . . g .
* <
MinLongitude  Max Longitude
L L
Start Date End Date
02112013 212612016
|
[ oo e | o

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

@ NDVI Spatio-temporal Transect analysis

1113 15 17 19 21 23 25 27 20 31 3 35 37 3 S 113 15 17 19 21 23 25 27 29 31 33 3 I B S 11 13 15 17 19 21 23 25 27 20 31 33 35 37 39 S 1113 15 17 10 21 23 25 27 20 31 33 35 37 39

Pixel B Pixel D Pixel F Pixel H




Next Al steps of GIS.FCU

Domain Experts,
Production/Solution

Al, Classification, etc

Open Source Applying
Caffe, TensorFlow, etc  Implementation

Library
Language

cuDNN, OpenCL, etc Model Developing,

Academic Research

GPU, CPU

Cooperate with
National High
Performance Center

OGC
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LOpen, Sharing, Communication

Cooperation across Industry, Academy, and Government

ASKEZHEHE

Smiling curve

intelligent
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Questions for the Audience

How to effectively strengthen the enforcement and
incentive of geospatial data sharing for smart city
implementation?

What is the next step for International Geospatial
Standard toward disaster monitoring and early
warning? GeoAl? Open Data Cube?

g location count.
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