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Outline

 Hadoop Use Case: big data computation

 Task satellite anywhere

 Citizen Probe: Crowdsourced data

2

Satellite images Crowd sourced data

UAV Images Open data
Disaster 

management 

platform

Computation Storage Data sharing Applications



Basic Information of Taiwan

•Geographic features

•400 km from north to south

•145 km from east to west 

•Area: 36,000 Km2 over 70% in 

slope land

•Population (2015)

•23,229,04 in total, 67.70% in 

urban areas

•Density: 633/ Km2 , only lower 

than Bangladesh

•Tectonic Conjunctions: 

•Philippine Sea plate

•Euro-Asia Plate

•High risk of tropical cyclones

•3.6 typhoons/year Source: NCDR



Economic Losses of Typhoon in Taiwan

Typhoon Death Injure

Agri. 
Loss

($US M)

(A)

Constr.

Loss

($US M)

(B)

Total 
($US M)

(A+B)

Chebi 30 124 22.3 0.7 23.0

Trami 5 - 2.2 4.9 7.1

Toraji 214 188 235.7 170.6 406.4

Nari 104 265 126.5 56.7 183.1

Utor 1 6 2.9 7.6 10.5

Total 354 583 389.6 240.5 630.1

Typhoon tracks in 2001

 In average, there are 3.6 typhoons touched down in 
Taiwan every year
 In 2001, 8 typhoons attacked Taiwan
 In 2004, 6 typhoons swept Taiwan 
 In 2005, 3 category-4 typhoons hit Taiwan
 In 2015, 4 typhoons invades Taiwan

Source: NCDR



World Bank: Major Types of Natural 

Disasters 

earthquake

landslidefloodtyphon

drought volcano

Source: NCDR



Taiwan Suffers More than Others

Source: World Bank, 2005

Source: NCDR
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Hadoop Use Cases
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The Hadoop environment
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Taiwan rainfall map rendering
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1. Rainfall partition operation

2. Continuous range of data obtained

Rainfall Interpolation Application 
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N

o
Description CPU RAM Virtual Machines

Physical

Machines
Software

1 Stand-alone machine

Intel(R)

Core(TM)

i5-3350P@

3.10GHz

8G None 1
Java Runtime

Environment

2

Virtual Machines

Computing

Environment

Intel(R)

Core(TM)

i7-2600@

3.40GHz

8G

4 VMs managed by

Hyper-V of Server

2008 (One with 2G

RAM and three with

1G RAM)

1

hadoop

0.20.205 and

Ubuntu Linux

11.10.

3

Distributed

Computing

Environment

Intel(R)

Core(TM)

i5-2400@

3.10GHz

12G

or 4G
None

3 (Master 

with 12G 

RAM and 

others with 

4G RAM)

hadoop

0.20.205 and

Ubuntu Linux

11.10.



Influence of 

selected factors

 Slope

 Height

 Geological

 Distance from the river

 Rainfall
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1. Calculate the probability of collapse

2. Partition computing
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Task satellite anywhere



Scenario of 

tasking anywhere
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FORMOSAT II 
images catalog API

Satellite Images 
Tasking APP

Server

Call 

ReturnReturn

1. Submit tasks (single day or cycle days)
2. Search the status of shooting task

Emergency of shooting images orders

Request



FORMOSAT Satellite Images Tasking APP
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Registration and 
sign-in page

Main page：
1. Submit task
2. Search submitted task
3. Notification



Submit shooting mission
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Task by 
Area of Interest

Select shooting area

By single day 
or cycle daily



Submitted task and search task
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Recommend to 
download files 
by desktop



Download products from web

 Due to the limitation of storage in mobile device.
 Users can download L4 images by web sites of desktop.
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Download zip files of  satellite images in L4 format
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Citizen Probe

Crowdsourcing to Build the Disaster Prevention 

Map of Resilience City
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 convenience stores

 11,000

 Gas stations

 2,600

 Government-own cameras

 50,000+

 Human volunteers

 23,500,000
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Citizen Probe App (Ongoing Version)
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Rescue diffculty

Serverity

From 0 to 10



Assessment of crowd sourced data
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Citizen Probe: Assessment of This Event

Belong to

Flood         Debris flow Earthquake        Other

Rescue capability

Extent of damage

Be able to Provide Basic Supplies

Be able to Provide Shelters

Needs to repair, but no danger

High risk to be evacuated



Conclusion

 Humanitarian Satellite Images

 Location-based VGI

 Big Data Processing Platform
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