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什什麼是物聯聯網
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h"ps://zh.wikipedia.org/wiki/ 	

• 物聯網是⼀個由實體物件連結網際網
路所形成的網路系統。 

• 這些「物」可以是任何裝置、交通⼯
具、建築物及其他的實體物品，並且
都有嵌入電⼦零件、軟體、感應器及
網路連線，同時藉由這些軟硬體搭配，
進⾏收集和交換資料等⼯作。 

• 物聯網可以藉由感測與控制的整合，
增進資訊系統的⾃動化、智慧化與運
作效能。 
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物聯聯網架構
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�����	
h#p://www.hightech.tw/index.php/2012-06-06-14-12-38/27-wireless-communicaAon/785-internet-of-things-2	
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物聯聯網應⽤用：智慧家庭
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物聯聯網應⽤用：智慧交通
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物聯聯網應⽤用：智慧城市
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物聯聯網應⽤用：智慧農場
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AirBox: a participatory ecosystem 
for PM2.5 monitoring
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What are we going to cover in this talk?

  1. Why is PM2.5 important?

  2. How did we build the system?

  3. What is the current status?

  4. What is the next step?
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從職棒冠軍賽看 PM2.5

12

Game 5: 2016/10/27

Game 4: 2016/10/26Game 3: 2016/10/25
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Fine Particulate Matter (PM2.5)
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霾害
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The Professional Solution
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• 76 multi-function stations (TW)
• huge and extremely expensive
• 10+ meters above the ground
• well-mixed atmosphere
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But, the question in our mind 
is just so simple that…

What’s the air quality  
here and now?
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We started the “participatory 
sensing" project in 2013
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low-cost sensors recruiting volunteers

big data and spatio-temporal analysis

MAPS
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2013

2014

2015

MAPS
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Then, we realized that…
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MAPS

cheap but inaccurate.. friends and students..

The data is small, sparse, and nothing we can analyze

low-cost sensors recruiting volunteers

big data and spatio-temporal analysis
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After MAPS met LASS (2015/9)
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MAPS

I don’t think we can overcome the scalability issue

Why are we always reinventing the wheels?

I really want to build a “participatory sensing” system
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Then, the journey starts
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Announcement for  
the 1st TW field try

2015/10/17

2015/11/29-2015/12/12
LASS 1st TW field try

LASS 1st gathering
2015/12/20

Supported by G0V
2016/2/9

Demo in Southeast 
Asia environmental  
research conference

2016/2/29

AirBox Taipei
2016/3/22

AirBox New Taipei 
2016/8/19

AirBox Kaohsiung
2016/7/26

Maker Faire 
Taipei

2016/5/7,8

GCTC
2016/6/13,14

LASS conference
2016/7/23

AirBox Tainan
2016/8/30

CENTRA Webinar
2016/8/22

ASEAN IVO
2016/9/6

EPA Webinar
2016/10/13
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The journey is speeding up
• from 1 to 100 to 1,000 devices 

• from 10km to 1km to 100m density 

• from Taiwan to Asia, to the world 

• involving academia, community, 
industry, and government
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  It’s not just a system by someone or some people.
  It’s an ecosystem by MANY parties of same goals. 
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The ecosystem in a nutshell
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The core spirit: open hardware/software/data
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The basis: lots of dirty works and experiments

compare to
TSI AM510

compare to
GRIMM Model 1.109

consistency test
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The ecosystem in a nutshell
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The pattern: from academia to community to industry

academia: focus on core issues

community: rapid POC

industry: reliable production

The basis: lots of dirty works and experiments

The core spirit: open hardware/software/data
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What are we going to cover in this talk?

  1. Why is PM2.5 important?

  2. How did we build the system?

  3. What is the current status?

  4. What is the next step?
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The devices
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Device Dashboard
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Open Data Service

• All measurement results are released in real time  
https://sites.google.com/site/pm25opendata/open-data 

• JSON format

https://sites.google.com/site/pm25opendata/open-data
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Voronoi Diagram

http://nrl.iis.sinica.edu.tw/LASS/GIS/voronoi/2016/10/17 09:00:00 CST
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IDW Diagram

http://nrl.iis.sinica.edu.tw/LASS/GIS/IDW/2016/11/4 7-10:00 CST
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Data Visualization by 3rd Party

http://airmap.g0v.asper.tw
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Brief Statistics
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• 1,000+ AirBox 

• 24 countries 

• 3+ requests/sec 

• 8GB data/day
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Well, is this what we want?

34

sophisticated dashboard?

smartphones everywhere?
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Let’s think about it deeper…
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Can we enable something that never could be 
possible without LASS/AirBox?
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Example 1: Emission Source Tracking
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Something happened on 2015/12/20
(UTC time)
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Example 2: Anomaly Detection
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Example 3: Pollution Detection
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Example 4: Device Ranking
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Example 5: Environment Education
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Example 5: Environment Education
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Example 6: Citizen Science
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Example 6: Citizen Science
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PM2.5 開放資料：社群協同分析平台
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Example 6: Citizen Science

44
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What are we going to cover in this talk?

  1. Why is PM2.5 important?

  2. How did we build the system?

  3. What is the current status?

  4. What is the next step?
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Many issues remaining
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Correlation with traffic and 

stationary emission source
LASS/AirBox 

device ranking

Smog forecast

Finer-grained PM2.5 

dispersion model

Post-deployment 
sensor calibration

On-demand 
response

Government 
policymaking

Urban
microclimate
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Plenty of Opportunities
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AirBox is an Open Ecosystem
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Become the first node in your community

Promote LASS/AirBox in your community

Work together on data analysis

Contribute your crazy ideas 
and work together on that

Make your city smarter 
based on this system
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Summary of the talk
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• We present the AirBox ecosystem and its 
application for Smart (& Happy) City. 

• The core spirit of the ecosystem is 
“openness” for HW, SW, data, and mind. 

• The journey is ongoing and speeding  
up; and we look forward to your 
participation.
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