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2014 WHO Report

現在 & 這裡的

空氣好不好？
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微型空氣品質感測計畫



Introduction to AirBox ~ Ling-Jyh Chen

微型感測器
微型感測器⇒大數據、人工智慧、物聯網
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Investigate low-cost sensors for air quality monitoring

Enable Empower
Reduce the technical boundary by open hardware/software/data

Energize
Promote environmental awareness, partnership, and collaborationEngage Encourage people to 

participate, and contribute
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https://medium.com/marketingdatascience/資料科學進化論-五種分析方式-types-of-business-analytics-97fe78938769

從微型感測到大數據到資料驅動決策
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描述性分析
Descriptive Analysis

診斷性分析
Diagnostic Analysis

預測性分析
Predictive Analysis

指示性分析
Prescriptive Analysis
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Project Results: Fine-grained Ground-level Estimation
Environmental Pollution ‘20

State-of-the-art: consider E / M / S
R2 = 0.66~0.87; RMSE = 5.0~12.9 μg/m3

Our work: consider E / A / M / S
R2 = 0.87; RMSE = 4.1 μg/m3

Data source:
• EPA station PM2.5 
• AirBox PM2.5
• Meteorological data: temperature, 

relative humidity, wind speed, rainfall
• Spatial predictors: land use, traffic, 

emission sources, population, elevation
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Project Results: Multi-Source Data Fusion
Atmospheric Environment ‘20• PM measurement from low-cost sensors, monitoring stations, and 

remote sensing.
• Characterize different datasets through colocation and calibration.
• Regional scale pollution mapping and pollution events identification.
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用開放促進公共化：從 微型感測 到 聯合校正
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用開放促進公共化：從空氣盒子到空氣大聯盟
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https://app.swaggerhub.com/apis-docs/I2875/PM25_Open_Data/

用開放促進公共化：讓每個想參與的人都被照顧到
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• Yearly visitors: 576,085 => 48,007 person/month, 
1,600 person/day, i.e., 1 person/minute

• Yearly hit count: 97,806,390 => 3.14 hits/sec
• Yearly traffic: 3.01 TB => 8.25 GB/Day

2017/11: 1
2018/04: 2,033
2019/04: 3,276 (+61%)
2020/01: 3,705 (+13%)
2021/11: 5,483 (+48%)

用開放促進公共化：用資料驅動自我省視



Internet of Things for Air Quality Monitoring: Past, Present and Future    ~ Ling-Jyh Chen

用開放促進公共化：透過社群參與回答每個人的問題
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用開放促進公共化：從 STEM 的角度扎根 K12 教育
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用開放促進公共化：用範例演示降低資料應用的門檻

https://learnciot.github.io/
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用開放促進公共化：從參與式感測到公私協力
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最常遇見/最需要避免的迷思

我有一個 x 方案可以解決 y 問題

太好了，我剛好需要！

新系統上線

謝謝！我沒有需要

我覺得你需要，

這是為你好 ……
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What’s the next?

Device
• Additional sensors 

(CO2, TVOC, sound, 
light)

• Green IoT
• IoT security
• Edge computing
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What’s the next?

Device
• Additional sensors 

(CO2, TVOC, sound, 
light)

• Green IoT
• IoT security
• Edge computing

Data
• Big data fusion 
• Cyber-physical-social 

data fusion
• AI-aided model 

simulation
• GeoAI and predictive 

database

Application
• Indoor applications
• Cross-disciplinary 

research
• International 

collaboration
• Data-informed decision 

making
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室外 -> 室內

Predictive maps of indoor 
PM2.5 concentration variations 
using LUR integrated XGBoost
approach at different scales: (a) 
county level, (b) township level, 
and (c) neighborhood level with 
3D visualization.

• Yi-Fang Chiang, Ka-Ui Chu, Ling-Jyh Chen, and Yao-Hua Ho. Predicting Risk of COVID-19 Outbreak by using Outdoor Air Pollution Indicators 
and Population Flow with Queueing Theory. Atmosphere, volume 13, issue 10, article number 1727, 2022.

• Pei-Yi Wong, Hsiao-Yun Lee, Ling-Jyh Chen, Yu-Cheng Chen, Nai-Tzu Chen, Shih-Chun Candice Lung, Huey-Jen Su, Chih-Da Wu, Jose 
Guillermo Cedeno Laurent, Gary Adamkiewicz, and John D. Spengler. An alternative approach for estimating large-area indoor PM2.5
concentration – A case study of schools. Building and Environment, volume 219, 109249, July 2022.

• Jose Guillermo Cedeño Laurent, Piers MacNaughton, Emily Jones, Anna S. Young, Maya Bliss, Skye Flanigan, Jose Vallarino, Ling-Jyh Chen, 
Maya Bliss, Borong Lin, Xiaodong Cao, and Joseph G. Allen. Associations between Acute Exposures to PM2.5 and Carbon Dioxide Indoors 
and Cognitive Function in Office Workers: A Multicountry Longitudinal Prospective Observational Study. Environmental Research Letters, 
volume 16, number 9, 094047, Sept. 2021.
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https://www.cna.com.tw/news/ahel/202209250136.aspx

空氣盒子 -> 聲音盒子

• Jia-Hong Tang, Bo-Cheng Lin, Jing-Shiang Hwang, Ling-Jyh Chen, Bing-Sheng Wu, Hong-Lian Jian, Yu-Ting Lee, and Ta-Chien Chan. 
Dynamic modelling for noise mapping in urban areas. Environmental Impact Assessment Review, volume 97, 106864, November 2022.



Introduction to AirBox ~ Ling-Jyh Chen

聲音盒子 -> 聽音辨位
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結語

•「大、人、物」促進更深層的資料驅動決策與治理

•「開放」促進溝通、互信、合作、共創

•「must-have」才是參與式感測的核心

•智慧環境感測還有許多待解的議題，期待未來一起合作！
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