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HER PM2.5?

€PM25s
Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
S50-70um <2.5um (microns) in dameter

(microns) in diameter

& PM1o
Dust, pollen, mold, etc.
<10 um (microns) in diameter

90 um (microns) in diameter
FINE BEACH SAND
image courtesy of the U.S. EPA
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PM2.5 FIF IR R iR

1. Particulate matter enters our lung
system through the nose and throat.

4. pPm2.5 can penetrate deep into the

lungs. It can travel all the way to the
alveoli, causing lung and heart
problems, and delivering harmful
chemicals to the blood system.

@ Dr. Ling-Jyh Chen (cclljj@iis.sinica.edu.tw)

2 ‘ 3 The larger particulate

(PM10) is eliminated through
coughing sneezing and swallowing.
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PM2.5 N2 (WHO)

3 million deaths 4.3 million deaths

atftributable to ambient air pollution attributable to household air pollution
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PM2.5 R (World)

Cities with the worst air

This chart shows tha cities that nad the highest annual len

Is of PN 2.5

=)
smaller than 2.5 microns thal can be damaging 1o human health — in 201

Delbi, Indis

Pamna, India

Gwalior, India

Raipur, India

Karachri
P axistan
Peshwar,
Pa«sian

Rawapinci
Pa«is1an

<roramabad
ran

Ahmariabad
ndia

Lucknow, India

Firozabad
ndia
0 S0 100
Notes
P\ 2.5 leys emeasJrad inunits of Qram per cubic metes
Source: world Health Qrganizaior
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SERRARGE 2013 MNE T

low-cost sensors recruiting volunteers

big data and spatio-temporal analysis
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Version 1.0
Arduino Uno

Version 2.0
Arduino Nano

PM 2.5 (Sharp)

barometer
PM 2.5 (PPD)

temperature/
= humidity
Version 3.0

Intel Galileo Gen 2

cooling

fan

temperature/
humidity PM
barometer
Bluetooth
"Realtime Display.
. co;

Version 4.0
Arduino Nane
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8% > SEMRRREMT

cheap but inaccurate.. friends and students..

big data-and-spatio-temporal analysis

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

Data Analysis, GIS,
Visualization, etc.
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2015/10/17
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LASS E—-RaWIRLR

LASS LASS
(Linklt One) (Realtek Ameba)
MAPS and more...

(Arduino Nano)
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2017/6
Taoyuan city: 235
2016/3/22

Taipei City :143 Ve,
P Y MIAOLI - ‘n - g

—> TAOYUAN

TAICHUNG

2016/8/19
New Taipei City:298

HUALIEN

TAITUNG

2016/8/30 & 2016/8/17

2016/7/26
Kaohsiung :242
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LASS FT AirBox

Medialek Linklt  pegjtek Ameba ~ Medialek LINkIt e pjiek Ameba  Realtek Ameba

Platform

One Smart 7688 Duo
T/H sensor DHT22 HTS221 BME280 SHT31 SHT31
PM sensor PMS3003 PMS5003 PMS5003 PMS3003 PMS3003
CO2 sensor - - - SenseAir S8 -
Air pressure - - BME280 - -
Open source YES - YES - YES
Open data YES YES YES YES YES
Phone app - YES - YES YES
End user makers schools academia citizens makers/citizens
DIy EHE LR 102Xx6.5x4.8 148x11.2x45 124x84x54 15x10x 5 12x7 x4.2
Price (USD) 90 110 90 140 60
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e The real time data is freely available
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[MAPE] MAPE0047 (PMZ.5+30.0)

https://pm25.lass-net.org/GIS/IDW/
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e Government: TW EPA, TPE, KH, New

TPE, Tainan, Taichung, NCHC, MOST, ..

e Academia: AS-IIS, AS-RCEC, SUTD, ...
e Industry: Edimax, Realtek, ...

e Community: LASS, GoV, CENTRA,
CECEA, PRAGMA, ...

e Hard-working bees: my research teams,
students, interns, and many friends
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