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Objectives

48.27 + 200

180

» Creating a concentration map of air pollutants

160

> Real-time

> High spatial resolution (every 200 m) 4818

120

» High temporal resolution (every minute)

Latitude

» Finding and quantifying emission sources Ml 7

» Understanding the interactions between nitrogen oxides 48,09
and other air pollutants

NO2 Concentration (/:g/m3)

» Determining the best suited locations for monitoring
stations

» Evaluating existing and planned mitigation policies 4 ==
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Figure 1: Example of an NO, concentration map of Munich

measured with a mobile instrument in our 2016 campaign
(Zhu et al. 2020)
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Smart sensor box

» Self-development (mainboard + sensor boards)

» Stand-alone system

>
>
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» Various gases (4) + particulate matter:

>
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» Special airflow principle using an air duct

Battery-powered + solar power
UMTS connection (more reliable than LoRaWAN)

Automated calibration based on loT + Al

NO, NO,
Ozone

Carbon monoxide

Air duct

PM10 + PM2.5
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Sensor site:
advertising

" S
Sensor site: In total:
advertising i = 50 sensor
board sites
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50 sensor boxes
Distributed in the inner city of Munich
Distance between sensor nodes: = 200 m

Sensor sites:

» Next to the street (e.g. on advertising boards
and pillars)

» Fulfilling EU regulations

Each sensor node is connected to the server at our
university (TUM) via UMTS

Regular calibration (twice a week) using a mobile,
high accuracy calibration unit combined with machine
learning algorithms
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Special features of our approach

» Combination of NO, and PM » Recurring calibration with mobile reference
—> understanding interactions between them instruments twice a week to ensure data quality
» Very low power consumption in standard mode > Own calibration algorithm (no black box as itis
(< 30 mW): 1 measurements per minute the case for commercial products)
» Three additional operation modes: » Creating a map using semantic kriging
> Initial side-by-side calibration » Estimating emissions using microscale models

» On-site calibration (1 sample per second as
long as calibration unit is in the vicinity)

» PM mode (when solar power is available)
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