
Metrology for Integrated marine 
maNagement and Knowledge-transfer 
nEtwork

Project funded by the European Commission within the Horizon 2020 
Programme (2014-2020)
Grant Agreement No. 101008724

INFRAIA-02-2020: Integrating Activities for Starting 
Communities



A computer

Access to the internet

Some data to analyse

Requirements
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Data Basics
Two modes of operation
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Network Mode
Data goes from the SCK to the Platform

You can get the data in many ways, in 
near realtime:

- The REST API (for everything) via the 
web, the dashboard, python scripts… or 
anything!
- Websockets (for real time updates)

Offline Mode
Data doesn’t leave the SCK

You need to extract the SD card from 
the SCK and load it somewhere (a 
spreadsheet, a script)



More on the data



Offline Data
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Data doesn’t leave the SCK. It’s only stored on the SD card

You need to extract the SD card from the SCK and load it somewhere (a 
spreadsheet, a script). One CSV file per day in the SD card:

We will see how to concatenate the data using 
python in the next session

We will also see how to load the data in python 
or other software!

One CSV file 
per day in 

the SD card!

Offline mode
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Getting a token for posting data



Processing Data
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Basic operations
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Processing data
Basic operations
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Result = f(ADC_48_1) + g(ADC_48_3)

This can be done in any programming language 
without much hassle…



Processing data
Making it repeatable
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Objectives

- We want to be able to process the data ourselves without relying on scripts 
in someone’s computer

- We want to be able to share recipes with the processing algorithms

- We want to be able to automatize the process for the data processing



Processing data
Making it repeatable
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Device

Sensors MetricsReadings

Where the sensors of that particular device live:

'CCS811_ECO2': {'desc': 'Equivalent CO2', 'id': 
'112', 'units': 'ppm'},

'CCS811_VOCS': {'desc': 'total Volatile Organics 
Compounds', 'id': '113', 'units': 'ppm'},

'PM_1': {'desc': 'PM1 measurement from PMS5003', 
'id': '89', 'units': 'ug/m3'},

'PM_10': {'desc': 'PM10 measurement from PMS5003', 
'id': '88', 'units': 'ug/m3'},
 
'PM_25': {'desc': 'PM2.5 measurement from PMS5003', 
'id': '87'...



Device

Processing data
Making it repeatable
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Sensors MetricsReadings

Where the actual data is



Device

Processing data
Making it repeatable
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Sensors Metrics

The “recipes” for data processing

Readings

All you need to do is:

1. Create a python function that processes the data as 
simple or as complex as you need

2. Define the arguments for that function

3. Put together a recipe in JSON format 



Device

Processing data
Making it repeatable
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Sensors Metrics

The “recipes” for data processing

Readings

'CO': {'desc': 'Calculation of CO based on AAN 803-04',
  'id': 152,
  'kwargs': {'ae': 'ADC_48_2',
   'alphasense_id': '132070362',
   'from_date': '2021-01-21',
   'timezone': 'America/New_York',
   't': 'EC_SENSOR_TEMP',
   'to_date': None,
   'we': 'ADC_48_3'},
  'post': True,
  'process': 'alphasense_803_04',
  'units': 'ppb'},

What this recipe does:

Gets analog sensor data and calculates CO based on a 
funcion called alphasense_803_04

The function also uses calibration data and returns data in 
ppb

We post the CO data to the platform in ID=152



Processing data
Automatizing the process

Grant Agreement No. 101008724
Project funded by the European Commission within the
Horizon 2020 Programme (2014-2020)

We can now create blueprints that will hold these recipes and that automatically will have a description for 
the algorithms in ALL our devices with the same blueprint

We can then share the blueprint and have it available for everyone:

https://github.com/fablabbcn/smartcitizen-data/tree/master/blueprints 

More info is available at:

https://docs.smartcitizen.me/Guides/data/Custom%20data%20processing/ 

https://github.com/fablabbcn/smartcitizen-data/tree/master/blueprints
https://docs.smartcitizen.me/Guides/data/Custom%20data%20processing/


Processing data
What happens with individual calibrations?
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We need to identify the individual hardware with a particular 
HARDWARE_ID

- We can associate a blueprint with it
- We can associate calibration data with it too

Both of them, can be stored in a single file and then used for 
processing the data

https://github.com/fablabbcn/smartcitizen-data/tree/master/hardware

Note: this is not necessary for the water sensors in the default setup. Only 
needed if you want to go beyond it. 

https://github.com/fablabbcn/smartcitizen-data/tree/master/hardware


Processing data
How does this look in practical terms?
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Processing data
When is this needed?

Grant Agreement No. 101008724
Project funded by the European Commission within the
Horizon 2020 Programme (2014-2020)

ONLY when you have something special going on:

- either you have a very specific algorithm you want to apply

- or, you have sensors that need calibration and the calibration can’t be 
stored on the sensor itself (water sensors don’t need this!)



Legacy



Legacy
Why is this important?
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● We want to have a digital presence of your projects

● We want to be able to show that fully reproducible 
science is possible

● We want to test if this is all useful and practical



Legacy
Structure
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● You have content pages that can have 
documentation about the project you are doing

● Some pages about the sensor deployment, setup 
and issues found in the process

● Data is also part of the process website, with 
analysis, and conclussions

● All public!



Legacy
First steps
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● You need to have a github account (other platforms are OK if you rather not use github)

● Now visit the template and let’s follow the steps in the setup section
https://fablabbcn.github.io/smartcitizen-minke-template/docs/intro.html 

https://fablabbcn.github.io/smartcitizen-minke-template/docs/intro.html


And on the next session...



And on the next session...

Visual programming

Other projects
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