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EUBBC-Digital Project

18 EUBBC-Digital partners: 8 from
3 Latin America countries, and 10
from 6 European countries, who
join forces to develop globally
available learning modules in the
Energy area.
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Introduction
EUBBC-Digital (Europe, Brazil, Bolivia and Cuba) project aims at

enforcing Capacity Building to create globally available digital learning
modules, to collaboratively implement postgraduate programs in
Latin America

What we do ?

4AA\
] ,
\\ /4 Learners can access the learning
modules no matter where they are.
Accesibility
P Teachers create or reuse existing learning
= material and get feedback from other teachers,
through a Quality Assurance Process.
Create & Share
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Introduction
EUBBC-Digital (Europe, Brazil, Bolivia and Cuba) project aims at

enforcing Capacity Building to create globally available digital learning
modules, to collaboratively implement postgraduate programs in
Latin America
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What we do ?

e

Learners can use remote labs at their
own location.

Remote Labs

N /
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Introduction

Streaming video

What is a remote Laboratory ?
Remote control
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A booking system is needed ®
’ ‘ laboratory

Real time

control
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Motivation
Create several remote laboratories in the energy area ghIOtOEOIta":
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Spectrometry Remote Lab

= Spectrometer

Software +
Licence

How to turn this equipment into a
remote laboratory ?

Optical sources
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Spectrometry Remote Lab
Spectrometry Remote Lab Kit

Linear
actuator

artphone
ctrometer

Light
Sources

loT control

device /

REVISTAEN ESPANOL DE OPTICAY FOTONICA

A spectrometer based on smartphones and a low-cost kit for transmittance and absorbance measurements in real-time
O. Ormachea, A. Villazdn, R. Escalera
V50-N3/2017 Seccidén: Espectroscopia
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Spectrometry Remote Lab
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A spectrometer based on smartphones and a low-cost kit for transmittance and absorbance measurements in real-time
O. Ormachea, A. Villazdn, R. Escalera
V50-N3/2017 Seccidén: Espectroscopia
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Spectrometer based on Raspberry Pi

SpectraPi v X
Menu

Element detection
Automatic calibration
Restart
Stream

Auto Exposure:
10

aeH Q=

SpectraPl: Python program
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Spectrometer based on Raspberry Pi: Calibration process

1. Get the intensity of each pixel by pre-processing spectra image:
[RGB] => [Y’UV] where Y= (0.257%xR) + (0.504xG) + (0.098xB) + 16

SpectraPi v X
i Menu
n

. . /
intensity; = g Y ; - o

7: — 1 200 + Automatic calibration

Restart

150 A

100 A

2. Peaks detection ﬂ B
50 - IT
0 | s

Intensity [a.u.]
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pectrometer based on Raspberry Fi: IVianual calibration
process

3. Selection of reference lines

Reference lines - mercury:

® 435.83nm
® 546.07 nm
©)
Calibration
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pectrometer based on Raspberry Pi: Manual calibration
process
4. Calibration by fitting a first-order polynomial r — I
v NS POy y=y1+(y2—y1)><x2_$1

Reference lines - mercury:

® 435.83nm
® 546.07 nm

Viewer mode calibrated data

A: 543.30 [nml - Intensity: 3029.20 [a.ull

Wavelength [nm]
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pectrometer based on Raspberry
lamp
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pectrometer based on Raspberry
lamp

Object detection

v X

Menu

Element detection
Show chart
Automatic calibration
n On (0.91) Restart

i . ' Stream

Auto Exposure:

En {0.82) 10
[

Frame Exposure:

5

s

AeH PQE
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pectrometer based on Raspberry Pi: Calibration process with Ne
lamp
SpectraPi v X

Automatic calibration

Element detection |

250
’ Show chart |
200 A Automatic calibration |
Automatic selection E 150 - Restart |
of reference lines z stream |
£ 100 -
c Auto Exposure:
10
50 - |
Frame Exposure:
J 5
01 |

400 450 500 550 600 650 700 750
Wavelength [nm]

e PQ=
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Spectrometer based on Raspberry Pi: Automatic Calibration
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Spectrometer based on Raspberry Pi: Wireless transmission
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Spectrometry Remote Laboratory based on Raspberry Pi

Remote Lab Server R

Database

Publish

-*"Control :

<« :

Video frames | Web-cam e
& . .
RaspberryPi :

Remote lab REST \_ Spectrometer device )i
AP| ST "y

Spectrometry Remote Lab kits
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Spectrometry Remote Laboratory based on Raspberry Pi
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(&) SPECTROMETRY REMOTE LAB

Spectral data Experiment view
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128 80 256.60 84.4
Wavelength [A)

Selected data:

Light source control Camera controller

Red @ Green @ Blue @ Neon °
m Actuator control °
You can move the led’s

actuator to
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Thank You
so much !
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