Supporting Information for Article:

Low-cost sensors for indoor PV energy harvesting

estimation based on machine learning
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Figure S1. Surfaces decision of the most successful trained classifiers.
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Figure S2. Decision surface obtained for different classifiers with different normalizations. Darker points
are the experimental dataset used for the training of the classifiers.
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Figure S3. Details on the values featured in the data configuration for each normalization.
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Figure S4. Generalization results of the classifiers for the different types of normalization applied to the

data.



Broadband Normalization Blue Normalization
F - Linear Discriminant A - Fine KNN
0 50 100 0 50 100

F - Quadratic SVM

!
!

(=}

50 1

(=3

0

Infrared Normalization

F - Linear Discriminant

!

(=]

50 1
L - Linear Discriminant

(=3

0

!

0 50 100
Red Normalizatiorg
A - Fine KNN
0 50 100

A - Weighted KNN

H
!

(=}

50
B - Weighted KNN

—
(=3

0

!

0 50 100
L - Fine KNN
0 50 100

L - Linear Discriminant

!

(=}

50
L - Weighted KNN

g

H
!

(=}

50
M - Weighted KNN

—
(=3

0

!
i

(=]

50

—
(=3

0

A - Weighted KNN

0 50 100
B - Fine KNN

0 50 100
G - Fine KNN

0 50 100

G - Weighted KNN

i

(=]

50
L - Fine KNN

—
(=3

0

!

(=}

50
L - Weighted KNN

1

(=3

0

0 50 100
M - Fine KNN
0 50 100

M - Weighted KNN

!

0 50 100
R - Fine KNN
0 50 100

R - Subspace KNN

(=}

50
R - Weighted KNN

—
(=3

0

(=]

50

—
(=3

0

Switching Ratio [%]

Figure S5. Value of the switching percentage of the classifiers tested. Six classifiers are highlighted for
having a value close to the 50% considered as ideal value.
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Figure S6. Difference between four light spectra taken at different time of the day.



25f
25
~ I'_|20 L
50 =
Eis E15;
> >
2210 2010+
O Q
= =
Lu 5 L LT-J 5 -
0 * , A 0 : : :
08:00 12:00 16:00 20:00 08:00 12:00 16:00 20:00
25 : : ; 25 : , :
§20 3 §|20 |
E 15+ E 15+
e e
> >
o010 | o010 ¢
Q Q
= =
=5 Qo5
0 : - : 0 : : -
08:00 12:00 16:00 20:00 08:00  12:00  16:00  20:00
25 25
§20 §20
g15 g 15
> >
8010 o010 ¢
() O
o =
M s M sl
0 0 ,
08:00 12:00 04:00 08:00 08:00 12:00 16:00 20:00
20 25 — ‘ ;
— 20}
2| =
15
£ £
3 8310
St Yt
2 s &
QD m 5
' N " 0 1 L "
08:00 12:00 16:00  20:00 08:00 12:00 16:00 20:00

— Estimation with a Spectrometer

—1 Estimation with the Low-cost Device - - Prototype Measurements
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Figure S7. Comparison between the energy harvestable calculated based on the spectrometer data and
the low-cost device with the prototype measurement as control.



4 GUI#3-ANALYSER

Select Light Environment

Location
HOME
ROHRBACH
LANESTER
EXEMPLE
CARLIT
IM2NP
TEST

Source

Available Data

Number of observations (586)

Load Exisiting Model

BLUENorm_LIRB_FKNN.mat
BLUENorm_LIRB_WKNN. mat
KNN_NORMB_CONFIG38_K10_DIST_euclidean. mat

Energy Harvesting Analyzer

Load File(s) File(s) Loaded

All needed files loaded. @ llluminance
—— @ Full
Start | 2020-10-05] ~ | @ RGB

Stop | 2020-10-10] + | | clear

Connect MS
Connect to MS to start analysis

Start Analysis

Solar cell(s) to be used ‘

Selection | GaAs (AltaDe... V¥ | First, choose a location

Analysis Results Harvester

Device Mean Power Needs

mWwW

# Cells Surface

Total Energy Harvestable
5.44 mWh/cm*

Mean Energy Harvestable
0.91 mWh/cm?/day

Figure S8. Example of the results obtained using an graphical user interface applying the method
exposed in the article. Its final use is to give practical insights on the surface of the PV cell technology
chosen (here GaAs) to achieve complete autonomy of an electronic device.



