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ML algorithm for the identification
and characterization of
absorption bands

Comparison with other spectra to
obtain info about the mineralogy

NASA/MRO-HiRISE image of Phobos (PSP_007769_9015)
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A. Background acquisition on machine learning
A.1. Attend machine learning lectures
A.2. Literature review about machine learning
A.3. General knowledge about machine learning

B. Development of ML algorithm to process remote sensing data
B.1. Thermal correction of the data
B.2. Extraction and automatic identification of spectrum absorption bands
B.3. Automatic comparison between extracted features with both laboratory data and other SS bodies spectra
B.4. Adaption of algorithm for PA cases studies (LESIA)
B.5. Creation of a database open to PA users (desiderata)

C. Interpretation of the obtained data from a scientific perspective and analysis of laboratory mineralogical
analogs
C.1. Application of the algorithm to real remote sensing data and analysis
C.2. Application and adaptation of algorithm to PA context
C.3. Analysis and comparison of multiple laboratory analogs

D. PhD thesis finalization and future perspectives
D.1. Writing the Ph.D. thesis 5
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A. Background acquisition on machine learning
A.1. Attend machine learning lectures
A.2. Literature review about machine learning
A.3. General knowledge about machine learning
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1. Attend machine learning lectures m——————————8  |\lachine Learning MOD B (005PD - INQ0092522) + 1
2. Literature review about machine learning

3. General knowledge about machine learning
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B. Development of ML algorithm to process remote sensing data
B.1. Thermal correction of the data
B.2. Extraction and automatic identification of spectrum absorption bands
B.3. Automatic comparison between extracted features with both laboratory data and other SS bodies spectra
B.4. Adaption of algorithm for PA cases studies (LESIA)
B.5. Creation of a database open to PA users (desiderata)
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B. Development of ML algorithm to process remote sensing data

— emevem | secowvem kD e

3) — 100
ONDJFMAMJ JASONDJFMAMJ JAS ONDUJFMAMUJJ AS :225KBB m
p— 4 ——250 K BB B
DEEESEEEN e 4 R =3
ENENENENE EuNS = 300K BB E
llll.l.l.m NE 3 ——350K BB =
4 T
= —
= = 5
N -
EEEEEEEEE 5 3
oz 3 S

EEEEEE
OO

0 1 2 3 4 50 1 2 3 4 5
Wavelength (um) Wavelength (um)

1. Thermal correction of the data Pajola et al. 2018
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2. Extraction and automatic identification of spectrum absorption bands
3. Automatic comparison between extracted features with both laboratory data and other SS bodies spectra

4. Adaption of algorithm for PA cases studies (LESIA)
5. Creation of a database open to PA users (desiderata)
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B. Development of ML algorithm to process remote sensing data

Spectrum of Asteroids
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B. Development of ML algorithm to process remote sensing data

Spectrum of Asteroids COmpariSOn Wlth

—— (446) Aetherintas - A (Magrin et al. 2006)
——— (4) Vesta - V (Magrin et al. 2006)
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« Spectra of meteorites
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C. Interpretation of the obtained data from a scientific perspective and analysis of laboratory mineralogical

analogs
C.1. Application of the algorithm to real remote sensing data and analysis
C.2. Application and adaptation of algorithm to PA context
C.3. Analysis and comparison of multiple laboratory analogs
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C. Interpretation of the obtained data from a scientific perspective and analysis of laboratory mineralogical
analogs
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1. Application of the algorithm to real remote sensing data and analysis

2. Application and adaptation of algorithm to PA context

3. Analysis and comparison of multiple laboratory analogs| =—==lp-  Observatory of Arcetri, Firenze
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Credit: INAF-Osservatorio Astrofisico di Arcetri 1 6
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Credit: INAF-Osservatorio Astrofisico di Arcetri
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4. Taking the spectra

Credit: INAF-Osservatorio Astrofisico di Arcetri
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D. PhD thesis finalization and future perspectives
D.1. Writing the Ph.D. thesis 20
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