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GMAP Remote sensing composition:

Geological Mapping MULTISPECTRAL IMAGING
* N separated bands

Multi- or Hyper-spectral imaging

Panl (v, v)

AN I

HYPERSPECTRAL IMAGING

* Continuous spectrum

HYPERCUBE

Source: Nireos, Adapted from Giannoni
et al 2018 J. Opt. 20 044009
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GMAP Remote sensing composition:
. Geological Mapping
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(( GMAP  Spectroscopy:

. Geological Mapping is a technique of investigation that exploits the interaction between
} energy and matter

Interaction between electro magnetic radiation and surface

+ electron excitation
, » » transitional metal — incomplete d/f orbital
electronic transition - if enough energy an electron can jump to
an higher quantum energetic level

- alteration of external electronic orbital -
" electronic energy states
molecular transition + atoms vibration one respect to the other -
vibrationa energy states
+ atoms rotation one respect to the other -
rotational energy states
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GMAP  Spectroscopy:

. Geological Mapping The reflectance-emittance spectroscopy is a technigue that exploit the
interaction between E.M. radiation and matter

What happens when light hits a material?

Incident light Reflected
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Geiger 2004
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GMAP  Spectroscopy:

. Geological Mapping The reflectance-emittance spectroscopy is a technigue that exploit the
interaction between E.M. radiation and matter

What happens when light hits a material?

Incident light Reflected
(wk) — (wk)
(w.k)
— >
Geiger 2004 Absorbed
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GMAP  Reflectance

. Geological Mapping The reflectance spectroscopy is the study of the reflected or diffuse
light, from a body, as a function of the wavelength

reflectance

1.5 2
wavelength (um)

Onda Elettromagnetica

—) > o Mntensita def
A E mpo elettrico (W' k ) '
) = V.~ fntensita det B VaVaS —
\ ) v R campo magnetico
4 | ¢ / —.—
| |/ \ | ,
L \
(w,k) I
4

eUr(@ PLANET 2024

Research Infrastructure




GMAP Emittance

. Geological Mapping The emittance is the energy radiated by the surface of a body per
second per unit area
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GMAP Data Set:

. Geological Mapping Often data are hyper- or multi-spectral images, we can consider
them as a 3D data, called “cube” ®

Images / data cube: Emissonangle
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GMAP Data Set:

. Geological Mapping PUSH BROOM mode
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GMAP  VNIR Reflectance spectra:

. Geological Mapping Often data are hyper- or multi-spectral images, we can consider
them as a 3D data, called “cube”

The spectroscopy of reflectance
is the study of the reflected or
scattered light, from a body, as a
function of the wavelength

Reflectance spectra are
controlled by several factors —
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Electronic Molecular
—= T - .
Transition CF Vibrational
Transition [IVCT ~ Qvertones and

combination of overtones

Transition OMCT  due to: H,0 and OH- or
(SO4)* or (CO,)*

concentration of minerals,
dimension of crystals,
opacity,

type of surface
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GMAP  VNIR Reflectance spectra:
. Geological Mapping

Absorption parameters
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GMAP  VNIR Reflectance spectra:

. Geological Mapping AbSOFptiOﬂ types:
electronic molecular

Spectral Library Plots Spectral Library Plots
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/GMAP VNIR image analysis:
@ T Different approaches:

Hyperspectral classification: Spectral Parameters:
« Take into account all the spectra « Simplify the spectral analysis;
information;

* Reduce the calculation-weight;

« Permitto classify units directly;  Permit comparison  between

« More complex classification level, different portion of the spectral
and often require a supervision to range (e.g. different absorption
select endmembers bands, different slopes)
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GMAP  VNIRimage analysis:

Geological Mappin V- .
& B Hyperspectral classification:

142°45°'W Giacominietal. 2012 Icarus 1210 30°'W

[ZRaEE 18° 30° S Daedalia Planum, Mars
ww = —
=l 0% . _g
= D3c|
=1 034
=DS k‘
o . . .
- 8 DR i Supervised classifier
D6 c b iy
0% 8 o el
B osbr 8 sy
I3 T 0=
I o &
B oc
=D9i 026 4
it ]
B oo 024
o 77T
-D|00/ 08 10 12 14 16 18 20 22 24 26 28
g o1a Wavelength (um)
D12a
R L , Spectral
o2 ’ v \i\ § o ~4
=z:z(n . B B N - 4 Angle
= :
8 £ . Mapper
I o1 3
Cle 8
OVIV” 0.94 o
33°54’S

eUr(@ PLANET 2024

Research Infrastructure



GMAP  VNIRimage analysis:

Geological Mappin
&y Spectral parameters:
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GMAP
&

Geological Mapping

VNIR image analysis:

Spectral parameters:

Mangold et al. 2007 JGR
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See following Zambon F. talk
and Moon ex. tomorrow

Geological Mapping

Clementine Iron Map of the Moon
Equal Area Projection

,  Ol-map KAGUYA EISM
Ry 5

o V& i
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Lemellin et al., 2016

eur(@® PLANET 2024

Research Infrastructure




MAP

Geological Mapping

CRISM

See following Baschetti B. talk Mars

and Mars ex. on Thursday

CRISM Ratioed I/F
(offset for clarity)

Mg“Smectite

Fe-Smectite

Kaolinite!
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