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ü  high resolution DEM, "
ü  description of material distribution with fractal characteristics,"
ü  BRF measured in the laboratory for a series analogue materials, or derived from 

CRISM,"
ü  mixing of spectral signatures at different scales,"
ü   3D radiative transfer between atmosphere and surface (fluxes and radiances). "
"
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Spectrophoto-goniomètre"
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Paramètres	photométriques	Hapke	évalués	
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b	is	dominated	by	the	higher	value	of	br	

Résultats	expérimentaux	 Paramétrisation	mathématique	
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Reflectance	factors:	bidirectional	ρdd	

hemispherical	directional	ρhd	

Lambertian	ρL	
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Aerosols!
AOD!

⇢ATM

⇢BOA(exp(�⌧/µ) +Gd)

total	reflected	by	surface-atmosphere	:			

Reflectance	by	the	
atmosphere	alone	for	
a	collimated	
illuminaEon	

Direct	and	diffuse	transmission	through	the	atmosphere	
1D	scheme	

⇢TOA = ⇢ATM + ⇢BOA(exp(�⌧/µ) +Gd)
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The	simulator	generates	the	BOA	image										,				the	map	of	the	path	radiance										and	the	
map	of	combined	direct	and	diffuse	transmission																																												to	the	sensor	with	an	
AOD							varying	between	0.1	and	1.5.		
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S	Douté,	SFPT-GH,	Montpellier	2018	



Typical	Martian	dust	locally	mixed	
with	basalt,	nontronite,	and	olivine	

Abundance	map	 Simulated	TOA	HS	image	 BOA	normalized	reflectance	HS	image	
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Conclusion	
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