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Atmosphere State

𝒙𝑨𝑻𝑴 = [𝑥56, 𝑥789, 𝑥:;97<,],

𝑥56 = 𝑤𝑎𝑡𝑒𝑟	𝑣𝑎𝑝𝑜𝑟
𝑥789 = 𝐴𝑂𝐷

𝑥:;97<, = 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒	𝑒𝑙𝑒𝑣𝑎𝑡𝑖𝑜𝑛

Surface State

𝒙𝑺𝑼𝑹𝑭 = [𝑥A! , 𝑥:B, 𝑥<5, 𝑥7C , 𝑥9C]
,

𝑥A! = 𝑙𝑜𝑐𝑎𝑙	𝑠𝑢𝑛	𝑧𝑒𝑛𝑖𝑡ℎ
𝑥:B = 𝑠𝑛𝑜𝑤	𝑔𝑟𝑎𝑖𝑛	𝑠𝑖𝑧𝑒

𝑥<5 = 𝑙𝑖𝑞𝑢𝑖𝑑	𝑤𝑎𝑡𝑒𝑟	𝑓𝑟𝑎𝑐𝑡𝑖𝑜𝑛
𝑥7C = 𝑎𝑙𝑔𝑎𝑒	𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛

𝑥9C = 𝑑𝑢𝑠𝑡	𝑚𝑎𝑠𝑠	𝑚𝑖𝑥𝑖𝑛𝑔	𝑟𝑎𝑡𝑖𝑜

Optimal Estimation

Prior
Knowledge
𝒙𝒂, 𝑺𝒂

Measurement
Noise
𝑺-

Atmosphere Model
MODTRAN

𝒍𝟎 𝒙𝑮𝑬𝑶𝑴, 𝒙𝑨𝑻𝑴
𝒕𝒅𝒊𝒓↓ 𝒙𝑮𝑬𝑶𝑴, 𝒙𝑨𝑻𝑴
𝒕𝒅𝒊𝒇↓ 𝒙𝑮𝑬𝑶𝑴, 𝒙𝑨𝑻𝑴
𝒕↑ 𝒙𝑮𝑬𝑶𝑴, 𝒙𝑨𝑻𝑴
𝒔 𝒙𝑮𝑬𝑶𝑴, 𝒙𝑨𝑻𝑴

Surface Model
Mie Scattering + DISORT
𝝆𝒔(𝒙𝑮𝑬𝑶𝑴, 𝒙𝑺𝑼𝑹𝑭)

Geometry State

	𝒙𝑮𝑬𝑶𝑴	= [𝜃(, 𝜃G, 𝜙G],

𝜃( = 𝑇𝑂𝐴	𝑠𝑢𝑛	𝑧𝑒𝑛𝑖𝑡ℎ
𝜃G = 𝑣𝑖𝑒𝑤	𝑧𝑒𝑛𝑖𝑡ℎ

𝜙G = 𝑟𝑒𝑙𝑎𝑡𝑖𝑣𝑒	𝑎𝑧𝑖𝑚𝑢𝑡ℎ
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