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Leaf inferception and reflection

» E':Transverse plane wave
E'= FE]l + FE/\7r

» Stokes vector
(1) ( EE;+EE;
ol e |l ja| EE-EBE
o | 2Vw | —-EE-E.E;
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» | eaf partially reflects specularly incident light

E' = RE!
E' = R.E!

Mueller matrix: M

» |n terms of Stokes vector: I, =




Problematic Leaf level

= |ncident light is unpolarized : I; =

Polarizafion example
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Canopy level
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Monte Carlo: Ray Tracing
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Problematic Leaf level

Canopy level

Experimental Results
LAI=2; (p, ) = (0.2,0,2); LIDF=planophile; 6, = 50°;

Results

Conclusion
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Forward Interpretation:

Horizontal polarization
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Inclined-Forward Interpretation:

Diagonal Polarization

Horizontal &
Diagonal Polarization
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More realistic results

0.01 <

®» | eaves produce negative polarization: <
coherent scafttering in the backscattering 0015
direction (Martin et al. 2010)
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®» | eaves produce circular polarization: circular
dichroism due to the asymmetric chlorophyll =
absorption (Martin et al. 2010)
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Conclusion
» Forward VRTM is proposed

» Mueller Maftrix
=» Monte Carlo ray tracing

» Results

» | eaves highly polarize light for high sun-sensor angles

» Horizontal polarization is observed in forward direction

» Diagonal polarization is observed in the inclined-
forward direction

» Perspectives

» Fxtend the model to simulate polarization within
leaves

» Couple within leaves and within canopy models
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