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Table 1 The inversion result of kernel parametersfor different crop geometry var ieties
/nm
450 550 680 800 960 1100
411  fis  0.0332x0 0009 00651+0 0013 0.0362+0 0007 0 474+0 012 0 444 +0 013 0 4800 021
fwo 0 00199+000013 0 00820+0.00024 000194000031 00764+00022 0 0572+0 0034 0 07100 0028
feo 0010800007 00127+00009 00130+00006  0.0104+00011 -0 00165+0 0039 -0 01100 0045
9507 fiox 00323+0.0017 0 065 4£0. 000 12 0.0328+0 000 21 0 457 £0. 025 0.431+0 037 0 465+0 048
fwo 0 00433+0 00014 00152+0.00023 0004124000018 00844000015 (0 0825+0 0026 0 0840+0 0035
fgo 0.00895+0 00015 0009194000011 0.00912+000022 -000863+0.0006 -0.00473+00021 -0.00776+0 0013
(450 nm) (550 nm)
(680 nm) 800,960 1100 nm 1 () (W +fU/10- fi2
(fio) )
(450, 550, 680 nm) ,
(fo) (fw) (@) (f® - £5/10- f5o)/ (f& + f%/10- i
(800, 960, 1 100 nm) (fo) ,
(fvol)
SSI NDFI , )
(structure parameter senstive index , SPEI) , SPEI, SSI NDFI
, 411 9507
SPEI = (fi - £%/10- &)/ (f + f%/10 - f2) (4) 680 nm, 800 1 100
SPEI nm, 411 680 nm 800 nm
(1) : o , “ RER" . 2
, LAI s , 411 9507 ,
fio , ey SPEI > SSI > NDFI
o
SPEI > SSI > NDFI
fred 5]
(2 (fH - f%/10- i3 (SPEI)
, SPEI
Table 2 Inversion result of SPEI, SSl and NDFI
SPEI Ssl NDFI
680 nm 0 144 1 769 0. 709
41t 35 800 nm 0. 118 1 695 0. 690
680 nm 0. 119 1 695 0. 690
41t 35 1100 nm - 17. 678 - 4180 - 2 666
RER 0. 244 2 226 0. 805
680 nm 0. 244 2 226 0. 805
9507 38 800 nm 69 814 25. 863 13 627
RER 0. 233 2 220 0. 804
680 nm 0. 233 2 220 0. 804
9507 38 1 100 nm 62 019 25. 542 13 486
RER 0 144 1 769 0. 709
3 :
NDV I

(fio) ,
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Crop Geometry ldentification Based on Inversion of Semiempirical BRDF
Model s
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Abstract Investigations have been made on identification of erective and horizontal varieties by bidirectional canopy reflected
spectrum and semi-empirical bidirectional reflectance distribution function(BRDF) models. The qualitative effect of leaf areain
dex (LAI) and average leaf angle (AL A) on crop canopy reflected spectrum was studied. The structure parameter sensitive index
(SPEI) based on the weight for the volumetric kernel (fwi) , the weight for the geometric kernel (fg) , and the weight for con-
stant corresponding to isotropic reflectance (fio) , was defined in the present study for crop geometry identification. However ,
the weights associated with the kernel s of semi-empirical BRDF model do not have a direct relationship with measurable biophysi-
cal parameters. Therefore, eforts have focused on trying to find the relation between these semi-empirical BRDF kernd weights
and various vegetation structures. SPEI was proved to be more senstive to identify crop geometry structures than structural
scattering index (SSI) and normalized difference f-index (NDFI) , SPEI could be used to distinguish erective and horizontal ge-
ometry varieties. S, it isfeasble to identify horizontal and erective varieties of wheat by bidirectional canopy reflected spec-
trum.

Keywords Winter wheat ; Crop geometry ; Bidirectional reflectance distribution function (BRDF) ; Structure parameter sensitive
index (SPEI)
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