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¥ DEM differencing algorithm
A Random Volume over Ground
* Complex coherence value

' Three-stage algorithm
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' Biomass

¥ RADAR remote sensing
¥ Wave length

¥ Forest height

© Allometric

* Polarimetric Interferometry SAR
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' Mean extinction coefficient

¥ Hybrid phase/ magnitude algorithm
¥ Swath width

¥ Spatial resolution

¢ Quad pol

* Dual pol

¥ Ground to volume backscattering ratio
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¥ Horizontal
f Vertical

¢ Volume only coherence
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' Spatial baseline

¥ Pauli vector
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¥ Temporal baseline
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' Complex unit circle
¥ Incidence angle

¥ Vertical wavenumber
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' Observed volume only coherence

¥ Surface scattering

¥ Dihedral scattering
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¥ Ambiguous line
34 Inversion Method

PO

b 6,15 noley Slewlns g, plaxil 55 5 o yiel )y
slal> podn @3 )l Jou8 BB 280 @ o)
a5k g SYsezme 3yl sl |y eate (o3
Gl ooty slprins lawlxs 1,55 g adsl poldo
o7 (gt (it (e sladmie jsliie )]
Ly e ol polie Gl «(F) alal, 5l oslinal b
lee Covsty ez Y gl polie s
) lal> o aw wiin by, alfanw Jol e (V) S0
PV OV-SPIWRCE NN | OYPL LV R VISRV XY
Sl @l (oo S35 2 g9 ) (Sl (o>
53 rlply Sl (wgion a3 (655 0 03 S 3l
STdl 4 (Sloslre (o> (owgded 55 dl> 1o 5l
b g bgimie abli 4 g gwin (S 55
WDl g0 0393 (VIS jo aS lixed 09 g0 Sgione
) gaen b 2ol ol slagiie 51 SO 0
5% e bl ol 51y p0 g a8 (oo gldad (slalais o
Okl 53 edee 033 (LUT) gy Jgor S0
ol Ty ens oyl gemm pupen e
9 LUT )3 09250 sloawgion o alols aieS
et il oty Slalin ez gwgden
gten b Blie plpe g gl polie a5 ol
ol Al gl wnd Gl Slasbre ez
ooty pbolis Ll oo o a5l el L5 4555 05y
wgded Jold om0 a5 bl qpgus al> o 5l ool
slagealy lad S 513 (e 51 5 Slaslive o>
S5 el Wy Sl g wied alis JouB LB e
S R I S R
b o n (P Byo ugion b oz b0
ol ] e adien 5 08 o e Colys o
pile Ty 9V w, om i GBS B o
s STk G 6l (B 6ylke (arass
Sl ead 55 i b oS el Py )0 sez

' Dihedral scattering
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Abstract

This paper addresses an algorithm for forest height estimation using single frequency and single baseline
dual polarization radar interferometry data. The proposed method is based on a physical two layer volume
over ground model and is represented by using polarimetric synthetic aperture radar interferometry
(PolInSAR) technique. The presented algorithm provides the opportunity to take advantages of the dual
polarimetric data, i.e, better spatial resolution and wider swath width, in comparison with the full
polarimetric data, in forest height estimation application. In this research, a polarimetric optimization
method is utilized to choose the optimum volume polarization basis in order to improve the results of the
three-stage inversion algorithm. For the performance analysis of the proposed approach, the L-band ESAR
data of the European Space Agency from BioSAR 2007 campaign (ESA) which is acquired over the
Remningstorp test site in southern Sweden, is employed. The experimental result shows the dual PolInSAR
HH/HV data capability in the forest height estimation without decreasing the accuracy of the result compared
with the full polarimetric data. The suggested method leads to the average root mean square error (RMSE)
of 4.39 m and the determination of coefficient of 0.66 in the forest height estimation in 15 predetermined

stands in comparison with the LiDAR reference heights.

Key words: Dual polarimetry, Forest height, Polarimetric optimization, Polarimetric synthetic aperture radar

interferometry, Three-stage inversion algorithm
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