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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

P

Ll SOy wgen p(w) (Makl, o
Comd g(w) 3 G0y B gy paie Gammlin Db
ool HeSde b 0 ez 4 o 1ST5k
slal ¢y ol U jho om cu(w) ke
Coole b JuSy jo 0 aS sao o s (YValal,
S sy 2 (CUC) Lusly bl opls ,o cilisee
bl cuyd Sl b Doy ke e
Syslp LB (F) ahal, slhe (S el g 2l

h, 201z
20 -
— jk,z 5 COS6,
Y = 20h, je e "

cos G, (e —1) °

(Faka,

- 13 e 2, .

- Sl Tl zge v0e K, g (Jlel zge P98 gl
aba>dle () 5 (V) Laly, & azgi b g bl
gLl ke arale sl JoSn 50 50 oS 09l o
J)b 3924 J}e‘:m ¥ RVoG J\.Lo )| oolaul b Jio
53U G (gl ol o po ey B 0 le &S
5 Ol b 2 3 e a4 (b ST
OO sb> 4 arg Lo e Y el
51oeolaul b yeSae slael b 0,90 o(F)alal,
Gl 0 swgden polie 3l Sioe Yol
b 51 eolatwl sl calise slaygamli D
adgl polie 4 (pwyiws Ao g yekd (5w
Ol am 25w 40 a5 gl ped g, .l sl )b
) SYgeame polie oyl adsl polie & LS (oo

' 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
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' 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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