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A Polarimetric SAR

% Pulse Repetition Frequency
V" Revisiting Time

" Pseudo Quad
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' Synthetic Aperture RADAR
¥ Single Polarimetry

¥ Dual Polarimetry

¥ Full Polarimetry

¢ Compact Polarimetry

* Horizontal
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' Support Vector Machine
¥ Random Forest

¥ Deep Learning

¥ Segmentation

¢ Convolutional Neural Network


http://dx.doi.org/10.61186/jgit.11.1.19
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.2.3
http://jgit.kntu.ac.ir/article-1-812-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-10-28 ]

[ DOR: 20.1001.1.20089635.1402.11.1.2.3 ]

[ DOI: 10.61186/git.11.1.19]

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o jlosh @ pas jU Juw

/4 ow
<dl
Jlwy!
<l o
1)
CTLR v DCP v
69218 Jluy! s9nto Jlwyl
bl o
<l
S plo el
) <

Jloylow (L) 9 (DCP ) g9 pmlo <dlyo g JL:,I o (@) T/ as g.élg.)o.s JLw,yl v (&) .CP Galizo slavo o) S

ACTLR) as cdl jo- 59 plo

S ) 35 oo S8y e adlse g Jlu)l 38
O w50 (o 58 Ol DP (g 1o 5 1 5ai sl
Sl e JEEle SO s e M S
syl bl )l ey Slaslie 45 sl gloo )8

o]
L CP slass il lgsS il (V) Jgozr (olisl
s ol 950 o0ladli 3 K oy 0 3l lgias
St 50 Mo 251y e ple S Jgozr cl ) 51
3 Kol oo e 5l ol sloailys Sw 5 S
el jo adl o 5 Jlw,leamo LA RR ¢ Joils
o aadlye g Jlw,l sanaslas LL o, Sly g9 pmls
R ‘b)_i;_? 65)—1“3 Jl_w)‘ L ‘Q)_ig ‘_ggﬁ"é cdl-

¢ Sinclair Matrix

Py

aS 355 CP s,lo g ai oe gl s opl /F 0
o=l o3 I¥] ot (e e 5 Y g Las
od—b 03 Db lage S SAR (515 115 gl piw o
G090 by 88l Cp 4y G 4z 0 FO a4l L s
V6]

.))js:;wo‘) (55).:‘.) L)W‘)"))L o LJ"‘ )é ZDCPY S0
90,5 Ceml) (59l Glaggwli D g oads Jlo)
[VO] wigd o by 0 S

Ol So Ll (oS 5 6% Dk 5o el
s L8 il 5o snlaie gl D 90 5 L)
e b o Seily sl adlge v cpl jo 0l glas

' Souyris
¥ Dual Circular Polarimetry
¥ Circular Transmit Linear Receive

* Hybrid Polarimetry
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¢ Activation Function
* Feature Map

¥ Down Sampling

A Qverfitting
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' Convolution Layer
¥ Pooling
¥ Fully-Connected

f Kernels
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' Feedforward

¥ Backpropagation
¥ Cost function

* Chain rule

¢ Patch-wise

* Petawawa

Y Ontario
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Abstract

In the last two decades, among various Synthetic Aperture RADAR (SAR) imaging modes, Compact
Polarimetry (CP) mode has drawn a lot of attention due to less complex imaging system, mass and data rate
reduction, and also greater swath width. Having such advantages makes this data very useful for large-scale
target mapping, such as forest classification. Different methods have been proposed for forest classification
using CP mode, all of which are based on feature extraction. The accuracy of these methods depends on the
discrimination of the extracted features. Among these methods, deep learning networks have almost
automated the feature extraction phase and obtained impressive results, especially in the classification task.
In this paper, the ability of deep learning networks is investigated by using CP mode data in forest
classification. The study area of this paper is Petawawa forest located in Ontario, Canada, and the data
being used are simulated CP data, Full Polarimetric (FP) data, and also reconstructed Pseudo Quad (PQ)
data acquired from RADARSAT-2 in C-band. The proper deep learning network for automatic feature
extraction is designed and the classification is performed on CP, FP, and PQ data. The results from all mode
classifications are evaluated and compared with each other and also with the results from Wishart classifier
and Support Vector Machine (SVM). The results of this paper show that using deep learning networks
improves the classification accuracy of CP and PQ modes.
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