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' Synthetic Aperture RADAR
¥ Single Polarimetry

¥ Dual Polarimetry

* Full Polarimetry

® Compact Polarimetry

* Horizontal
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¥ Deep Learning

¥ Segmentation
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¥ Circular Transmit Linear Receive

¥ Hybrid Polarimetry
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¥ Fully-Connected
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A Red Oak (Quercus rubra L.)

* White Pine (Pinus strobus L.)

' Black Spruce (Picea mariana (Mill) B.S.P)
"' Single Look Complex
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' Feedforward

¥ Backpropagation
¥ Cost function

¥ Chain rule

¢ Patch-wise

* Petawawa
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¥ Batch Normalization
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* Adam

¥ Image Data Augmentation
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' Mirror Padding
¥ Rectified Linear Unit

¥ Max Pooling
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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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