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Fundamental study on land-cover classification using multi-polarized SAR data 
  with textural measures  
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Abstract : Using multi-polarized airborne Pi-SAR-L2 data by JAXA, a fundamental study on backscatter from different 

land-covers in Natori, and Iwanuma cities, Miyagi prefecture, was carried out. The textual measures of Synthetic Aperture Radar 

(SAR) data were obtained by the Gray Level Co-occurrence Matrix (GLCM), which in one of the most well-known texture 

measures in the recent years. The selected major classes were trees, grasses, roads, water, paddy fields, buildings and solar panels. 

The result of supervised classification shows the combination of the backscattering intensity with texture measures represents 

higher accuracy than using only the backscattering intensity of images. 

Keywords :  Pi-SAR-L2, texture measures, land-cover classification, GLCM. 

��������

0 &1234*5*6789:;�<=�>?@

A	BCDE/�����1FG&*6�H�IJ

KA�LMNOPQ2R(SAR)9/ST�UV�W

XYZ[@\>?@A	]^�_`K/a�b�c

`d�ef�ghi@A	�j/kl��@9mE

Jd�n2G��	�����opqIJK�	L

rs����	�������tu	vw@9/


���������qxyJK�	Lz��^


����{|My} 1)~]J�kl���_`�

\� 2)d���dQ��2�{|My}@vwIJ/

���s���qf�IJK�	L 

��@9 L �*���u	 SAR q��O�IJ

KA�L����qO�IJ� Pi-SAR-L2 (2012�)

^ PALSAR-2 (2014 �)����9 X �*����

�K��/]J�@� L �*� SAR @9@AdD

������d�����opq��IJK�	L

^������d� ¡¢ SAR 9/=��£yY

n2G�¤m@A	�j/¥¦=�§¨�©Uqª

��xyJK�	L 

�vw@9/«¬®¤¯^°±¯�©U²�

Pi-SAR-L2���������K/
����³

�²�´µ¶A���x·L¸N��¹(PCA)�x

�º�u	��^
����»¼²/
���

��!��	��½¾�¿��ÀÁ��u	L  

 

	��
�����������

0 Pi-SAR-L2��9/2014� 6Â 12��ÃÄ ¡

vwO�¢Å(JAXA)q ¡¢DE©U²�\��

º�u	Lº�²���9/ÆÇ��ª 85MHz/

�È*3Q*É��� 1.76m/ÊÉË�Q*É��

� 3.2m^/L�*�^²K9AyjKÌ���� 

 

��u	LÍÍÎ��D·ÏÐDE/ÑÒ�h@Ó

4���¤m²K�	LHH���Ô/HV���Õ/

VV���Ö�×`KmEJ� 3���ØÈ2MN

Ù� Fig. 1�ÚuL��9�ÙÛUIJ�rs��
@Ü�/ÝsÞß���/nÉGàá(DN)�âÒã

äåæç(�0
)�èéu	Lèéê9 JAXA qÚ²�

ê(1)���� 3)Lëßìª(CF)9í84.792(î)@Ü	L

��/(ï*�(ð�ñ 3ò3� Lee filter�DX/

�óô�àõ�ñ�ö÷²K�	L 

CFDN ���� 2

10

0 log10%�   (1) 

øù�;9«¬®¤¯/°±¯�ú¼²�ûFig. 
1üL]��;�ýþ��9/2011�ÎÍ�Ò��

����@�¥²��	¡
~����q�J

K�	�D/�¥����^²K���$����

^��J	Õ��������� ^d	�q!

úIJK�	 4)L"#��9"$^¯%�q:q�

K��/+[��9&à'(q )²K�	L��/

&à'(���^:*�9+,-2È2qú.I

JK�	L  

 

 

1l/010 �23l0 3l45lvw60 !7%8̄ 6l9: 

( )�0 ;263-85220 �2�2̄ <=�>/?1-33) 

(@AB0 Tel:043-290-35280  E-mail:natsuki-samu@chiba-u.jp)  
2ß010 �23l0 3l45lvw60 !7%8̄ 6l9: 

 

Fig. 1 Color composite of multi-polarized Pi-SAR-L2

image taken on June 12, 2014 and the location of the 

study area in Natori and Iwanuma City 
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(a)� HH                  (b) HV 

Fig. 3 Result of PCA on the textures of HH (a) and HV 

(b) polarizations 

 

(a) mean              (b) homogeneity 

 

(c) variance            (d) contrast 

 

(e) dissimilarity        (f) second moment 

 

(g) entropy             (h) correlation 

Fig. 4 Histograms of the texture measures for HH pol. 

 
(a)� Relationship between the cumulative eigenvalue and 

the component number by PCA  

 
(b) HH vs VV           (c) HV vs VH 

Fig. 2 Result of PCA on four polarizations (a). and the

scatter diagrams of HH and VV (b), and HV and VH (c)

sigma naught values 
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Fig. 5 Optical image taken on September 15, 2014 from 

Google Earth 

 
(a) HH and HV’s sigma naught values only 

 
(b) HH, HV and 3 textures (mean, variance, contrast) 

Fig. 6 Supervised classification results using HH and 

HV images (a) and HH, HV and textures (b) 
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Table 1 Confusion matrix for accuracy verification on the

result of supervised classification in Fig. 6 (a) using HH 

and HV polarizations  

 

Table 2 Confusion matrix for accuracy verification on the

result of supervised classification in Fig. 6 (b) using HH 

and HV polarizations plus texture measures 

 

(a)�                    (b) 

 

(c)                    (d)   

Fig. 7 (a) Close-up of validation site (red square) in Fig.
5, (b) truth image of classification, (c) & (d) Close-up of 

Fig. 6 (a) and (b) for the same area as Fig. 7(a) 
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