03%F

R
oy

S (257~272)0k8/28/076:44PM# ©] A 257 $

Korean Journal of Remote Sensing, Vol.23, No.4, 2007, pp.257~272

SAR Kol X9 SASH EX] T2 % Ao]o] oz 2
”#i%* olgg**t . 2 G

Analysis of Relationships between Features Extracted from
SAR Data and Land-cover Classes

No-Wook Park*, Hoonyol Lee** T, and Kwang-Hoon Chi*
*Geoscience Information Center, Korea Institute of Geoscience and Mineral Resources

**Department of Geophysics, Kangwon National University

Abstract : This paper analyzed relationships between various features from SAR data with multiple
acquisition dates and mode (frequency, polarization and incidence angles), and land-cover classes. Two
typical types of features were extracted by considering acquisition conditions of currently available
SAR data. First, coherence, temporal variability and principal component transform-based features were
extracted from multi-temporal and single mode SAR data. C-band ERS-1/2, ENVISAT ASAR and
Radarsat-1, and L-band JERS-1 SAR data were used for those features and different characteristics of
different SAR sensor data were discussed in terms of land-cover discrimination capability. Overall,
tandem coherence showed the best discrimination capability among various features. Long-term
coherence from C-band SAR data provided a useful information on the discrimination of urban areas
from other classes. Paddy fields showed the highest temporal variability values in all SAR sensor data.
Features from principal component transform contained particular information relevant to specific land-
cover class. As features for multiple mode SAR data acquired at similar dates, polarization ratio and
multi-channel variability were also considered. VH/VV polarization ratio was a useful feature for the
discrimination of forest and dry fields in which the distributions of coherence and temporal variability
were significantly overlapped. It would be expected that the case study results could be useful
information on improvement of classification accuracy in land-cover classification with SAR data,
provided that the main findings of this paper would be confirmed by extensive case studies based on
multi-temporal SAR data with various modes and ground-based SAR experiments.

Key Words : Land-cover classification, Polarization, Coherence, Temporal variability.
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Table 1. Multiple SAR sensor data used for illustrating main characteristics of features from single polarization/multi-temporal SAR
data. Interferometric pairs and perpendicular baseline distance for coherence are listed in parentheses.

Wavelength/Incidence Acquisition date
Sensor angle/Polarization (year/month/day) Extracted features
1 1997/11/30
2 1998/01/13
3 1998/02/26 coherence (12: 969m, 13: 973m,
B 4 1998/04/11 14: 403m, 23: 1931m, 24: 1372m,
JERS-1SAR | Lband (23.5cm)/35"/HH — 19080525 34: 587m, 78: 566m), temporal variability,
6 1998/07/08 principal components
7 1998/08/21
8 1998/10/04
1 1995/12/21
ERS-1/2 Tandem C band (5.7cm)/23°/VV Tandem coherence (12: 248m)
2 1995/12/22
1 2005/01/09
2 2005/02/13
3 2005/03/20
4 2005/04/24 coherence (12: 696m, 23: 538m,
ENVISAT ASAR C band (5.7cm)/23°/VV 5 2005/05/29 46: 275m,78: 186m,79: 115m, 89: 71m),
6 2005/07/03 temporal variability, principal components
7 2005/08/07
8 2005/09/11
9 2005/10/16
1 2005/04/01
2 2005/04/25
3 2005/05/19
4 2005/06/12 coherence (12: 848m, 24: 130m,
Radarsat-1 Cband (5.7cm)/40°/HH 5 2005/07/06 35: 142m, 46: 73m, 78: 739m, 89: 98m),
6 2005/07/30 temporal variability, principal components
7 2005/08/23
8 2005/09/16
9 2005/10/10
BE 228 1Y) 3704 Bue}o Moo YEH  AASH: 47 679 o R 1UEg T o
o) X sEzte] SAETY BAS SASNcFlg. 3ol Badle] HEA NUES Ar) o] A9 =
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SJsia ANAOE X 3% 5o B o] S A G wR ol FTo] FHHWA HE e B
SHA YersdTh A dol 7MW g e qch =9 A9ole 2 A% Y 259 dFe
glon] A XoE oA Hos Yo ke ol 9l & 7WEs} e WA et glow] watge] 4
o}, gto] B4 1299 = A dof| =EH EYS 71 ole B 29 o] HE o = Hrpe o =
E2 HEE Yehiar olo, BE9F A9 EAAEh <& e UEaL Sk wepA dubd o s C-WiE
5 o £2 1UES UehlT Qi) ot B A% SARS ol X 5 TR pisle] 4o
o] x4 TeAdof 7|Qlgtet, Radarsat—1 A= (Fig. 1 549 Tandem J1UE2HE Eqfy A 9 2HE fjuj
(b)2k ENVISAT ASAR (Fig. 1 (@) A= deolle A9 0] 7Fsshd, A7t =2 RE e =4
200540l A4 ZH A7 FollA HAdt 94 7S A o] Eqto] Gold Ao g wrhHTh
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Fig. 1. Coherence images and their histogram distributions with respect to five land-cover classes, (a) ERS-1/2 Tandem pair, (b)
Radarsat-1, (c) ENVISAT ASAR, and (d) JERS-1. Typical land-cover areas are expressed with arrows and captions.
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Fig. 2. Temporal variability images and their histogram distributions with respect to five land-cover classes, (a) JERS-1, (b) Radarsat-
1, and (c) ENVISAT ASAR.
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