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Classification of Multi-sensor Remote Sensing Images using
Fuzzy Logic Fusion and lterative Relaxation Labeling
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Abstract : This paper presents a fuzzy relaxation labeling approach incorporated to the fuzzy logic
fusion scheme for the classification of multi-sensor remote sensing images. The fuzzy logic fusion and
iterative relaxation labeling techniques are adopted to effectively integrate multi-sensor remote sensing
images and to incorporate spatial neighboring information into spectral information for contextual
classification, respectively. Especially, the iterative relaxation labeling approach can provide additional
information that depicts spatial distributions of pixels updated by spatial information. Experimental results
for supervised land-cover classification using optical and multi-frequency/polarization images indicate that
the use of multi-sensor images and spatial information can improve the classification accuracy.

Key Words : Data Fusion, Iterative Relaxation Labeling, Fuzzy Logic, Spatial Information.

Qok 1 o) =R 2 AN PAYA 31 BES 93 #HX =7 §33 AFH relaxation

pbeing WYL AJLSHAT. OF A4 QA 3] AL HA £RE BPIRL VR
o SHAE B3 a4

LA As gel AFY AW &9 PLE U o
Z AN A7YA 338 BT B0l AL
Y2 goe A4S SAT ATRS94 T Atk OF AN A2S P B4 AR A4

20043 49 129 H< 0 20049 69 29 Fd.

-275-



Korean Journal of Remote Sensing, Vol.20, No.4, 2004

ME sakel Aol Alse] e EdANE & integration, data fusion, data merging, data
olmA Hrl g HHE FEF 5ol =tk assimilation 59 ThFet &ol2 ALEHT U} ¥
Jev g5 AA AR E S E40 A8 YA ok M T AA 3§ FEE
AalM = 71E gd AA 3RS 7HS AR A A & BF Eopf JFHA e, Fig 12
o2 Aol AV 7] WE AEL & T AN S o] &3t BEX] 38 ERe ¢ o
A e 282 it g vebd Zojth A4d 28 4% WEE off
ol gt FEA Y g A7E A5 §¥(data gto] thoket mbddie] ARE AlFshs thE AA
fusion) o] #H= AEwokE LA ow, 1980 dTh S A EAE e B4 AMTeR EF
YRE] o] Hopofl gt A¢IF FUstA NPHT 7F AE g8 o] sbes A ¢ YUt
Atk FAYAL FopEnl opygh GIS FIHEA, dytron (g §FL gA(pixel), 54
AA/AGE F1/a%E S FEA ARRHIL (feature), Z A (decision), =9 & (modeling) =¢]
de AR /L AL Fokel wWe data thFst FEolA 3 E  AtH(Wald, 1999). =

:1 Panchromatic image

Multi-spectral image

c3

extraction of
another information

c3

Classification

Fig. 1. Simple example of multi-sensor data fusion for land-cover classification.
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Fig. 2. Schematic diagram for iterative contextual classification based on fuzzy logic fusion and

relaxation labeling.
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Fig. 4. Multi-sensor remote sensing images in the study
area; (a) ATM band 9 image, (b) C-band SAR HH
polarization image (c) L-band SAR HV polarization
image, (d) P-band SAR VV polarization image.
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Table 1. Experiment cases considered in this study.
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Table 2. Final class by class user's accuracy. The case number can be referred from Table 1. Ini. and Reg. stand for the
initialization and regularization steps, respectively.
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6 8947 | 8928 | 7539 | 7747 | 5149 | s144 | 8727 | 87.19 | 8035 | 8436
7 9606 | 9548 | 9373 | 9362 | 6298 | 6522 | 8567 | 8878 | 8973 | 90.16
8 96.67 ﬁno 9379 | 9408 | 6175 | 6349 8358 | 9086 | 9091
9 9675 | 9725 | 9269 | 9395 | 6554 | 6596 | oto0 | 9266
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