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MRF-based Iterative Class-Modification in Boundary

Sang-Hoon Lee

Department of Industrial Engineering, Kyungwon University

Abstract : This paper proposes to improve the results of image classification with spatial region
growing segmentation by using an MRF-based classifier. The proposed approach is to re-classify the
pixels in the boundary area, which have high probability of having classification error. The MRF-based
classifier performs iteratively classification using the class parameters estimated from the region growing
segmentation scheme. The proposed method has been evaluated using simulated data, and the experiment
shows that it improve the classification results. But, conventional MRF-based techniques may yield
incorrect results of classification for remotely-sensed images acquired over the ground area where has
complicated types of land-use. A multistage MRF-based iterative class-modification in boundary is
proposed to alleviate difficulty in classifying intricate land-cover. It has applied to remotely-sensed images
collected on the Korean peninsula. The results show that the multistage scheme can produce a spatially
smooth class-map with a more distinctive configuration of the classes and also preserve detailed features in
the map.
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(Pattern A) ‘ (SNR = 1.0)

Fig. 1. Pattern map of 5 classes and image of single band simulated with SNR = 1.0.

(Error Map)
Fig. 2. Results of classification using MAID-RGS and MRF-IBM for cbserved image of SNR = 1.0in Fig. 1.

(Classification Map)
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Fig. 3. MRF-IBM.
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(Pattern B)

(MRF-IBM Classification}

Fig. 4. Results of classification using MAID-RGS and MRF-IBM for simulated image of SNR = 1.0 using Pattern B of 5 classes
(lower: enlarged image of sub-area).
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Fig. 5. Results of classification using MAID-RGS and MRF-IBM for simulated image of SNR = 1.0 using Pattern C of 4 classes
(lower: enlarged image of sub-area).
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(Pattern D)

MRF-based Iterative Class-Modification in Boundary

(MRF-IBM Classification)

Fig. 6. Results of classification using MAID-RGS and MRF-IBM for simulated image of SNR = 0.5 using Pattern D of 7 classes

(lower: enlarged image of sub-area).
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Table 1. Erors in Percent in Classifications of MAID-RGS and MRF-IBM for Simulated Images of Single Band Using 4 Patterns
(8™ =100, ™" = 5, i = 0.8 for IBM-A and ™ = 1000, A™" = 50, 77 = 0.8 for IBM-B)(IBM/RGS: Error Reduction Rate
in Percentage by MRF-IBM).

Pattem SNR RGS IBM-A IBM/RGS IBM-B IBM/RGS

A 0.5 2.44% 1.00% 41% 1.89% 1%
1.0 2.20% 0.62% 28% 0.46% 21%

B 0.5 5.89% 3.13% 53% 6.00% 102%
1.0 5.52% 2.19% 40% 1.55% 28%

C 1.0 2.25% 1.50% 67% 3.66% 163%
L5 0.59% 0.34% 58% 1.14% 193%

D 05 2.51% 0.89% 35% 1.14% 45%
1.0 2.36% 0.48% 20% 0.34% 14%

Table 2. Errors in Percent in Classifications of MAID-RGS and MRF-IBM for Simulated Images of 3 Bands Using 3 Patterns (3™
=100, ™" = 5, = 0.8 for IBM-A and ™ = 1000, A™" = 50, 77 = 0.8 for IBM-B)(IBM/RGS: Error Reduction Rate in
Percentage by MRF-IBM).
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AQIREY FF

o

AQH B4e TAY FFsAel At Ienz
AAHoT Be YA Huges g 8

Pattern SNR RGS IBM-A IBM/RGS IBM-B IBM/RGS
A 0.2 341% 1.95% 57% 2.04% 60%
0.3 2.89% 1.04% 36% 1.03% 36%
B 0.2 11.09% 7.76% 70% 7.70% 69%
03 8.78% 3.76% 43% 3.57% 41%
C 03 11.58% 8.53% 74% 8.15% 0%
0.5 6.76% 3.68% 54% 3.52% 52%
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Fig. 7. MMRF-IBM

= o <
ootk ogA AEe AQEFRY BRHd 9
3 2R A QS 5

287 MRF 7|4 & g 2 Ab A}
F Ao Z2A%Y AEFE FYs= Pl
Rk o] AA FHEAL G4

Y ALANE EFFAHY A4 & Y dgo g AP HAFUTH

du Koo
M



Korean Joumnal of Remore Sensing, Vol.20, No.2, 2004

. L e
(MLC Classification) (MMRF-IBM)

Fig. 8. Results of classification using MAID-RGSC, MLC and MMRF-1BM for IKONOS
panchromatric image observed from Gangnam area in Seoul, Korea.

Fig. 9. Results of classification for enlarged sub-area image of Fig. 8 (from left,
Observation, MAID-RGSC, MLC, MMRF-IBM).
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MRF-based Irerative Class-Modification in Boundary

(Observation)

Fig. 10. Resuits of classification using MAID-RGS, MLC and MMRF-IBM for 3 band
ur

(MLC
image (Green, Red, and NIR) of LANDSAT ETM+ observed fromYongin-
Nungpyung area in Kyunggi-do, Korea on September of 2000.
19(2): 135-148.
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Fig. 11. Results of classification for enlarged sub-area image of Fig. 10.
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