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Hierarchical Land Cover Classification using IKONOS and AIRSAR Images
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Abstract : The land cover map derived from spectral features of high resolution optical images has
low spectral resolution and heterogeneity in the same land cover class. For this reason, despite the same
land cover class, the land cover can be classified into various land cover classes especially in vegetation
area. In order to overcome these problems, detailed vegetation classification is applied to optical
satellite image and SAR(Synthetic Aperture Radar) integrated data in vegetation area which is the result
of pre-classification from optical image. The pre-classification and vegetation classification were
performed with MLC(Maximum Likelihood Classification) method. The hierarchical land cover
classification was proposed from fusion of detailed vegetation classes and non-vegetation classes of
pre-classification. We can verify the facts that the proposed method has higher accuracy than not only
general SAR data and GLCM(Gray Level Co-occurrence Matrix) texture integrated methods but also
hierarchical GLCM integrated method. Especially the proposed method has high accuracy with respect
to both vegetation and non-vegetation classification.

Key Words : AIRSAR, data fusion, GLCM, hierarchical classification, IKONOS, land cover map,
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Fig. 1. Flowchart of study.

~437-



Korean Journal of Remote Sensing, Vol.27, No.4, 2011

AA 2L FFA BES

pBARETE |

54 498 i A
AN, 24, SR 57 g9 2
2 5 A4 220 A Mo, 27, 5UAAL B
Fotol JEGAL A7KSE A2, A, A4 Kedo.
2 HUSE 7% ERak A AEERE Fay
Sl £ S0 319 FeA2 Ju2 eaep
2 %2 FHE JIhe 4 glonk o 3 A
2 20 A8zl 2 ok olA7] N
3} 8RR 85 gt det FYsit Bast
o}, webd AR 55 2] 3 2 F A7k Az
AT RIS 0|4 FRAR B A, HIA o
A BR JRES Wt JUE A%L A5 ¥
£ AT PAS 98 2V A2 A, vlaos
EY3He] ol gt

>,
~

2) A Xiejol BlojE ST U A Mg

AV S BRE B A4 ooz Bie golg
w27y S, o] 3 ka7 B AR A,
24, BYAG 02 AR 930 A4 A ety
A9] EHUGE SAR FAS] ARPARE S W)
sto] A9 AEEFS 2, of i £ A2
£ A BSERE 98 S8 ool Aix e 2
A, 59499 T 42 o431k

o= 3T *u % 2w u&% o)gslo} BRE
g Aol vjsf £ FUEE /X0, B3] Pet
GRS 083 BEgl npriA 2 A7t AxA Y
U, AR o] Asler) Hohe BT 87 2]
FAAGNY 2 @ 23/ Ayt T4 7AE &
o] AHEEE 5, 2010,

1o

4) ‘Y= Hlw @It % GLCM
2. D~2. 3)& 8l AP SAR

uZ He 55

Wy 7] A3

EX] BEzet vlu H7HS 913 = APE 438
o}, di2 AFE o83t 7t dloleldf met 2el1 A
T &5 7199 g o i we 7= vhTh
SAR ¥ GLCM 3 AEE 34 A G sl 58
3L BRE 3 A3, GLOM A7 ARE A4 A
Aof| thaf) AZH L2 FFek A BF Al7EsH A
B ‘%119—}15' i ﬁﬁr— Zﬂ"* 7]%4 B|a H7}s}
EAP} B
*}{l &%"ﬂ ol & Aut EHH o2 S,
GLCM Azt A& 87hA] W] ol BAof it
S g (Co—occurrence matrix) Z2HE AAHg
Homogeneity, Contrast, Entropy, Correlation H2]
kS o83t em (Haralick et al., 1973) IKONOS
QqArel A4 AEE B s 240 Hsie A
T8 vk gl 21x21 9= 371';: 28319 tHHuang
et al., 2009; Kayitakire et al., 2006). AAF GLCM
gAx FRo| 7|9 £ ASH 8§ £RE e Al
719 e v = AR Y 22)) 5 A £ A
RE R A Ade A BRE S upad) |
A8 2ol sl FeHF e tEad ARt GLCM
A HRE FRsted A S22 AERSI

1) 97 tiaXIS & HiolE

AT AL AFe 2AY U2 §3R of
BE Ex) 0E ZYAE 7|Z2o2 AP AzAY Y
), AGA Y, 2], HUA o] BFF, IKONOS 1
= GRS thF -3 EeF AIRSAR/TOPSAR
g L= &L FEHH, HY, VWE ol8319.oH
2= IKONOS %/d°l 4 m, AIRSAR/
TOPSAR %40 l 5 mo|thFig. 2). G4 3 A7l

IKONOS g4to] 20004 109 129, ATRSAR GARS
20004 99 30¥o|t}.
dlolg 53 PEX\ e 255 A8 Adiae

2 IAET £L IKONOS B4 7|&9Ae =
sto] AIRSAR F4+S vi shglct. =29 mapgolt
FAA G 72 A o] ¢ FAolA Felsl)
71& 15719 Z2AE G AA|o] REsteg A5t

_CL

-438-



Hierarchical Land Cover Classification using IKONOS and AIRSAR Images

®
Fig. 2. (a) IKONOS and (b) AIRSAR images of study site.
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Fig. 3. Binary vegetation classification derived from pre-classification results.
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Vol g AW Y
Fig. 4. Vegetation classification from (é) IKONOS-AIRSAR and (b)

© )
Fig. 5. Land cover map derived from hierarchical (a) IKONOS-AIRSAR fusion, (b) general IKONOS-AIRSAR fusion, (c) hierarchical
IKONOS-GLCM fusion and (d) general IKONOS-GLCM fusion.
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)
Fig. 6. (a, &) Ground photo, (b, f} aerial photo, (¢, g) land cover map derived from hierarchical IKONOS-AIRSAR fusion, (d) hierarchical
IKONOS-GLCM fusion and (h) general IKONOS-GLCM fusion.
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Tabie 1. Classification accuracy of 4 methods

Data AIRSARHKONOS GLCM+IKONOS
Method Hierarchical(Proposed)—r General Hierarchical General
OverallAccuracy (%) 86.13 83.87 73.10 67.81
Kappa Coefficient 0381 078 0.66 0.59
Vegetation Accuracy (%) 83.29 85.68 65.71 65.65
Non-Vegetation Accuracy (%) 96.40 8043 96.40 75.66
Table 2. Error matrix of proposed method
Results. References Built-up area Bare soil Forest Grass Crop Total
Builtup area 230 33 0 3 0 266
Bare soil 15 760 60 80 9 924
Forest 1 671 i 4 677
Grass 1 9 8 1405 191 1614
Crop 1 0 40 107 431 579
Total 248 802 779 1596 635 4060
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