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Comparison of Change Detection Accuracy based on VHR images

Comresponding to the Fusion Estimation Indexes
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Abstract

Change detection technique is essential to various applications of Very High-Resolution(VHR) satellite imagery and
land monitoring. However, change detection accuracy of VHR satellite imagery can be decreased due to various
geometrical dissimilarity. In this paper, the existing fusion evaluation indexes were revised and applied to improve
VHR imagery based change detection accuracy between multi-temporal images. In addition, appropriate change
detection methodology of VHR images are proposed through comparison of general change detection algorithm with
cross-sharpened image based change detection algorithm. For these purpose, ERGAS, UIQI and SAM, which were
representative fusion evaluation index, were applied to unsupervised change detection, and then, these were
compared with CVA based change detection result. Methodologies for minimizing the geometrical error of change
detection algorithm are analyzed through evaluation of change detection accuracy corresponding to image fusion
method, also. The experimental results are shown that change detection accuracy based on ERGAS index by using
cross-sharpened images is higher than these based on other estimation index by using general fused image.
Keywords : Change Detection, Cross-sharpened Image, Fusion Method, Fusion Estimation Index,
VHR Satellite Image
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Figure 1, Study area I((a)reference image(2004/10/30),
(b)target image(2006/10/28), (c)ground truth
data)

A1 A2 20139 6Y

P -

(©)
Figure 2. Study area 2((a)reference image(2004/10/30),

(b)target image(2006/10/28), (c)ground truth

data)
Table 1. QuickBird data Specifications of study area
sensor Quickbird
study area Daejeon
spatial 0.7m(panchromatic)
resolution 2.8m(multi-spectral)
radlome.trlc | bits
resolution

14.6 ° (study area 1)

ff nadir-ang]
O Tadli-angle 13.5 7 (study area 2)

1000*1000 (study area 1)

Image size 800%1400 (study area 2)
reference image : 2004/10/30
date target image :
2006/10/28
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BAFS Table 13} Zth
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o] FRE FUsHA A= A 7|5HEA 7HE A Table 3. Result of study area 2
gotglow, dxAr @A WellA =71E3(GCP; Combination Change Overall Kappa
s 223 3 o]= 0]9s i

Ground Control P(imt)e FEU F, ofS olgdtel | method dete(?tlon Accuracy(%) |Coefficient

3t X 9] x5 AR} FUsHA 245t 7] techniques

A TR A FBEL AR w3 TS ERGAS 82.8157 0.4710
- _ - s UIQI 84.4896 0.4922

A=A #H3} 2] Az2 727 A3 S & RR RT

‘4;@] A3} 2| < Hﬁ"-% & h?- [R5 =e Q_%I o7i| A0, 18,1, SAM 243957 05202

A 7HAlms 2Aslny dafe] A4S AW s CVA 823038 | 04556

of thste] wARETFF TS G & & dAtollAl Al ERGAS 83.4229 | 0.4889

Qe wAgR Y A R 9 RISKERA] AleE A8 T TR UIQI 82.8165 0.4110

1 s A AR =o)X PN b o g ) f e PA R =R S k! pomepm SAM 81.8232 0.4624

2 7|29 YAEEIHET vlaste], dider & CVA 82.9995 0.4667

Yo BUNE BEe] Zun Azl E4o) e T

A RO ehEZo 2 okEA 9l NDVI 7]uke] RR,TT, UIQI 75.8040 0.2150

e = um = ""‘j ] e SAM 75.5114 0.2816
A9 SIS dEH o R A gt (Choi and CVA 78.4598 0.2871

Byun, 2012(c)). ®=PEA| 7[He] 2827 Y=

A F3& Foto] WEp s O R BL% B
Stk 2 AollA] Aegt QA FA7Ee G4

4.3 M3 Za U 2N
Uukael wakelol ALGEE R R, T,T, Z3k,
FH BAel BUT mARIIYY 2@
RpRmej-;n’ ];Tmz;ﬁm—% O]_g-’&l—oq % 4%“?{‘9‘] Eﬂ
A
[e]

3Felx| 72 ERGAS, UIQL SAM, CVA)E A3
o Ag3At. YAX BE AR HEHow A
fralel Pl R e e = el o) s R ) ] S el
(overall accuracy)?} 7}A|S~(kappa coefficient)=
Table 2, 33} Zth

Table 2, Result of study area 1

hi
Combination dceteir:ig(fn Overall Kappa
method . Accuracy(%) | Coefficient
techniques 3
ERGAS 86.2870 0.5025 ®
RR, KT, giﬁ zigiz 83(7){5;(3) Figure 3. Change detection result by CVA
CVA 3 6.0 567 0‘ 4998 corresponding to various fused images:
ERGAS 85.4774 | 0.4546 (@) result by £R, AT, of study area 1,
TT TR UIQI 83.4499 0.3006 (b) result by RR R 1T, of study area 2,
pTm Tptim
(53’3/1\: 23(1)42122 8;%; (c) result by 7,7, TR, of study area I,
ERGAS 847739 | 0.5031 (d) result by 7,7, )R, of study area 2,
RR,TT UIQI 80.3763 0.3067 (e) result by RE T T of study area I,
o SAM 77.2180 03216 (D) result by RR T T of study area 2.
CVA 83.2807 04771 e
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Table 2, 3] Urehd vk} o] A2 0.2 ERGAS
242 0|83t A} UIQIL, SAM, CVAR} H]wa}e
gt AE vetick AF AR R R R,T, 2
o] o5t A3k= SAM, UIQI Zto] ERGAS, CVA Z
Fof| HIEto] & g HolARh o]ZE SAM, UIQI
ol g3t APyt AriH o R WSS A &3t
BE o, o]& <laf U nHIAA(HE) F
ST A] ol osiA "Rt okl Ao
wetEch ZF Wb 7o) AnE AFAeR
A317] flste], CVAC] o5t w3t/ g5 wsh

5 T = ol
LA

Figure 4. Change detection result by R, R, R T,
corresponding to various change detction
indexes: (a), (b) result by ERGAS of study
area 1 and 2, (c), (d) result by UIQI of
study area 1 and 2, (e), (f) result by SAM
of study area 1 and 2, (g), (h) result by
CVA of study area 1 and 2.
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