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Fig. 1 Data for Relative Radiometric Normalization

2002

b

(Root-mean-square Error, RMSE)

, RMSE
(7
1<
RMSE = [=>7 (3, —.)° (1
N =
N § ViV
z . RMSE
,RMSE ) o
1 RMSE .
2 2005
Fig. 2 Images After Correction in 2005
1 )
@ )
, RMSE . @



404 2014 4
’ b
o o b
RANSAC > ’
,RMSE o o
1
Tab.1 RMSE of Different Methods ’
66.42 66.13 65.23 61.55 3
67.67 66.75 65.70 60. 87
68. 39 67. 40 65. 54 59. 87
69. 23 69. 23 68.03 59. 48 ’
67.93 67.38 66.12 60. 44 ,
, 2002 °
R b
2005 ’
: 3, 3 D
, o
b Y
b .
. . . o
2)
o b
b
b ’
b o
[1] Singh A. Review Article Digital Change Detection
3 Techniques Using Remotely-sensed DatalJ]. Inter-
Fig. 3 Relationship of the Average Gray Values national Journal of Remote Sensing, 1989,10(6):
of Image Objects 989-1 003
[2] Zhang Xiaodong, Li Deren, Gong Jianya, et al. A
E I = Change Detection Method of Integrating Remote
s 5 N N N Sensing and GIS[J]. Geomatics and Information
. , , Science of Wuhan University, 2006, 31 (3).: 266~
2 . 2 , 269¢ , ) .. GIS
L. .
2 » 2006,31(3) :266-269)
Tab. 2 Gain and Offset Parameters of Different Objects [3] Jiang Liming, Liao Mingsheng, Zhang Lu. Change
Detection in Multitemporal SAR Images Using MRF
a b a b a b a b Models[J]. Geomatics and Information Science of
0.74 —4.42 0.87 —2.44 0.88 —2  0.88 0.59 Wuhan University, 2006, 31(4):312-315( .
-
1. 87 0.77 1.89 0.72 1.86 0.68 2.11 5.98 ) ) SAR
0. 96 0.1 0.97 0.12 0.9 0.1 0.75 0.04
0.96  4.04 0.96 4.65 0.99 4.47 0.96 5.22 Ly]. : »2006,
1,23 5.56 1.11 4.51 0.98 5.05 0.98 4.85 31(4):312-315)
[4] Yang XJ, Lo C P. Relative Radiometric Normaliza-

0.75 5.22 0.74 6.38 0.72

tion Performance for Change Detection From Multi-

date Satellite Images[J]. Photogrammetric Engi-



39 4 : 405

neering & Remote Sensing , 2000, 66 (8): 967-980 [9] Zhang Penggiang, Yu Xuchu, Liu Zhi, et al. A

[5] Schott J R,Salvaggio C, Volchok W J. Radiometric Study on Relative Radiometric Correction of Multi-
Scene Normalization Using Pseudo-invariant Fea- temporal Remote Sensing Images[J]. Journal of
tures[ J]. Remote Sensing Environment , 1988, 26 Remote Sensing » 2006,10(3):339-344( s
1-16 ) .o [J1.

[6] Yuan D, Elvidge C D. Comparison of Radiometric ,2006, 10 (3):339-344)

Normalization Techniques [ J 1. Photogrammetry [10] Song Conghe, Woodcock C E., Seto K C, et al.
and Remote Sensing ,1996,51:117-126 Classification and Change Detection Using Landsat

[7] Pan Zhigiang,Gu Xingfa, Liu Guodong, et al. Rela- TM Data; When and How to Correct Atmospheric
tive Radiometric Correction of CBERS-01 CCD Data Effect[J]. Remote Sensing Environment , 2001, 75
Based on Detector Histogram Matching[ ] ]. Geo- (2):230-244
matics and Information Science of Wuhan Univer- [11] Wang Yan, Shu Ning, Gong Yan, et al. Land Use
sity, 2005,30(10):925-927( s s Change Detection Based on Class Spectral Change

PR CBERS-01 CCD Rule[J]. Remote Sensing for Land& Resources .,
. . 2012,3:92-96C ., ,
+2005,30(10) :925-927) L1 .

[8] Zhang Youshui, Feng Xuezhi, Zhou Chenghu. Rel- 2012,3:92-96)
ative Radiometric Correction for Multitemporal TM [12] Fischler M A, Bolles R C. Random Sample Consen-
Images[J]. Acta Geodaetica et Cartographica Sini- sus: a Paradigm for Model Fitting with Applications
ca, 2006,35(2):122-127( s s . to Image Analysis and Automated Cartography[ ]].

™ [Jl. , Communications ACM ,1981,24 (6): 381-395

2006,35 (2):122-127)

An Object-oriented Relative Radiometric Normalization Method

Using High Resolution Remote Sensing Images

LI Liang' SHU Ning' GONG Yan' WANG Kai'

1 School of Remote Sensing and Information Engineering, Wuhan University, Wuhan 430079, China

Abstract: The assumption that the spectral responses of different types of objects in different periods
have the same linear relationship in traditional relative radiometric normalization is insufficient for the
analysis of high resolution remote sensing images. Object-oriented relative radiometric normalization
for high resolution remote sensing image change detection is proposed in the paper based on the as-
sumption that the spectral responses of different types of objects in different periods have different lin-
ear relationships. Firstly, image objects are divided into two categories: changed and unchanged by
correlation coefficients. Secondly, gains and offset parameters are calculated by an analysis of a ran-
dom sampling consensus based on unchanged image objects. Thirdly, gains and offset parameters of
the unchanged image objects which are most similar with the changed image objects are assigned to the
changed image objects. Lastly, the image objects are corrected using gain and offset parameters. Ex-
periments on high resolution remote sensing images verify the effectiveness of the proposed method.

Key words: relative radiometric normalization; object; correlation coefficient; random sampling con-
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