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Abstract: In order to preserve both spectral and spatial information simultaneously in fused image, we
introduce the minimum Hausdorff distance and Non-Sampled Shearlet Transform (NSST) to construct a
new method for remote sensing image fusion. Firstly, Principal Component Analysis (PCA) transform is
applied in the original multispectral image to obtain the first principal component, this component and the
panchromatic image are decomposed by NSST respectively to obtain the corresponding low frequency
subband coefficients and high frequency subband coefficients. Then, the low frequency subband
coefficients are fused by sparse representation, the sparse coefficients of sparse representation are fused
with the region space frequency; for the high frequency subband coefficients, the regional structure
similarity is utilized, using the minimum Hausdorff distance to represent the correlation of regions and
different fusion strategies are adopted according to the correlation. Finally, the fused coefficients are
transformed by inverse NSST to obtain the new principal component, the new component and other
higher order principal components are transformed by inverse PCA transform to obtain the fused image.
In this paper, three QuickBird satellite images and one SPOT satellite image are selected for testing, the
results show that compared with the traditional fusion strategy algorithms, the fusion results obtained by

proposed method have better objective evaluation index and subjective visual effect.
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(c) PCA-based (d) DWT-based

(a) PAN image
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(e) ST-based (g) ST+D-based (h) Proposed method

B 5 Road E A& K gkb %R

Fig.5 Road source images and fusion result
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Fig.6 Lake source images and fusion results

(a) PAN image (b) MS image (¢) PCA-based (d) DWT-based

(e) ST-based (f) ST+SR-based (g) ST+D-based (h) Proposed method

K 7 Rome & HH X kb %R

Fig.7 Rome source images and fusion result
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Table 1 Performance comparison of fusion results using the Road source images

Methods ERGAS RASE SAM UIQI
PCA-based 10.418185 40.061070 21.008794 0.344046
DWT-based 6.629993 24.949660 14.405041 0.651645

ST-based 5.663589 22.037285 12.646428 0.754696

ST+ SR-based 5.047331 20.265390 14.598626 0.630555
ST+ D-based 4.164927 16.104705 12.429122 0.805407
Proposed method 3.917396 15.474313 11.090947 0.806316

R2 Lake FEGRESERBERELLR

Table 2 Performance comparison of fusion results using the Lake source images

Methods ERGAS RASE SAM UIQI
PCA-based 9.051937 32.935822 20.863804 0.499456
DWT-based 8.348470 29.303565 14.849199 0.680048

ST-based 6.246839 25.147700 14.300293 0.743932

ST+ SR-based 5.832107 21.839806 14.348102 0.727932
ST+ D-based 5.731428 21.468514 14.111298 0.753361
Proposed method 4.574688 17.994351 12.211772 0.801369

#£3 Rome FEGRMEERMERLILLER

Table 3 Performance comparison of fusion results using the Rome source images

Methods ERGAS RASE SAM UlQl
PCA-based 20.158769 59.979442 12.190666 0.707760
DWT-based 11.558496 24.428117 9.762728 0.730507

ST-based 7.355090 14.554115 9.189871 0.817808

ST+ SR-based 7.451586 10.027946 8.198851 0.840734
ST+ D-based 9.509259 14.594658 7.456445 0.852480
Proposed method 6.418045 5.100095 4.617097 0.950845
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(c) PCA-based (d) DWT-based

(e) ST-based (f) ST+SR-based (g) ST+D-based (h) Proposed method

'8 Mountain & H % X & 4 %

Fig.8 Mountain source images and fusion result

% 4 Mountain FE GRS E R LLLE

Table 4 Performance comparison of fusion results using the Mountain source images

Methods ERGAS RASE SAM UlQl
PCA-based 11.862423 40.951209 8.080767 0.798791
DWT-based 9.603549 36.860606 7.201744 0.806669

ST-based 8.583085 33.703868 6.651584 0.848289

ST+ SR-based 6.863789 19.783925 5.429722 0.902730
ST+ D-based 6.936544 15.509434 5.329823 0.905730
Proposed method 6.753089 7.9111506 3.874240 0.926068
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