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Image retrieval based on weighted feature distance and
multivariate polar harmonic transform

LI Junmei, WAN Yong, LI Xiangqin
(College of Computer Engineering, Jingchu University of Technology, Jingmen Hubei 448000, China)

Abstract: In order to improve the retrieval accuracy of images in datasets, an image retrieval
algorithm based on weighted distance and multivariate polar harmonic transformation is designed by
making full use of the texture and shape features of the query object. The color features are extracted in
the Hue-Saturation—Value(HSV) space of the query image. Bessel K-distribution and Non-down Sampled
Shearlet Transform(NSST) are introduced to obtain the texture features of the query image for improving its
robustness to blur and brightness transformation. With the help of the Quaternion Polar Harmonic
Transform(QPHT) mechanism, the QPHT modulus of an image is regarded as a shape feature to improve
the robustness to noise and geometric transformation. By fusing the three features, the corresponding
feature distance between the query image and the database image is calculated, and the corresponding
weight of them is given to measure the similarity so as to output the retrieval results accurately. The test
data show that this algorithm has higher retrieval accuracy and robustness, which can still accurately
retrieve the target under various geometric transformation attacks compared with the current content-based
image retrieval technology.
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Fig.2 Multi-scale decomposition process of NSST
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Fig.3 NSST decomposition results of images
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Fig.4 Statistical histogram corresponding to each NSST coefficient image in Fig.3(c)
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(d) reference [7] algorithm
Fig.5 The retrieval results of three algorithms for “rabbit” image
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Tablel Content operation and parameter values of query image

type of operation parameter value
rotating 20°,35°,50°,65°,80°,95°,110°,125°,140°,155°
Gaussian noise 0.01,0.02,0.03,0.04,0.05,0.06,0.07,0.08,0.09,0.10
scaling 0.2,0.3,0.5,0.7,0.9,1.1,1.3,1.5,1.7,2.0
JPEG compression 10,20,30,35,40,50,55,60,65,90
contrast -10%,-20%,-25%,-30%,-40%,15%,25%,30%,40%,60%
brightness -5%,-15%,-20%,-25%,-30%,10%,20%,30%,40%,50%
Gaussian ambiguity(r) 0.1,0.3,0.50.7,1.0,1.1,1.2,1.3,1.4,1.5

2 ANFIBIL IR F R 2D S5 5L (& ] 15 8 70)

Table2 The retrieval accuracy test results of different algorithms(the number of returned images is 70)

number of accurate retrieval image number of false-detection images accuracy/%
this algorithm 67 3 95.71
reference [5] 57 13 81.43
reference [7] 65 5 92.86
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