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Abstract

In the intelligent vehicle applications, high resolution image has become an integral part of auto-
mobile function module. However, the feature of the training image patch of the traditional sparse
representation based reconstruction method is unitary, which leads to a large number of sample
patches to train a dictionary. In order to reduce the number of training samples, this paper pro-
posed a method based on patch rotation and sparse representation. By rotating the patch for dif-
ferent angle, the number of the patches is reduced, the feature of the patch is increased and the
dictionary type becomes rich. During the reconstruction process, the adaptive weighted method is
used to obtain the high resolution image. Experiments show that, the proposed method compared
with the traditional method, not only has significant improvement in subjective quality, but also
greatly improves the objective quality.
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Figure 1. Test images
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Table 1. PSNR and SSIM by different methods
72 1. AREIAEM PSNR #0 SSIM {&

Methods
Image Measures
Bicubic LLE SCSR BTk
PSNR 25.71 25.26 27.11 27.75
Butterfly
SSIM 0.889 0.870 0.910 0.921
PSNR 29.28 28.87 30.28 30.79
Peppers

SSIM 0.898 0.882 0.910 0.919

PSNR 29.79 29.95 30.76 31.01
Lena

SSIM 0.824 0.816 0.847 0.853

PSNR 30.70 29.99 31.86 32.01
Parrot

SSIM 0.880 0.864 0.897 0.900

PSNR 29.43 29.01 30.32 30.73
Koala

SSIM 0.806 0.787 0.841 0.845

PSNR 25.99 25.95 27.16 27.71
Moth

SSIM 0.825 0.806 0.852 0.868

PSNR 24.53 23.85 25.49 25.74
Tiger

SSIM 0.805 0.763 0.848 0.856
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Figure 2. Parrot images recovered by different methods with a
factor of 3; (a) Bicubic; (b) LLE; (c) SCSR; (d) Proposed me-
thod; (e) Original HR image
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