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Noise suppression algorithm in the process of high
dynamic range image fusion
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Abstract: A high dynamic range image is generated by using multiple low dynamic range images with different ex-
posure times. After the generation, the image noise will be further amplified, resulting in a severe degradation in the
visual quality of the final high dynamic range image. In view of the problem that the generated image needs to retain
the detail information of the high-lighted area in the low-exposure image and the detail information of the low-dark
area in the high-exposure image and the image noise is related to the luminance, a noise suppression algorithm
based on luminance partitioning and noise level estimation in the process of high dynamic range image fusion is
proposed in this paper. Firstly, according to the luminance information of the image, different luminance regions of
the low dynamic range image are determined. And then the overlapped blocks are used to estimate the noise level of
the different luminance regions of the image, so as to guide the sparse denoising of the image. Finally, a high dy-
namic range image is generated by the processed low dynamic range images. The experimental results show that
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the proposed algorithm can effectively suppress noise, and the generated high dynamic range image has better

visual quality.

Keywords: high dynamic range image; multiple exposure images; luminance partition; noise level; sparse denoising
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Fig. 1 Framework of noise suppression algorithm in the process of high dynamic range image
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Table 1 Results of noise level estimation

7.65 7.25
5.1 4.73
0.00 0.00
7.65 7.26
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Fig. 4 Comparisonexperiment of noise level guide denoising. (a) Multi-exposure image sequence; (b) Noise level
estimation; (c) No noise level estimation
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Fig. 5 Comparison experiment of cafe sequence. (a) Multi-exposure image sequence; (b) Debevec et al; (c) The pro-
posed algorithm
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proposed algorithm
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Fig. 8 Comparison experiment of cafe sequence. (a) Li et al ¥; (c) Liu et al '%: (e) Mertens et all'"; (b),(d),(f) The proposed
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Table 2 Qapsvalue comparison of fusion images
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The experiment results of cafe sequence

Overview: High dynamic range (HDR) images can accurately represent the dynamic range of real scenes and are
therefore receiving widespread attention. At present, the methods for obtaining HDR images are mainly divided into
two categories. The first type is to map the original low dynamic range (LDR) images to the irradiation field by estimat-
ing the camera response function, and perform fusion in the irradiation field to obtain a wide dynamic range image. The
second is to fuse a multiple exposure image sequence directly in the pixel domain to produce an LDR image with HDR
effect. However, these fusion methods do not consider the effect of noise in the images. When shooting a mul-
ti-exposure image sequence in an actual low light environment, the camera sets high sensitivity to prevent images blur-
ring, which generates noise. After the fusion, the image noise will be further amplified, resulting in a severe degradation
in the visual quality of the final HDR image. To solve this problem, according to the noise characteristics of mul-
ti-exposure images, this paper proposes a noise suppression algorithm in the high dynamic range image fusion process
based on luminance partition and noise level estimation. Firstly, according to the luminance information of the images,
each LDR image is decomposed into three areas of low-luminance, middle-luminance, and high-luminance. Noise levels
are estimated by using overlapping blocks in three luminance areas. Since the noise mainly exists in the dark areas of the
image, therefore, for the low-luminance area, "winner-take-all" strategy is used to process the overlapping blocks to ob-
tain the noise level. For the middle-luminance and high-luminance areas, an average strategy is used to obtain the noise
level. Then the noise level is used to guide the sparse denoising of the image. The denoised images of the three different
luminance regions are combined into a single complete LDR image. Finally, the processed multiple exposure LDR im-
ages are fused into a single high-quality HDR image. Experimental results show that the proposed algorithm not only
can effectively suppress the noise of the image, but also processes the image according to the noise level without blurring
the details of the image and preserves the texture information of the original image well. In addition, using the existing
objective metrics to evaluate the fusion images, the results show that the image quality obtained by this method is higher,
and image detail information is retained while suppressing image noise.

Citation: Chen Y'Y, Jiang G Y, Shao H, et al. Noise suppression algorithm in the process of high dynamic range image
fusion[]J]. Opto-Electronic Engineering, 2018, 45(7): 180083
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