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Abstract: In order to effectively improve the accuracy of image quality evaluation and 

analysis, an information entropy algorithm for images and videos is proposed. The 

algorithm completes the fusion calculation of the effective information of the image on the 

basis of calculating the image information entropy. In the experiment, the optimized image 

quality was analyzed by calculating and counting the proportion of each parameter in the 

image. The results show that the parameters such as gray level and smoothness of the 

image optimized by information entropy have been improved to a certain extent. The 

algorithm designed in this paper can improve the accuracy of image and video data fusion.

1. Introduction 

Information entropy is an information-theoretic basis related to any random variable [1]. 

Information entropy can be understood as an average of the underlying information, surprise, joy 

and uncertainty of a variable. Claude put forward the idea of information entropy in 1947 [2,3]. In 

recent years, entropy has become an appropriate measure in the fields of video and images, as well 

as in signal processing [4]. 

As an important indicator, information entropy can reflect the state of the image. Hrzic et al. used 

the information entropy technology to test the edge of the X-ray image, and used the entropy 

operator to partially adjust the object shape and gray distribution of the image, which can well 

extract and display the boundary of the target area [5]. Hou Xinglin et al. obtained the exposure 

time required for the local information entropy value to reach the peak value through the 

relationship between the information entropy value of the image part and the exposure time, thus 

effectively overcoming the shortage of overexposure [6]. Ye et al. used discreteness, relative 

entropy and mutual information to measure the effect of contrast enhancement of real color images, 

thereby verifying that information entropy is more consistent with the real human eye observation 

in measuring true color images, and can be well adapted to the color range A true-color image with 

a wide range of textures and complex textures [7]. Chari et al. separated and combined the 

information entropy and the image critical value, and determined the optimal threshold according to 

the entropy value of each gray critical value point in the image, and its effect was better than the 

OTSU algorithm [8]. Dai Shengkui et al. proposed a dual histogram algorithm based on maximum 

entropy. The peak entropy point is used as the cut point of the histogram to divide the gray 
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histogram into blocks, which realizes the segmentation of the image and optimizes the dynamic 

effect. By analyzing the existing research results, a method of image detail enhancement using 

information entropy is proposed. For high-brightness images, in order to improve the imaging 

details and prevent other enhancement methods such as poor brightness, grayscale "devouring", and 

unrealistic imaging results [9-11]. In this paper, the concept of discrete information sources is 

discussed by information entropy calculation and classification, and the advantages of many 

gray-level equalization methods are synthesized and applied to the information entropy domain to 

improve the overall state and details of the image. 

2. Traditional Image or Video Fusion Method 

At present, the most widely used fusion method is linear fusion. In order to make the overlapping 

part of the image more natural, the overlapping part is usually the place where the two images 

overlap and a simple addition is performed. In general, the point from the pixel point to the edge of 

the overlapping area is its weight. This method is easy to achieve and can be used in experiments 

with strong real-time fusion. But this also has many disadvantages. For example, if it cannot be 

aligned, it will lead to blurred images and ghosting, and there will be obvious seams and cracks on 

the edges of overlapping areas. Compared with linear fusion, mean fusion will lead to obvious 

boundaries of overlapping parts, and the fusion effect is not as good as linear fusion. The basic 

principle and method after weighting is to directly select the same value for the pixels in the 

original image, and then obtain the fused pixel value after weighted average. The basic idea after 

weighting is to take the coincident point of the pixels as the center, and the final pixel value is the 

value after the weighted average. This approach reduces computational bias. The algorithm is 

simple and convenient. However, if the data is incorrect or the image is inconsistent, it will affect 

the effect of the calculation. The weighted average method weakens the details of the overlapping 

parts, so that the overlapping parts have obvious artificial smear marks. 

3. Design of Fusion Algorithm Based on Information Entropy 

The Gaussian pyramid structure is used to describe the image in full range and multiple angles. 

The bottom is the original image, and the images three levels up are the second, third, and fourth 

levels in the Gaussian pyramid. The acquisition of each layer stems from the selection and filtering 

of lower-level images. All even and odd numbers after filtering are removed. The actual operation 

steps of multi-band fusion: First, use the Gaussian pyramid to construct a multi-layer representation 

of the source image, then use the Gaussian pyramid to obtain the pull-type pyramid; Then combine 

the sub-atlases that need to be analyzed by the same layer; Perform inverse Laplace transform to get 

a fused image, and its inverse formula is: 

 1i i iS R Expand S                                (1) 

In the formula, R is the resulting merged pyramid, S is the final fusion image, where the top 

layer of S is the top layer of R, S is calculated from the top layer to the bottom layer, and the bottom 

layer image of the final fusion pyramid is the final fusion image. 

4. Experiments 

This paper uses the VS platform to analyze the quality of multiple images with a resolution of 

463*348, including the image data obtained in rainy weather, sunny weather and windy weather. 
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4.1. Subjective Evaluation 

In Fig. 1, Fig. 1(a) is the original image under sunny conditions, and Fig. 1(b) is the image under 

cloudy and rainy weather. Through subjective determination, it can be seen that when linear fusion 

is used, the noise of the fusion image the point is very conspicuous. Although the weighted average 

method does not find seams, it has a strong sense of smearing in the overlapping parts of the images. 

The method chosen in this paper is the least traceable in the overlapping part of the image. Figure 

1(c) is the fusion of outdoor dark light. At the joints of the picture, the linear fusion is very rough 

and the sense of fragmentation is obvious. Figure 2(a) is obtained by using the traditional weighted 

average optimization algorithm, while Figure 2(b) is obtained after using the information entropy 

optimization algorithm in this paper. Subjective naked eye evaluation, Figure 2(b) has a clearer 

boundary and a more natural image effect. 

   
(a) Sunny weather    (b) Cloudy and rainy weather    (c) Dark environment 

Figure 1: Original image 

   
(a) Weighted average algorithm          (b) Information entropy algorithm 

Figure 2: Comparison of optimization effects 

4.2. Objective Evaluation 

From the dark light effect of rainy weather, it can be seen that the algorithm in this paper is better 

than the linear and weighted average methods in terms of differential information entropy, 

arithmetic mean and standard deviation; in terms of spatial frequency, the algorithm in this paper is 

also better than the other two. Slightly better; in terms of time, although the calculation speed of this 

paper is not the best, there is not much difference between the three methods, and the real-time 

performance of the algorithm in this paper meets the engineering requirements. 

In the experiment of contrast between light and dark, the middle position is an accurate fusion 

map. With a difference of 10% light and dark as a gap, the light and dark levels are changed to 70% 

to obtain images of different brightness (15 images in total, the brightness range is -70%) to 70%). 

The information entropy and SSIM and the method in this paper are used to judge and evaluate the 

15 images. 
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Figure 3: Comparison of evaluation differences under different light intensities 

As shown in Figure 3, in the case of different light and dark degree differences, because the 

information entropy is not accurate enough to determine the Lena fusion map, when the difference 

is the smallest, the result is not the largest, and when the brightness difference reaches 30%, it 

achieves a peak value, which contradicts the reality and is not suitable for judging the quality of the 

image. The weighted average algorithm is not very sensitive to the difference of light and shade. 

When the difference of light and shade increases, the change of its evaluation value is not large, and 

the final evaluation results are biased towards the good side, which is inconsistent with the actual 

subjective feeling. The results of the assessment are not precise enough. Under the information 

entropy optimization algorithm in this paper, the evaluation value gradually decreases with the 

increase of the brightness difference, and gradually becomes stable. When the brightness difference 

exceeds 50%, the change of the evaluation value decreases smoothly with the increase of the 

brightness difference, and gradually becomes stable. Compared with the traditional weighted 

average algorithm, the information entropy-based optimization algorithm is more in line with 

human visual characteristics, closer to the subjective evaluation, and more accurate evaluation of 

images with different brightness. 

Through the comparison of two groups of experiments with different degrees of deviation and 

light and shade, it is concluded that the evaluation method that uses information entropy to 

represent the image quality is not suitable for the judgment of the quality of the fusion image. It is 

more accurate, and it is more sensitive to detect the deviation degree and the degree of light and 

shade error, which can better reflect the deformation after fusion, and is closer to the subjective 

evaluation effect. 

4.3. Image Quantitative Analysis 

In order to better quantify the comparison, the image optimization results are analyzed using 

gray scale. The gray level distributions of the two algorithms are shown in Figure 4. 

As shown in Figure 4, it can be seen that the gray level distribution data using this algorithm is 

better than the traditional weighted average optimization algorithm, which shows that this algorithm 

is more suitable for improving the image quality of the fusion image. 
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(a) Weighted average algorithm       (b) Information entropy algorithm 

Figure 4: Comparison of optimization effects 

5. Conclusions 

For the image fusion process, an image quality optimization algorithm based on information 

entropy is proposed, and the design ideas and evaluation criteria of the fusion algorithm are given. 

In the experiment, the difference between this algorithm and the weighted average algorithm is 

compared by the method of image gray level classification, and the advantages of this algorithm are 

verified. 

References 

[1] Kinney P L., Roman H A., Walker K D, et al. (2010) On the use of expert judgment to characterize uncertainties in 

the health benefits of regulatory controls of particulate matter. Environmental Science & Policy, 13, 5, 434-443. 

[2] Krizhevsky A., Sutskever I., Hinton G E. (2012) ImageNet classification with deep convolutional neural networks. 

International Conference on Neural Information Processing Systems, Curran Associates Inc, 2, 4, 1097-1105. 

[3] Chari S K., Gupta A., Gupta P., et al. (2017) Threshold Selection in Image Segmentation Using Parametric Entropy 

Measures, IEEE Fourth International Conference on Image Information Processing, 16, 3, 273-277. 

[4] Ioffe S., Szegedy C. (2015) Batch Normalization: Accelerating Deep Network Training by Reducing Internal 

Covariate Shift. Computer Science, 1, 3, 448- 456. 

[5] Wharton E., Panetta K., Againan S., (2015) Human Vision System Based Multi-Histogram Equalization for 

Non-Uniform Illumination And Shadow Correctin, IEEE International Conference on Acoustic, Speech and Signal 

Processing, IEEE, 729-731. 

[6] Qureshi H S., et al. (2012) Quantitative quality assessment of stitched panoramic images. let Image Processing, 6, 9, 

1348-1358. 

[7] Teslyk M V., Teslyk O M., Zadorozhna L V., et al. (2021) Unruh effect and information entropy approach. 5, 2, 

157-170. 

[8] Sun L., Wang L., Qian Y., et al. (2019) Feature selection using Lebesgue and entropy measures for incomplete 

neighborhood decision systems. Knowledge-Based Systems, 186: 104942. 

[9] Yan L., Peng J., Gao D., et al. (2022) A hybrid method with cascaded structure for early-stage remaining useful life 

prediction of lihiumion battery. Energy, 12 (3): 243-246. 

[10] Parihar A., Verma O P. (2016) Contrast Enhancement Using Entropy-based Dynamic Sub-histogram Equalization. 

Iet Image Processing, 10, 11, 799-802. 

[11] Alexander, N., Gorban, et al. (2004) Uniqueness of thermodynamic projector and kinetic basis of molecular 

individualism. Physica A Statistical Mechanics & Its Applications, 2, 3, 1233-1239. 

5




