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Abstract: In recent years, responding to subjective assessment results in assessment methods by targeting
the quality of dehazing algorithms has become common, but this lacks quantitative description. However,
existing objective quality assessment methods and subjective assessment have been inconsistent, and the
two sometimes diverge. Therefore, to improve the objective quality assessment performance of a dehazing
method, a full reference dehazing method quality assessment based on artificially synthesized images is pro-
posed here. First, a synthetic image dataset is established that includes reference haze-free, synthetic
hazy, and dehazed images obtained by using eight state-of-the-art dehazing algorithms on these synthetic
hazy images. Second, we classify quality problems that might be introduced by the dehazed images.
Third, by combining clarity-related features and existing objective methods of image quality assessment, a

dehazing method quality assessment is proposed through mutual integration of image visibility, structural
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similarity, and color recovery. In the synthetic image dataset, this paper’s method is compared with exist-

ing image quality assessment methods for experiments. The experimental results showed that, for the syn-

thetic image dataset, the proposed method performed optimally in SRCC, PLCC, and RMSE metrics.

The consistency of this paper’s method with subjective assessment was better, which was more favorable

to support research on dehazing algorithms.
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Fig. 1 Strategies for dehazing algorithms quality assess-

ment
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Fig. 2 Dehazed image may have an unstable similarity metric to the haze-free image
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Fig. 3 Several typical image dehazing quality problems (the above figures are hazy images, the following figures are de-

hazed images)
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Fig.4 Relevant feature maps in the case of high image clarity after dehazing
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Fig. 5 Structural damage caused by pseudo contours of dehazed image and several relevant feature maps
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Fig. 6 Dehazed image color shift and color recovery maps
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Fig.7 Examples of reference haze-free images and corresponding synthesized hazy images in the dataset
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Tab.1 Performance comparison with full reference image quality assessment methods on synthetic hazy image datasets

M
&b PSNR  SSIM SSIM FSIM  GSM VST GMSD MDSI RVSIM CEQI VCGS  Ours

SRCC 0.5628 0.7535 0.7771 0.6020 0.7072 0.6472 0.4333 0.2515 0.5704 0.3759 0.3191 0.8804
PLCC 0.5642 0.7251 0.7618 0.5962 0.6918 0.6381 0.4489 0.2484 0.5566 0.3683 0.3188 0.9199
RMSE 0.2199 0.1834 0.1725 0.2138 0.1923 0.2050 0.2380 0.2579 0.2212 0.2476 0.2524 0.1205

t/s  0.0023 0.0147 0.0346 0.0166 0.1495 0.1051 0.0158 0.0326 0.2646 0.0101 0.1526 0.0387
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Fig. 8 Scatter plots of proposed method and the state-of-the-art full reference image quality assessment methods on synthet-

ic hazy image datasets (different shapes and colors of the scatter points represent different dehazing algorithms, and

the black line are the curve fitted with the five-parameter logistic function)
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Tab.2 Performance comparison with no reference image quality assessment methods on synthetic hazy image datasets

f6tr  FADE e r o

BIQME DHQI BRISQUE diplQ MEON BPRI BMPRI Ours

SRCC 0.2944 0.2340 0.0224 0.0118 0.2720 0.4219
PLCC 0.2757 0.3011 0.1883 0.4362 0.2546 0.6625

RMSE 0.4329 0.4345 0.4424 0.3630 0.4011 0.2613

0.4175 0.0492 0.2207 0.0139 0.2282 0.8804
0.5772 0.1682 0.3131 0.1619 0.3709 0.9199
0.3274 0.4451 0.4317 0.4459 0.3834 0.1205
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Tab.3 Performance comparison of image visibility f,

structural similarity s and color recovery c in the

dehazing method quality assessment system.

T8 b f s c Ours
SRCC 0.819 2 0.746 5 0.6365 0.8804
PLCC 0.858 0 0.714 0 0.5890 0.9199
RMSE 0.1689 0.1810 0.2090 0.1205
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