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Detection algorithm for highway image fog concentration
based on NGDR and Logistic model
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Abstract: A fog concentration evaluation algorithm based on logistic function fitting S-type scatter
plot was proposed. Firstly, a scatter-plot prior of normalized gray difference-ratio (NGDR) from the
standard LIVE image set was extracted, and Logistic functions was introduced to derive a regression
analysis model based on the one-to-one correspondence between the scatter curve and the fog
concentration. Secondly, the iterative search method was used to determine the optimal sample points
of longitudinal Gaussian distribution to improve the detection accuracy. Finally, a lookup table for
parameter estimation (ﬁ , ¥) was established, and both calculating the correlation coefficient and
traversal search were used to evaluate concentration grade. The test of image samples with different
concentrations in the same scene 1 shows that the correlation coefficient between PM2.5 in the real

image and PM2.5 in the lookup table was 0.99, and the detection error was less than 2.9%. The test

LM%

* RS HHEE: 2024-11-26 FHAHA#A: 2024-12-19 M&EE B 2025-01-24 @zﬁ [w]
EETH: Pepiy s TE A5 H (20-38T); P2 A X RHE 0 (202121) :
BB W R 197645, B; BRI RIS P %

E-mail: Imwen@chd.edu.cn ZR20240336



120 iRz (HARHERR H3E30)

964 4

results of highway image sample 2 with different concentrations in the approximate scene show that the

correlation coefficient is 0.98, and the detection error is less than 1.8. The comparative test of

execution efficiency shows that the processing time of the proposed algorithm for 300 kB sample

images is 19.8 s, which is lower than that of the data-driven depth vision algorithm with the same

precision. The comparative test of detection accuracy shows that the proposed algorithm is better than

other typical algorithms.

Key words: highway; image; fog concentration detection; NGDR; Logistic model; regression

analysis; lookup table
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Fig. 1  Scatter prior of the NGDR
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