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Smoke concentration measurement using an

enhanced dark channel prior algorithm

JIANG Tao,ZHANG Guangxue®,ZHU Shahong, TONG Sirui, XU Jiangrong
(China Jiliang University, Hangzhou 310018, China)

Abstract: To address the issues of high cost, sparse distribution of monitoring points, and difficulty in achieving spa-
tially continuous measurement in traditional smoke concentration monitoring methods, a visual measurement method based
on an improved dark channel prior is proposed By optimizing the transmittance estimation model and introducing an adaptive
dark channel compensation mechanism, a quantitative relationship between image transmittance and smoke concentration is
established. Experimental results demonstrate that the limitations of traditional approaches are effectively resolved by the pro-
posed method, with significant advantages particularly shown in enabling spatially continuous measurement. The method
achieves a relative accuracy of 7.43% , a correlation coefficient of 0.99, and a measurement range of 0.1~1500 mg/m?. The
root mean square error is measured at 43.28 mg/m?, outperforming the 54.63 mg/m? value obtained by the traditional dark
channel algorithm. Improved stability and accuracy, especially in high-concentration ranges, are demonstrated. An effective
technical pathway for low-cost and visual monitoring of smoke concentration is provided by this study.
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