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High-precision Extraction Method for Shock Wave Wavefronts
Based on Energy-focused Adaptive Scanning

NI Mingyue'?, LI Jian'"?, ZHAN Yongzhong®, XING Jinchao'?, HU Fudi'*?
(1. College of Information and Communication Engineering, North University of China, Taiyuan 030051, China;
2. Shanxi Province Key Laboratory of Intelligent Detection Technology and Equipment,
North University of China, Taiyuan 030051, China;
3. Hunan Vanguard Group Co. , Ltd, Changsha 410100, China)

Abstract: To address issues such as low accuracy and poor noise resistance in extracting the characteristic parameters of
shock wave wavefronts, a high-precision extraction method based on energy-focused adaptive scanning is proposed. which
innovatively combines the nearest neighbor frame subtraction with cross-correlation analysis, and collaboratively suppresses
the background noise and fireball cloud noise, thus achieving the preliminary extraction of the shock wavefront contour infor-
mation. Based on this, according to the energy concentration characteristics of shock waves, the shock wavefront position is
accurately captured by constructing a search box, integrating bright pixels with the same radius within the search frame,
and combining inverse difference to precisely locate the gradient peak. Results demonstrate that this method automatically
detects shock wave feature points, effectively overcoming noise and asymmetry interference. Compared with conventional al-
gorithms, this method improves the spatial uniformity by 28% , and reduces the distance standard deviation by 94 % , exhib-
iting high reliability and engineering applicability.

Keywords: shock wave; energy focusing; shock wave wavefront; adaptive scanning; feature point extraction
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