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On Misjudgment Types and Correction Strategies of Computer Vision in Quality Inspection
Management

Mao Zihao
(Faculty of Management and Economics, Kunming University of Science and Technology, Kunming 650093)

Abstract: Computer vision technology has become a core instrument in the quality inspection link of intelligent manufacturing, yet
the misjudgment problem in its practical deployment severely restricts the reliability and deployment value of inspection systems. From
the dual perspectives of statistical decision and production management, this paper conducts a systematic typological classification of
misjudgments in computer vision quality inspection systems, summarizing them into two basic forms: false positives (Type I error) and
false negatives (Type II error), and analyzes the asymmetric consequences of the two types of errors in dimensions such as rework cost,
quality risk and brand reputation. The paper further introduces the concept of dynamic misjudgment, revealing the situational deviations
induced by environmental factors such as illumination, angle and occlusion and their transmission mechanisms. On this basis, the paper
proposes technical strategies and principles for misjudgment correction from three levels: data, model and process. At the data level, hard
example mining, data augmentation and domain adaptation are used to improve the coverage and robustness of training samples. At the
model level, uncertainty quantification and dynamic adjustment of confidence thresholds are introduced to enable the model to recognize
its own cognitive boundary and output reliable decision confidence. At the process level, a human-machine collaborative review
mechanism is constructed as the last line of defense against misjudgments, forming a closed-loop governance system of "algorithm initial
screening—manual review—feedback iteration". The study shows that misjudgment governance in computer vision quality inspection is
a systematic project involving data quality, model capability and process design, and optimization in a single dimension cannot
fundamentally solve the misjudgment problem, requiring coordinated efforts of multiple strategies.

Keywords: computer vision; quality inspection; misjudgment; false positive; false negative; uncertainty quantification;
human-machine collaboration
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