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Monocular measurement solution for industrial components in high-density

scenes based on improved YOLOv11-seg model

CHENG Yu-Bo"
D(School of Computer Science, Xi’an Jiaotong University, Xi’an, 710049)

Abstract Component detection and measurement in high-intensity scenarios in industrial production is a key
component in realizing automated and intelligent production. However, due to the high component density, small
size, and occlusion problems, previous target detection and measurement methods for industrial components have
limitations in terms of accuracy and efficiency. To this end, this paper proposes a monocular vision measurement
scheme based on an improved YOLOV11-seg, aiming to achieve accurate detection and measurement of industrial
components in highly dense scenes. We significantly improve the recognition capability and detection accuracy of
the YOLO-seg model in small-target, high-density scenes by introducing an additional detection head, an improved
NMS method, and incorporating the SEAM attention mechanism. By introducing the Ghost convolution, the number
of parameters of the model is effectively reduced without affecting the accuracy as much as possible, which
facilitates the deployment of the model on the mobile side. Meanwhile, we designed a set of OpenCV geometrical
processing based methods for two common industrial components, namely bolts and gaskets, to realize pixel-level
dimensional measurement of industrial components. We also converted the number of pixels into dimensional
information with millimeter-level accuracy by using the edge length of the placed desktop as a benchmark. We
tested our scheme by selecting components of different sizes and under different placement densities and attitudes,
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and the results show that our proposed scheme is able to achieve millimeter-level measurement accuracy and can

run efficiently on mobile processors.
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dense instance segmentation
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