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Abstract

This study is dedicated to the development of a visual tracking method for intelligent iron shaving
cleaning mobile robots, aiming to enhance the efficiency of robots in automatically cleaning iron
shavings in complex industrial environments. The research focuses on image processing and anal-
ysis, particularly the automatic selection of image thresholds, which is key to achieving accurate
image segmentation. This paper comprehensively analyzes existing technologies such as histogram
valley method, Otsu’s method, and maximum entropy method, and proposes an improved image seg-
mentation algorithm in response to the challenges of single-camera visual servo systems. Addressing
the limitations of existing technologies, such as sensitivity to lighting changes and reliance on static
images, this paper designs a stable and reliable tracking method for iron removal robot based on
monocular vision. The method processes images in the RGB color space, using dynamic threshold
extraction technology to effectively solve the real-time color image segmentation problem under
varying lighting conditions and grid obstructions. The experimental part verifies the effectiveness
of the proposed method. By segmenting the tracking images of the intelligent iron shaving cleaning
mobile robot during actual travel, the results show that the method can adapt to different lighting
conditions and has a fast segmentation speed, meeting the real-time requirements.
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Figure 1. Diagram of intelligent iron removal mobile robot
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Figure 2. Source image
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Figure 3. Channel R image
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Figure 4. Channel R projection image
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Figure 5. Three channels projection image
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Figure 6. Dynamic threshold image
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Figure 7. Tracking target segmentation effect image
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