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Abstract

To address the challenges of precise alignment in multi-color overprinting for curved surface screen
printing in the domestic market, this study proposes a multi-color overprinting system based on
the ORB image matching algorithm, incorporating geometric constraints and the RANSAC filtering
algorithm. This approach extends traditional curved surface screen printing beyond single-color
applications, meeting the increasing market demand for high-quality, multi-color printing. Experi-
mental results verify the system’s effectiveness, demonstrating a matching accuracy rate exceeding
95%, a processing speed of 26 frames per second, and an overprinting accuracy within + 0.03 mm.
This method significantly enhances the print quality and precision of complex multi-color patterns
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on curved objects, with broad application potential.
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Figure 1. Comparison results of SIFT, SURF, and ORB algorithms
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Figure 2. ORB with geometric constraints and RANSAC for filtering match results
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Figure 3. Workflow of the multi-color intelligent screen printing system
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Figure 4. Diagram of the hardware system composition
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Table 1. Main hardware composition parameters
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Figure 5. Reference image of the first color plate (left) and the image to be aligned (right)
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Figure 6. Matching results (200 matching samples)
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Table 2. Algorithm comparison results

2. BEHREER

Bk ULACHE (1) HERf 2% S UL RIS [8] (N2 AD)
SIFT 200 96.5% 1200
SURF 200 90.0% 800
ORB 200 81.0% 150
ORB + i 200 99.5% 210

Figure 7. Registration results
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