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Abstract

A reliable coding and decoding algorithm is designed to solve the problem of information point
loss and leakage caused by the information dot matrix image using printed quantum dots as car-
rier during printing and transmission. The algorithm uses a combination of hash identification,
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convolution code, interlacing code and blind synchronization to serialize and transform the re-
sulting code stream data to generate a printed quantum dot matrix image, which is embedded in
the carrier image as a halftone dot. The experimental results show that the lattice image obtained
by this combination method has higher randomness than BCH encoding, more prominent error
detection and correction capabilities, and a higher rate of information decoding and reading. This
algorithm can effectively solve random and unexpected errors caused by missing prints, contami-
nation, etc., of printed quantum dot anti-counterfeiting images, improve the reliability of information
transmission, and make it have broad development prospects in the field of anti-counterfeiting in-
formation.
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Figure 1. (217) Convolution encoder
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Figure 2. Original image of printed quantum dot matrix
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Table 1. Mask images generated by different data models
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Figure 3. Printing quantum dot digital mask shuffling dot matrix
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Figure 4. Printed quantum dot diagram
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Table 2. Printed quantum dot matrix information reading results after adding different amounts of random noise
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Table 3. Printed quantum dot matrix information reading results after burst noise is added at different locations
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Table 4. Printed quantum dot matrix information reading results after adding different area burst noise at the same location
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Figure 5. Hiding effect and histogram of printed quantum dot matrix in different channels
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