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Fig. 4
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Fig. 5
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Fig. 6
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Fig. 7
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Fig. 8
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Fig. 9
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Fig. 10



11 / 32

Fig. 11

S1: Binarization processing of the grayscale image is performed to obtain a binary image,

and a code point is marked in the binary image to determine a barycentric coordinate (x, y)

of the code point

S2: A row direction and a column direction of the code point and row dividing points and

column dividing points are determined: the geometric center of the binary image is taken

as a rotation center, the row direction and the column direction of the code point are

determined by calculating a mean square error of a projection waveform of the barycentric

coordinate of the code point in a predetermined direction at each rotation angle of the

binary image, then the barycentric coordinate (x, y) of the code point is projected in the

row direction and the column direction, and row dividing points and column dividing

points are calculated for the projection waveform by using an autocorrelation method

S3: The barycentric coordinate (x, y) of the code point is rotated and converted according

to the row direction and the column direction obtained in step S2, a converted code point

coordinate (x1, y1) after rotation is calculated, and, a rectangular mesh is formed by using

the row dividing points and the column dividing points obtained in step S2 for dividing the

code points

S4: A two-dimensional matrix corresponding to the rectangular mesh obtained in step S3

is constructed, a block in the rectangular mesh to which the converted code point

coordinate belongs is determined according to the converted code point coordinate (x1,

y1), and then the converted code point coordinate (x1, y1) is added to a unit of the

two-dimensional matrix corresponding to the block

S5: A rotation direction and an offset of the two-dimensional matrix are identified

according to the unit of the two-dimensional matrix in feature matching with the direction

indication block

S6: A complete two-dimensional dot matrix barcode is reconstructed according to the

rotation direction and the offset, and data stored therein is read
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Fig. 12
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Fig. 16



17 / 32

Fig. 17A
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Fig. 17B
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Fig. 30

S601: Correct reference positions of the direction indication block, the coordinate

calibration blocks and the data storage blocks are acquired respectively

S602: Units in feature matching with the direction indication block, the coordinate

calibration blocks and the data storage blocks in the two-dimensional matrix are identified

respectively, and relative positions of the units in feature matching with the coordinate

calibration blocks and the data storage blocks are determined by taking the unit in feature

matching with the direction indication block as a position origin

S603: The position origin is allowed to overlap with the correct reference position of the

direction indication block, and the relative position of the unit in feature matching with the

coordinate calibration block of the two-dimensional matrix is allowed to overlap with the

correct reference position of the coordinate calibration block

S604: The virtual code point storage blocks 400 in the two-dimensional matrix are

decomposed with reference to the correct reference positions, and moved to correct

positions, so as to reconstruct a two-dimensional matrix FR that is the same as the

two-dimensional dot matrix barcode in both row-column number and arrangement
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