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Threshold Secret Sharing by Dividing Double-encoded QR
symbols and Time Slot Encoding

Nobuyuki Teraura’' Isao Echizen>  Keiichi Iwamura®

Abstract: We examined a method of secret sharing by dividing a QR code into multiple
symbols using double coding. In the QR code, a cell that is a basic unit of encoding is a
black cell or a white cell for encoding. Double coding is a method of coding cells by
means having different characteristics. For example, when encoding one value, the
black cell area is encoded in blue and red by utilizing the difference in color. This
double-encoded QR symbol is divided into blue and red cell groups and secret sharing
is performed. (2N, 2N+1) threshold secret sharing can be realized by encoding N-bit
multi-valued. Furthermore, by performing double encoding on the time axis, it is
possible to transmit data safely on a screen display on a smartphone or the like. If it
1s compatible with the current QR code reading, it can be introduced sequentially.
Therefore, the time-slot-encoded divided symbols and the original QR code were
continuously displayed, and the original QR code was read out to verify compatibility.
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