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A Study on Efficient Card-Based Cryptographic Protocols

Akihiro NISHIMURA
Supervisor: Hideaki SONE, Research Advisor: Takaaki MIZUKI

Card-based cryptographic protocols provide secure multi-party computation using a deck of physical cards. There
has been considerable research on reducing the number of cards to compute a fixed function (we say more effective
when a protocol requires fewer cards). This paper presents secure implementation of non-uniform shuffles to perform
effective AND protocols which have been proposed by Koch et al. in 2015. We utilize physical cases that can store
piles of cards for the implementation. Two sufficient conditions for the implementation with cases are shown in this
paper; that means our method can implement not only non-uniform shuffles in Koch’s protocol, but also various
shuffles. Furthermore, this paper proposes an effective copy protocol that can multiply an input with one fewer card

than the most effective previously known protocol.
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