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Creation of Card-Open Device and Special Card Cases Using 3D Printer and an
Application to Secure Computations of Symmetric Functions
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Abstract: The authors reported at the CSEC meeting held in July 2023 that we created card cases and devices using
a 3D printer, which are valuable for implementing card-based cryptographic protocols. In this paper, we continue to
present our efforts involving 3D printing. Specifically, we report the development of a “card-open” device capable of
flipping five cards simultaneously in the final step of the five-card trick, which works on a two-color deck of cards. Fur-
thermore, we provide explanations for the functionalities that were omitted in the previous report at the CSEC meeting
due to space constraints, regarding the card cases capable of achieving complex shuffles. In addition, we demon-
strate how this card cases enable an efficient commitment addition and proves to be useful for secure computations of
symmetric functions.
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16: x5 £ CTINEIKET LR+

BEE, AFMERD R b3 ETH B Z 30 Hh

D, SAHZEIBEEOB NN 1 TS,

ZDEIE, Rk - R r—2REFHTA L
T, XIFRREREE OME T E OB S M LT D I A HE
%5, 2B, —HEHOBETREK, —ADHICh— K2 AN
ZEE CREEZEB) X 8METHS. BHFEFIE[10] 08
&, HEEIRBZ I8EITHY, EE T barpih
FRIDBDPPLHRVWEEZS.

7. B8bHDOHIC

ARET, 26@h— RIS LA — 7V 3EE DR,
B X UHIEI OIS [17] THEHME L7255 — X OHRREL RS
DIE B #HE L.

SHOBEL LT, A—FVEEOIRICEES vv 7
NRED BEIL, itk — 2 OBEN R TRBE T 5H
5. BIRIICE, BEFETT>T0W3 7 X ahy V&
DY ¥ v IVEEIZONWT, A—FVHEEOIRICL 2 H
BB OND. F, FRI—R12o0WT, HiEO#H
HETHBRRTWZEY, F—2RZ2EFHTIFOI—F &
B2 LB RET 2 AT OV THEEN R TR EENS.

BRI, 171 THERLEX ST, MEHED WIS
FEHERE B DO EADYE K DT=DI121E, Zh o DEFESHEEED
BIRT 2 2 ZAREBEDIRILNVA T — 7 RLK— [CHfFE X
NBBERHY [2,15], H— FR—RBEE L zDEERZ
DESRh—Brs I EHFHELTHS.
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SIEE JP21K11881 & JP23H00479 OB ZZ T T\ 3.
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