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InsTangible: An Immediate Tangible User Interface Combining Pop-
up Cards with Conductive Ink Printing

YAN ZHAO™  YUTA SUGIURAT?
MITSUNORI TADA JUN MITANI™

Abstract: We propose an immediate tangible user interface combining pop-up cards with conductive ink printing technique. To
fulfill our purpose, we developed software that can automatically calculate the circuit layouts on the pop-up card. The circuit layout
is made to have the shortest path by considering the thickness of the layout, the space between circuit lines, and that the layout
should not crossover cut lines. The crease pattern and layouts are printed separately when the layouts are calculated. By attaching
electronic elements, we can make an interactive pop-up card. In a use trial, we confirmed that even novice could create original
interactive pop-up card with our software and use such card to build an application. Furthermore, we demonstrated the effectiveness

of our method by making and showing example applications using the interactive pop-up card interface.
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Figure 1. Overview of our method: (a) a pop-up card designed by the user, (b) the user specifies the start and

end points, (c) the circuit layout is calculated automatically, (d) data is converted into printable form, (e) the

model made by user.
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Figure 2. Individual circuits never crossover the cut lines, and

the space separating the circuits is maintained.
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Figure 3. Discrete crease pattern with grids.
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Figure 4. Determine the grids as capable or incapable of being
used in the circuit layout.
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Figure 5. The result by using depth-first search algorithm (left)
and Dijkstra's algorithm.
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Figure 6. Drag the end point (left), and insert one middle point
to refine the circuit layout (right).
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Figure 7. Example of circuit layouts on pop—up card (title: the Block

Castle).
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Figure 8. The pop-up card designed by the user (left), and the
designed circuit layouts (right).
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Figure 9. The user (left) with his designed interactive pop-up
card called “Tower” (right).

6. 77V lr—ay

instangible 7 7' U r—3 3 & LTERBILTIE, 220
Bl %R~

TN, T—T N by T BT RN T A
YET72—2A0FTHD (K 10). BAEMITIE, KNy 77
YT H— RBIA BT = — A ECEN T T, E
MPOFREREDOLAT Y NBBETE LT 7V r—v 3
B LT

W DRy 7 — FOMEL, U— FEoR#RzZ®EL
TAMEHERETAS v F RN EET D 2 & TR
ETD. FLTAARAT VAR EHMT AR Y TT v T —
FOBRICEBR SN Y — v OREEZMAREZ D Z LT,
H—RNIZEBEDOID#EDH ZENAEETHD. LB -T,
B DT — REBENONS—F v VAT V=7 N OMH-A
PEEEDLZENTED. EEIL, A7V 27 FOHFTY,
WL, #i1, BEEERy 77 7 —RKTHAL, ZE



BOLAT M LECRHELT, X—F x4 T7V=7 b %
BETCED LT LI
BERSBONR—F v LT P NERSHIZEE
TbH, TCIEAT Vs MEERILLT, BAEFRRZRARRE
EiX, TOXORHEMCAENIELEZD.

10. Ry F7vTHh—FETUEAWVZEETYS .
Figure 10. A room layout design application in which the user
can move the interactive pop-up card interface on the screen to

manipulate the furniture layout in a room.
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Figure 11. A musical instrument application which plays a

musical note corresponding to the touched place.
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