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Abstract: We introduce an interactive system that allows nonprofessional users to design their own stencil
plates. The design of an original stencil is very difficult because of the specific physical constraint requiring
that all positive regions are connected. We present a method for generating expressive stencils in which
the user simply uses standard drawing operations and the system automatically generates the appropriate
stencil plate that satisfies the constraint. The user obtains the physical stencil plate by sending the result to
a cutting plotter when available. Otherwise the user can print out the final tracing outlines using a standard
printer and cut these lines using a cutter knife. Finally the user decorates the target object (e.g., fabric,
letter, or postcard) using the stencil plate. In a workshop for novices, we observed that even children can
design their own stencil using our system.
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Fig. 1 Example of the user of a stencil plate and a real stencil.
In a valid stencil such as this, the template is a single
connected piece of material. All islands are connected

by a bridge to the main sheet.
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Fig. 2 Overview of our system. A user draws freeform strokes. The system automati-

cally generates a virtual stencil plate. The user designes a physical stencil plate

using a cutter knife or a cutting plotter. Finally, the user adds pigment using

the stencil plate.
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Fig. 3 Example of the brush tool.
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Fig. 5 The user can erase strokes using (a), (b) the brush-

eraser tool; and (c), (d) the fill-eraser tool.
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Fig. 6 Example of moving a stroke.
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Fig. 7 The user can erase stroke using pop-up menu.

9 N

%

N

EREV
MEXT
BACK

‘ REVERSE
CONMECT
DELETE

iy

X8 fHinh/zAba—VDIEFEEETHILENTED
Fig. 8 The user can change the order.
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Fig. 9 Example of self-intersection.
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Fig. 10 The user can connect strokes without a margin when

desired.
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Fig. 12 Example of automatic bridge creation mode. The sys-

tem automatically detects an island and adds a bridge

to connect it to the main sheet.
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Fig. 13 Example of warning mode. In warning mode, the sys-

tem automatically warns the user by highlighting the

isolated region with a green boundary.
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Fig. 14 The stencil image is represented as a Boolean image.
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Fig. 15 Data structure of our system.
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Fig. 16 Algorithm for drawing a stroke on a raster image.

FE—=2 D) A b AT YV IVEIITE D 112
WL Tw, FEIEL ISR S,

B 15 ICREVATLOT— i ERT. AT A
T 3IT 47D AL (stroke & group) & HEjTHAM &
N7HG (stroke) D) A P2 RFFT L. =7 I 741
TONEFEZRELZDHEELZDE» LD L2BIZIEY
AT HMETRTCOT) I 74 7% Bl T 5. 7Y 354
TRIESHEA MO DI AT (75, &Y, LT
L, WHEUEE) OFERERED. VAT AP TV ITA TR
O— FL7ZBICS, $XTOTY I 74 72 EIHEMm§
L., —F, F=NIFA T4 TE— FOBEEIZIZTV AT A
BRBIHPNTT) I T4 TONT T4 Y TRy 7 A
W72 25 5.

T, A7 U VNI O AW % positive [CWIEILT 5.
TV VOBIZIEL DA T -2 Icv—T v %

DU 7z positive L A MO — 27 & X7 2 UV T ALY W{RICH
o VAT AERIEF OIET negative A b1 — 7 4 <
(M 16). TOXIHICTAILETAMT—27DFMIZ~
VrmERTAIENTESL, B Y - VORGAIZIE, ¥
AT LFHANCA PO — 7 DIFE ERE R, ~—
v & DT 7z positive #HIl Y F T X, FOREE OHEEE
negative & L THi <.

121 o%

1123



BAIEF=EmEE Vol.53 No.3 1119-1127 (Mar. 2012)

VATFLART) I T4 TO) A% 1 OF ONEH
LTw, =¥ LA PO =27 %F v 2 VAICH; <
k,FU—4y7%—F’ﬁufo3%47Uxb®%
AKRREIGBINT 5. MIRREDT v 5794714 v T E—
FTIX A FOEHEISEMEN, AF VYV g X —I4k
EHWLEY. =I5 14 7E—FTlE, vz
FE—=213) A MOERREIEMEN, ZOHBAICIETTIC
HEAT Y UNA XA =VIIFLBMENZA PO —27 D
INT YT TRy 7 AN 2R LE .

HORZEZHSOA M — 27 3EHEBSTETLE Y
(4 9). ZOMEZFHT LD, RLAZUTDOL) %
WM Z L TWD, Z—HFPHED Fa—y — )bz #A 2
I2IE, VAT AENETY YA RT v 74Xy AT
%72 WNZ, positive ZHEDJLAVIA b T — 27 & negative 72 A
fa—2 &P Lo LTl ¥, ®OIC p_y H
5 pp D positive DIRDILVA MO =27 ZH &, RIZ p,_o
b p, T TEHHD negative A PO =7 ZHi. T L)
ICFTA2ZETHIDE)ICHUKEERFROA MO — 7 & ff
WL ZIZENTELVWE)IIT LI ENTED., AL
TWAHEGOELR) ZWIZLiznwe Lz Z12iE, VAT
LIZDA M — 7 OTHRS Z i & 12 L CHEE§ 5.

HLILY—VTHE, Z—HFPAN LA ba—r %Y
AT L positive il HEDIEDO A O — 27 & LCTHfET 5.
IS — IV TIE Y AT AZEFA PO — 7 DR L&
HEO%E, A Ma—27ONE % positive IR & L THE
COHLAME=ZICHLTE ) I T4 7D12LLT
BHEh5,

I—HPA A —7 20RiFlnE Lize &12i1E, V&
TLEERENTA M =T Z T NV—TT)I T4 7L L
TEHTL., 7)) I T4 72T 5BI2EET IV
NOTRTOA T — 7|2 LT positive ZRIFEDJLV A b
O—7 %%, RIZ WHOWDA PO —7 %
i <.

=TT VL TWAMIZ, AT ¥ VIVEIRCCIR AR
T &%\, AL L7 positive FHIEAMMESLNTLEH 2T &Y
Hh. VAT AIHABWICZ OMHEE (B) 2 LBz E
Bd 5 (B 17(a), (b). £, flood fill 7V T X L %
FH L T positive [ % fliH L, WM IZ positive FHIZAHE
BHAEL 2T =y 7§54, BARWIZIEZE L O positive
W% — F& LT Hood fill 7V T X LT positive FEIH
MM T 5. RIZE I ST W2 \» positive T 255
Wi, ZoWi#E% ¥ — F& L Tflood fill 7 VT X LT
positive FHIK Z i35, 2% positive M Wifﬁﬂ”\‘f?ﬁﬂ
HENDFETHDIET. positive FHIAY 1 DDA IS
A1 L&b‘f_éf)kﬁ T HATH %\, positive vﬁﬂiﬁ‘%ﬁ
BAEES B84 (K 17(c) 121, Y27 413 2 DD
®Wﬁﬁ%%¢«1®£ﬁ®ﬁéﬁuﬁw1ﬁﬁb,%@
FMEZ A A NE L, EEETHN T AEES T 7 RE

negative 72 8

© 2012 Information Processing Society of Japan

.® bQ

B—C B C

\/ /
b)

B 17 HBEERT VT XL
Fig. 17 Algorithm for automatic bridge creation.
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Fig. 18 Stencil plate images created using our system, and real results.
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Fig. 19 We ran a small workshop for novices to try our system. (a) Design using the

system. (b) Decorate real fabric. (c) Example of original stencils designed by

children.
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