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Tracing Practice System for Paper-cutting Skills
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Abstract: In this paper, we present a system for practicing a tracing action with sufficient pressure using
a tablet device and a stylus. The goal of this study is to improve the ability of novices for the appropriate
pressure in paper-cutting by practicing tracing action using our system. The novices can train themselves to
trace a pattern with a pen through repeated action using our system, and the system displays the pressure
applied by the user in real time. The system has a function that aids the novice in applying the correct
pressure with the stylus based on the value of pressure used by experts. Experiments were also conducted to
determine the effectiveness of the proposed system. It was confirmed that the novices were able to develop
the desired paper-cutting skill on using the proposed system.
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Fig. 1 Cutting paper is an art of cutting paper with a util-

ity knife (A). The user traces the tablet device with a
stylus (B).
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2 FHICfEA L7244, B4 10 mm O b /M S 2 H (B)
Fig. 2 Pattern used for obtaining measurements. Small circle
of a diameter of 10 mm (B) used for the comparison of

the tracing and the cutting of the pattern.
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Fig. 3 We developed special device with pressure sensor (A).

A knife or a pencil is inserted into a handle (B). Device

can measure pressure during tracing and cutting (C).
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Fig. 4 Average pressure in Fig. 2.
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Fig. 5 Variability of pressure maintained by tracing and cut-

ting in Fig. 2.
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Table 1 Average pressure and frequency in Fig. 2 (B).

Pressure (gram)  Frequency (times)

Average SD Average SD

Novices 470.4 13.3 6.0 0.63

Experts 303.2 10.2 2.8 0.74

Note: Rounded to the first decimal place
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Fig. 6 Expert cut circle smoothly (A), novice cut coarsely (B).
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Fig. 7 Color and noise show in synchronization with user’s

pressure.
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8 ¥ 7L v MKIHD 4 FEHOME I H{%
Fig. 8 Tablet device shows these patterns for practicing.
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Fig. 9 Experiment pattern (A) and the speciality lines (B).
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Fig. 10 Each group use several tools in Step 2.
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Fig. 11 Average pressure in Fig.9.
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Fig. 12 Variability of pressure maintained by tracing and cut-

ting in Fig. 9.
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Group Cut Result Concordance Rate
Fig. _

9 (B
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Gr3 0571
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o O—FHEK
Fig. 13 Vestiges of standard wavy and the wavy line cut by

each participant, and their concordance rate.

=2 [09(B) IZHE LT AR
Table 2 Average frequency in Fig. 9 (B).

Step 1 Step 3
Average SD  Average SD
Grl 8.0 0.40 3.6 0.24
Gr2 8.4 1.04 7.4 0.24

Gr3 8.2 0.16 8.8 0.16

Gr4 8.0 1.20 5.4 0.24
Note: Rounded to the first decimal place
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2479 Gra (IREOHMEZFAL, WELZE#RT L2 LT

BERETTTRLEWPER DT L. M
LETEOESL GrLZEWP L o/zh, EEDIESLD
EOMRIE Gr2 X Gr3 L RIZA L7z, FERIC, B
T Grl 13 ED—FEELHEBT RIS LT Rdo7zds,
Gr2 % Gr3 X 0, $ETORZ ) i 282 FE R
HhHZENyhol.

FEBEOY ) IEOBIETI, FA4 73MERT 57202 H 5%
DET B ERME R EDBEZENS, il R EF 2 2AL
T2 L) HENED L. KR TEIEENORHIR AL E
ANOFEBRTIEORICHROHIEZFHAL T Ab720, HIbL
7o R MR L 725 A LS L WEIEOF I RE S A
Uh. 7, KETIETXTOFNZ — /% 7% 2 ¥ — K
TIroTWh 728, K VRRER L E 2 L7256
B REEOHMBICHEL 52 5. Z0710, 5HOE
&L THEDIRREERCHE O ZEDHHE S L\ WEEOHPHIC
EOMRBEDWEEE T2 5 0% EE LIFHNSTREE 2 5.
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KEETIRZ I 7 87— FD12THAE)IEOAINEGE
DIDDZ ) Hh & 12 & B2 HIH§ 2 FERRIZO W
TRz, FA 7 THEY D L EOHEFEZ T L7200
WEBO 1L DIEREFFH L 220 ErH 5. Frld
Y7Ly NRKREASZ AT AL B LEVREHE L AT
LEFRSE L. A¥A T ALHHEOEEZZHIL, ¥
7Ly MK ZE DD S RIEE & OFEEDETY R
AR RO, A DY AT A RFIHE L T L 0%
FEDOEICG LT EEZIRT 5. AIIZOV AT LD
R EHERT 5720 OEBREITV, BAFDOHEIC L 2HH

© 2018 Information Processing Society of Japan

LR L7. ZORE, YATLAEFMLZS V- T
EBZICHOCRIE L7256, ofEX ) bAES LnE
JECHAFI L7z, F72, #EFRT2EEDES DS b
L7

K TIZAF L OM ERIREICOWTHEDOIEIC X A
BELBE L2, 4%, AHZEOAF VMG LT 5 E
F— 7 O#ERERFHIT 5 2 & T, R U7 i 2
AEEFAL, L OMEACHEL D) Eo#MERREom
% HiET.

BEE ARG, JSPS BHFE AHERIZE (C) 16K00269
DO EZ T2 DTT.

SENH

[1]  Polanyi, M.: Personal Knowledge — Towards a Post-
critical Philosophy, University of Chicago Press (1973).

[2]  Zoran, A., Shilkrot, R., Goyal, P., et al..: The Wise
Chisel: The Rise of the Smart Handheld Tool, IEEE
Pervasive Computing, Vol.13, No.3, pp.48-57 (2014).

[3]  Findlater, L., Froehlich, E.J., Fattal, K., et al.: Age-
Related Differences in Performance with Touchscreens
Compared to Traditional Mouse Input, Proc. CHI 13,
pp-343-346, ACM (2013).

[4]  Stosel, C., Wandke, H. and Blessing, L.: Gestural In-
terfaces for Elderly users: Help or Hindrance?, Proc.
GW 09, pp.269-280, Springer-Verlag (2010).

[5]  Higashi, T. and Kanai, H.: Instruction for Paper-cutting:
A System for Learning Experts’ Skills, Proc. ISS 16,
pp-457-460, ACM (2016).

[6] Higashi, T. and Kanai, H.: Tracing Practice System
for Developing Paper-Cutting Skills, Proc. KICSS 17,
pp.173-178, Springer (2017).

[7] Higashi, T. and Kanai, H.: Stylus Knife for Paper-
cutting: A System for Controlling a Knife, Proc. CHI
EA 17, pp.2638-2645, ACM (2017).

[8]  Muranaka, N., Yamamoto, T. and Imanishi, S.: A Callig-
raphy Mastering Support System Using Virtual Reality
Technology and its Learning Effects, IEEJ Trans. Fun-
damentals and Materials, Vol.123, No.12, pp.1206-1216
(2003).

9]  Soga, M., Kuriyama, S. and Taki, H.: Sketch Learn-
ing Environment with Diagnosis and Drawing Guidance
from Rough Form to Detailed Contour Form, Trans.
Edutainment III, pp.129-140 (2009).

[10] Daniel, D., Manoj, P. and Tracy, H.: iCanDraw: Using
Sketch Recognition and Corrective Feedback to Assist a
User in Drawing Human Faces, Proc. CHI ’10, pp.897—
906, ACM (2010).

[11] Tarussi, E., Bousseau A. and Tsandilas, T.: The Drawing
Assistant: Automated Drawing Guidance and Feedback
from Photographs, Proc. UIST 13, pp.183-192, ACM
(2013).

[12] Kritopoulou, P., Manitsaris, S. and Moutarde, F.: To-
wards the design of augmented feedforward and feed-
back for sensorimotor learning of motor skills, Proc.
MOCO 16, pp.38:1-38:4, ACM (2016).

[13] Fujimoto, M., Terada, T. and Tsukamoto, M.: A dance
training system that maps self-images onto an instruc-
tion video, Proc. ACHI 12, pp.309-314 (2012).

[14] Liu, L., Chen, Y., Wang, P., et al.: Papercut: Digital
Fabrication and Design for Paper Cutting, Proc. CHI

1984



[BHRNIBFERIGE Vol.59 No.11 1978-1985 (Nov. 2018)

EA 18, pp.LBW078:1-LBW078:6, ACM (2018).

[15] Laviole, J. and Hachet, M.: PapARt: Interactive 3D
graphics and multi-touch augmented paper for artistic
creation, Proc. 3DUI 12, pp.3-6 (2012).

[16] Rivers, A., Andrew, A. and Durand, F.: Sculpting by
Number, ACM Trans. Graph., Vol.31, No.6, pp.157:1—
157.7 (2012).

[17] Nomoto, A., Ban, Y., Narumi, T., Tanikawa, T., et al.:
Supporting Precise Manual-handling Task using Visuo-
haptic Interaction, Proc. AH 16, pp.1-8 (2016).

[18] Limpaecher, A., Feltman, N., Treuille, A., et al.: Real-
time Drawing Assistance Through Crowdsourcing, ACM
Trans. Graph., Vol.32, No.4, pp.54:1-54:8 (2013).

R FX  (ExR)

1989 4E4:. 2012 4EHIFF KA AIRETH i
FEANRETE AR, 2014 R bRE
Vot e == L TpNE A Sy Nl i e e S
WP RHE BT HIERARIZ T, 2016 4F-1A]
KGR LA R EES . va—v
YAV a—F ATy e s
OIS, EFEHREYS, ACM £&1.

eH FH (ERH)

1994 FH5ORE KPR 7R SRE
SR TR B W BRAR B BSR4,
AR R FEBEIE R S A T 2 0 7E R
B, 2004 SEAb e B2 H A K5
Bk - R r#EME L > ¥ — -
Bh#dz, AR5 b de b B F F AT 0 5
Bebva—<r54 7 7L S dEHIE, BUEICES.
IEEE, ACM &4H.

/‘-L

© 2018 Information Processing Society of Japan 1985



