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TracKenzan: Development and Evaluation of
Digital Flower Arrangement System Using
Trackpad and Stylus Pen
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Abstract: We propose “TracKenzan,” a training system for Ikebana (Japanese flower arrangement) in a 3D
computer graphics space using a trackpad and a stylus pen. Ikebana includes a Kenzan, a flat metal base
with hundreds of upward-pointing pins to hold flowers and branches in place. In the proposed system, a
trackpad represents the Kenzan, and a stylus pen equipped with a 3D tracker resembles each flower stem.
The users build the flower arrangement by selecting virtual flowers with adjustable length, whose position
and orientation correspond to those of the pen, and then place the flowers by pressing the desired position on
the trackpad. By using the trackpad and pen resembling the Kenzan and flower, respectively, TracKenzan
provides an intuitive and straightforward interface for users to practice Ikebana. This paper describes the im-
plementation of the system, its evaluation tests on actual users, and discusses future uses of the TracKenzan.
They verified the system usability and capabilities as a learning tool for Ikebana.

Keywords: Ikebana, flower arrangement, tangible device, simulation

T BROKET I L Lo
Ochanomizu University, Bunkyo, Tokyo 112-8610, Japan . . o _, e e
S WA, AT EE L EANEL T, £ OIEHREHEDTE
?;g/san;a Gakuin University, Sagamihara, Kanagawa 252— WOGEKEICHLTEY, 208 E LT, Y% Lic
» Japan Bl 77 L3I 4 sS4
3 TR LB HEREM R HREE G OM I TTbhTwa, fITh,
) Indepenl‘jelr:tb — N—=F YV EEMFOBBR LA GDE L —= VT
2) anna.yokokubo@is.ocha.ac.jp _ o JropE—
b)  siio@is.ocha.ac.jp AT L OREIEEL AL, BB T OTAHi#E [1] %

© 2019 Information Processing Society of Japan 2006



[EHRNIRFERIGE Vol.60 No.11 2006-2018 (Nov. 2019)

1 WX 2 TIEAEM - &I - FEER 2 A
Fig. 1 In lkebana, flowers and other materials are pierced on

a Kenzan to form decorative arrangement.
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Fig. 3 Flower stem device: stylus pen equipped with VR

tracker.
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Fig. 4 Horizontal flicking to select flower arrangement materi-
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Fig. 5 Flower arrangement materials and vases available in

TracKenzan.
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Fig. 6 Pinching in and out to adjust the stem length.
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Fig. 7 Clicking with the stylus pen while pressing the track-

pad with three fingers allows to extract a flower from

the Kenzan resembling the action in the real world.
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Fig. 8 Subject using TracKenzan in Ikebana school.
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125wz ZnenELT 5. BEE>O-EME, B
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W2, RI2(1) 25 (10) T TOHEMBOMEOEIZ
%%Hé:tf,n~%zUT4x:7#%ﬁéhé.i
72, A—FVE)F 4 23 T71E0~100 TTOEE 5.
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9 TracKenzan & M\ 72\WIF X408 ¥ A 7 A TO/ER B
Fig. 9 Ikebana works produced by subjects using TracKenzan.

10 B0 EREEBREOVEMIZB T A L O B O —F]

Fig. 10 Comparison with the insert position of flower stalks of

beginners and experienced learners.

FAOFHIEEEINDL T — >, KERSEMOESE 7 &l2o
W, [EETOeT) v 7 EFEL7.

5.2 TracKenzan (C& 2 EY

WX BEMBIZR 9 12, WIE L REEE O
fERICBI 23 Lo RO —fl 2K 10 I[Z/RT. #OH
CAREE - KRB OEMT T 5 L, WOEIE L) S
ZREACH &\, AEM OFF LIS —FR IR 25 2 f#H 8] 23
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TracKenzan
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5.3 SUS BRENER

SUS BN HLH M L= ) 74 23T, @l
BORMEIAS52.5 1T, W AT 90.0 2, TIN5 74.8 1
THolz. MK, 7EHE - BREOL—FE) 7123
7L, wAREAY50.0 &, RE D925 B, CPHED75.2
MTHo72, SUS AT TIZDOWT, Bangor b [26] £, B
gt [good] 1CHIYS 9 A SUS AT 7IE 3 71.4 15 TH
5T ERRLTWS. £72, Sauro 5 [27] D 5,000 L ED
SUS FAAFICHED L SUS A a7 L8—t ¥ ¥ £ VOERIC
DWVWTOHRETIE, 75 HIFZH 70 /5—t > & £ IVITHY
T35 (50/85—t ¥ A VHLHIE68 ). TNHIZHEAT,
TracKenzan O — YY) 7 1 1%, f.0F EIREH - &K
HEDIECFHIiL/zE VR 5.

SUS EMI#IZ & 2 KEMOMEREY, EWEED (7)) O
R EECEHL, 20 4 16 47% 4 DL EOFFi 2 21 T
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BIICHECE TR, [#EDSY 7T, EBEOWIT
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T ETHot. EMOMEHIZOWTIE, fERokE S 120
L, AELAMDPER 072720, WHEEOBKELR
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DA IR H L BWEDERDYD - 72,
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TracKenzan % AW 72 WIT X% OFEFE % MEET 5
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) O2 7V —TOWEEE NG E LT, WIFIERIEMRD
REM A L L7z, e ds, ZOMEMGHGO REICIE, HEEO
TR T & % it DFREERE & R ofREH 2 HIRKE L T,
KA DT IE BB O SERREE & 57 L 72fE % H 7.

¥ 72, TracKenzan B & UWHEAEZ F\ 72EmGITERZ 121
FEL TWnEEEDEL EXRZOREETOVITIE R ~DE
BRICOWTOEBMICEZTH b\, N5 12X %5
fE% IR 5 2 &2 & - T TracKenzan % i - 72\ 1713 7%
HIVERER & A48 % Al o 72\ T I 2 SR RBR O R 1 12D
THGE L7z,

7B, TracKenzan @ ¥ A 7 A &RO M % 52 MR
9 5728, TracKenzan fEABEOBERE 123 L ClL, 5.1 Hi
TN L 72 SUS OERIMKICIZ, TracKenzan TOWIFIE
LARERERIC O VT OV OO EMIEH & HHE®R A S
AT — bl REBROPEEIL, WiTiEn
DIFRIZENEL VLI, EEMLELE L2, DT
FEEROFEM 2 i8R 5 .

6.1 EEFIE

RERIE, 2018 £ 12 A 19~21 HO 3 HIMIZIED , K4
DB TER L 72, TracKenzan fEHEEE, #.0# 13
% (B4, ZH124), TracKenzan AEATEL, )
LB 13% (KME134) OFF26 Zicx L CEM L 7.

REBRIEL Y, FEHEOFIRT D 5 i) O EER &+

DHEGETREH L LB, WITIE R EmOHIVEICL T R A4
DFEE, B L UCHLFEIZAT 72T 7% BB 2 Rk L
72, RFEBRTHELZ 9 MHEOEMLDOEMZR 1 IR,
%B, FHOMRL, TracKenzan WAL & [6]—d EFE
DAFDVWETH 57720, #HEBEFEZF L L DI, BP)
KPP AW #E Lz, T/, REBRTHEL-A
DT A MIK 10 HHTH - 7-.

RIZ, REBEOFNEIOWTEEMNCHRRD ., HelEa I
KERIZOWTOFI L KFENDRLAEAT 27205, & ?‘
13 CDITFREZDWER L 72\ T IE 7% O FHBHE I % 10 43 FHR
Bl L 72, BymifRFEER 12, TracKenzan [ FH#E O ERE 1212
TracKenzan DAEFHHE 25 A TS 5\, TracKenzan T

FIEREMZHIEL T 5 o7z, 7B, TracKenzan ff
FREOWERE 120 LT, 5.1 Hi & [FRRICFEERBIMGTT 2 5
HLLEIZ TracKenzan & TracKenzan O#AEHAZE AT F/I 12
HEI N TW . #ERE 2L, TracKenzan TOWIFIE %
Ve OHIWEDSSE T L2 CEBREITF 2T TH 5\,
FEEREPHE LT v 75— MIAELTH 5o 7.
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IR AE & HI7E L T Rk

Fig. 11 Subject created Ikebana works using real flowers.
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Tho7e.
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ANDFLA - By o WITIEREREE - T = MEEA
DB E TN TV,

6.2 HER

KREEOER %, TracKenzan DG X A WIFIX R 1E
in D SERE O GG, TracKenzan # i L7-2 12X
BWVIFIE GO BIRDZAL, FEHE TR O W IF IR 2 AR ERIR D %
L S RHLY M A B CEHfif £, B & U TracKenzan @
YAT AEROFEMFERD 4 D OBUTD S FEICE RS,

TracKenzan i JHTED 2 Z12DWTIE, 3o 7202 H
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=1

REBTHE L 72O

Table 1 In this experiment, we prepared the real flowers in contradistinction to the

virtual flowers on TracKenzan.

RIEBRTHM L7248

BT
INT
Za—HA7r
TN =AY —
ity
INT
YA
EATT
Ko Dk

TracKenzan NOAEH | fEOARE (AK%/23 A5)
=T 60
<—HLv bk 30
N 30
TUHA 40
P A 20
NS 60
ARz S 20
EVATT 40
[P4%L57 20

6.2.1 TracKenzan DEBEIC L2 WL HEERDTHRE

DEEEHFER
HAE % O THIVE L 220 IHE A ML o Re Sk iE

(BEL

Bl) %, 2% 0IREEIZT L2 A MELTHEBIC
EEL, SEmONBEHRZE L 72, Z OREEHRD 5 13

VERE DY TracKenzan 8 HHE 2> TracKenzan A # 128
TEREHMTELRVWE)ICHE L. &b, 240EE
FHIWTNE BT, WIFTIELEEREN 10 £ ETH -
7o BEFICE D WIFIEBEROFEIZ, TracKenzan
B 5.52 (SD=1.57), TracKenzan £f# F#1d 5.15

(SD=1.13) THh o7, Fat=(E F(1,23)=0.235,

p=.633

TdH b7, TracKenzan fHHE L TracKenzan Rl H
DOWIFIE R EMICEBEEITE L, WITIEREROERE

DRBIA LN o7z,

6.2.2 TracKenzan 2R L2 &ICLDWVITFIEFEAD

RO

EWIRENOIBOER & LT, [WIFIEZIZENRLI SN

BIRDH ) 90?7 ] EOERMITHL, TERRED)

v 71— b

REZHW T > — &5 L7z, TracKenzan ff H#E

BRI FI2BWT, TracKenzan fE i TOWIT X%
WCRFg B BE 2 i 72 & 25, TracKenzan ffiHIC X -
THEBEIZWITIEGAOBIRE S0 L L2 LAVRE /e
(t(lO):4.18, p=.002). ZOHE L7z, ELEEMHL

WTIEBRAREBR DB TOWITIE B NOBEBRESWIZD W T
1%, TracKenzan i OBIRE S W EAEEWVIZRS

Nahoiz.

TracKenzan REHEETIX, AALZ W TWITIE R EMR
%ﬂ?ﬂﬁfbf:fﬁ“(“@b\ FIER IR T A ER A LR L7 25,

AREICWITE~OBIRES R ELTBY (11

3)=3.12,

p:.009) , BRI 7R AR & 72 I X R AR BR T 0 BLIRBZ

BlZBWT, BHEICAEZE TR N o7,

NHD

FEED S, TracKenzan % W7z WIFIE R MEKERL, Wirid
GLANOIREZALE T 2R H 0D 5 2 LAVRIg E 7.
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6.2.3 EHFRDOWGIELEEREFDOEL SPI)EAAD
BoiMliER

TracKenzan fifHE~NOZEE LT, UTO 5 HHDY
B L, 7B v — NREZHWZT Y — 1%
Efp L7z, ZOFER%ZICIC, TracKenzan fliHEEIZ B W T,
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MEt L7z, R/ 2 ([2WIFIE R REBRE O B ORI Of R %
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(1) ENLCHVEEL W EER L F L7z,

(2) ENLSHWEEBBYIZHL) ML F L7272,

(3) LN HWIENF L7z,

(4) ENLHVEHTOEMICHRE L TV 2.

(5) M UREEITHOREPHH L L7126, ERlbn
Lo ThiznEBnE 2.

FRESHHOEMIIH L, SFEFHS [EE5 L b0
A% GEE4) ] POAEICEEN TV N E ) 2% Bt
L72. ZO#EF, TracKenzan % H\W72WIFH X 2 AR ER ;12
F (1), (2), (4)IZ20VT, AREICFEME4 LD bE
¢ (1 £(10)=3.52, p=.006, 2: ¢(10)=5.61, p<.001, 4:
£(10)=2.61, p=.026), (5) FFFEMEAT4 & ) b @ E]AA
Ronse (5: ¢(19)=1.84, p=.10). A Ex HV72WIFiE%s
RERRF OFERI, (5) ICOWVWTHETH - 721 I M IXFAET
Bo7z (10 1(10)=12.0, p=.001, 2: £(10)=11.63, p<.001,
4: 1(10)=2.52, p=.031, 5: t(10)=6.63, p<.001).

%3, TracKenzan AL IC BT 2 K EMIEHE DG
EAEIE, (3) ZbrE, EHEHTAHRIEFEME? 4 L0 b5
o7z (1 £(12)=9.13, p<.001, 2: (12)=9.86, p<.001, 4:
t(12)=3.27, p=.007, 5: t(12)=>5.84, p<.001). TracKen-
zan REHBEOEABD A TEZ W2 L2 EET 5 &, i
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9. Tbb, TracKenzan & F\V 720 IFIX 2 KERIX, &£
AExFHWZWITIE R ARER S [/ U 3L SRR D
RRMEL2E VR D,
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® 2 WIHE R AREREO H CEFME OF5 4.

FPERE = 4 L OEOBEHKRIIOVT, W

MHE DO TAIER S p < 001, ** p< .01, *p<.05 fp<.l, TRLTVE. %

B, () NOBMEITEER A2 R T

Table 2 The averaged scores of subjective rating about Ikebana experiences. The as-

terisks *¥* ** ¥ tindicate that the average was statistically different from 4

(mid rate) at 0.1, 1, 5, and 10 percent level respectively with two side test.

MK Fa ik

iz 57 I TERANOWRE  HIHINOBER  WITIE % 0Bk

TracKenzan |2 & % W IHIE 2 KBk %

(TracKenzan 1 fI#) 5.36(1.29)**  6.00(1.18)***  4.27(1.27) 4.64(.81)* 4.91(1.64)1 5.55(1.04)**
BRI & B WIT IR R KRB
(TracKenzan 1 i) 6.18(.603)***  6.36(.674)*** 3.91(1.51)  4.81(1.08)* 6.00(1.00) 5.73(.647)%%*
HEFEIZ & B WITIE R IR B
(TracKenzan A ffl I #F) 5.92(.760)***  6.08(.760)***  3.85(1.63)  5.08(1.19)** 5.77(1.09)*** 5.31(1.03)**
X ARBRR AT AR & 7205 13 2 AR BRI D 5 5, ANV
LTI (3) DAL DRFE M " WEI AR S5 0 B 53 7.
. s

(EE, HEDdb t MEXIT->72L 25, (2) 1220 T
IHEERE, (5) TIHEMAES RS e (20 ¢(10)=2.32,
p<.05, 2: t(12)=2.13, p=.059), ZIUZIZWVIFIXZKER%
BOBLIZEICEBHEDEEN T L ITREELSD Y
SEEMDZED T RTH TracKenzan & AL & DEWITER
LW H 4. 4B, TracKenzan REHAEEICBIT
AR EMIEE~NOFEEM L, TracKenzan fEHEED 2 [A D
FEEMEE ORMNIEN D D)k, BDBELOGV ¢ K
ECHET L72HR, WINoFEEE oMICb FEL AR
RoNkhoi.

6.2.4 TracKenzan O ¥ X5 LLAFROFH LR

TracKenzan i Zx}512, 5.1 HiT3HEE L 72 SUS ©
BB L, DTFo 2 HEHOEMIEB 2D TEFEE A
r— IV OHEFEEM (SUSIE3, o 2HHETIE4) &&F
SEVIIMEATTR A B 20 &9 H ¢ ME & Fh L7z,

(a) HAEE AV 72T IE 2 RERIKE 12 TracKenzan {4 F IR
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(b) KAIZEN L B\ TracKenzan % #34 L 72 LT3 20,

SUS OFEHIZ LY, TracKenzan 1, (2) AN ZEIZJEME
Tld% < GEEEHA @ <3 t(10)=2.61, p=.026) (5) k4
ZREREDS EFRISHAE SN THEY (>3 1(10)=3.73, p=.004)
(6) —EMAHH (WIRIHHE : <3 ¢(10)=8.96, p<.001)
(7) & ODADPMERFEZ HHEIZFERD (>3 1(10)=3.32,
=.008) &4, HEICPHEEOBICE DT %8B,
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HIZHEd 5.
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Edwnzzev GFE4)] L0 bE< (4(10)=2.92, p=.045),
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2 F ), TracKenzan fifIEEOHERE L, Elex HW7z
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Z, KAIZ TracKenzan Z#84- L7z EE 2 Tz Z &8
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