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Abstract: Learning character balance is important in calligraphy. Transcription is the practice method for
learning characters, however it has some problems, for example, it is hard to judge intuitively whether char-
acter balance is correct, because the sheet of white paper and the sample image are separate. Therefore, the
goal of our study is the construction of a support system for learning character balance in transcription, for
beginners. The proposed system uses a tablet-type device. Learners practice transcription in Indian ink on
a sheet of white paper laid on top of the tablet-type device which is displaying a sample character. Learners
can see the contents displayed by the tablet-type device because a sheet of white paper is thin. Moreover,
the tablet-type device can recognize the touch of a Japanese brush wrapped in conductive tape. The system
offers a function that changes the sample characters based on the learner’s skill level to withdraw from the
system support. We have developed a prototype system, and evaluated its effectiveness through actual use
of the system. By conducting a questionnaire survey among professional calligraphers, we found that the
proposed scoring algorithm was valid. Additionally, we found that the proposed system enabled subjects to
acquire correct character balance in a short time.
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Fig. 1 Examples of character balance.
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Fig. 2 Style of transcription.
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Fig. 3 System structure and presented contents.
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Fig. 4 Japanese brush wrapped conductive tape.
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Fig. 5 The feature points and the cnter axes of the character
[7k].
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Fig. 6 Feature value of the character [7k .
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Fig. 7 Feedback method.
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Fig. 8 The characters used in the questionnaires.
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Table 1 The results of the questionnaires.

pra K& fr i 1 D7 B AR
VAT L WEE | VAT A WERE | YATL WEE
T 2 2 1 1 1 1
A 4 3 4 2.5 3 3
7 3 4.5 5 5 4 4
T 5 4.5 3 4 2 2.5
*+ 1 1 2 3 5 4.5
W 0.8% % 0.5 0.5*
r 0.8%%* 0.7 % 1.0%**
W: Kendall ®—312% r: Spearman O JE{7 A EIFRE
* p < .10 * % p < .05 * ok k p < .01

L, M8 DLEIIRT 5 DDOLFIIXF LT, LFENT ¥
ADBEFRITEIZFREEVIE (LA FRLFEILCTH A, 5
Bt FREFEL TRV WEMEZMHITTOE ) v T v
= FEHEER L. K8 OB T Y — ML
XTTHAH, T2, ISOTEIE, 77— MCliHL
2B LFNIBNT Y AT LD L 7RG R 2 R LT
B, LT (T)~XF (F) ORBEIIHFOT, FAROREH
HIFHROTRIN TS, HEREICIEN 8 O FEDOA LR
KL, YATFLORETINT) XL EZHR LY, BREHE
BE2R L) Lol

Ty = MERER1IORT. £ 1 HIORTHBED
FNTHIE T AEIE, 34§ 5307 LT, #hERE 4 40
& L7ZEM O hEfEZ R L TWD, 72, Y AT L0F|
WIS AL, RETNVT) AL ES EICEE L
KON 2R LT 5,

LFENT VADKERIIB VT, BEBRE M CHE»—
HLTWAPERIFT S 72012, Kendall D—F42% W
(0<W<1, 0 BEIIA—, 1 B&I—%) ko
72l Zh, BEERIIBWTHRKIZ 05 U EERL, A
BKHE10%DF BEIM2SEI S, #HEEM comED—
HIPBRITE7Z. RNWT, Y AT L EHBEMRIZBNT,
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Spearman DA AHBRE z RKD7-& 25, &EEFIZHV
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F(7) CHLT, 44 2% 08BEE, AT LRI
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T2, WFE () CBWTY AT AL R DR E AL
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L7ceZh, [FMOLETEAORAZEEL TS| &
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HL7zEZA, 303 () ek Loz, g (o)
BEFHIZ LT HA-TwE, XF (1) ZReRehIc
FoTWARETFTHEIZIFIZEROBEARICE TS, XL
F () OfEERF (V) RXFE (1) L) yEhTw
HERH | bwvwyarxy bp»BEoNn. —), VAT LD
RET VT 00, LEOIMEOELE LFOME L L
TWa., L2h->T, X7 (1) BEFNICTICRE S
TWBE VAT AHEI SN, LTOME I L CTONER
P o7z,

BAEA S, $RET VT X L & BFR O EEHETIC
—FHLTBY, FETIVITY) X LDFBVEIIHGET X 7228,
ERLZ2HIZonTHEORMA D), SIS HORE
R

4. FHMEER

A FEER T U, B OO B (&R A3 E D 3L
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TRME LR 5 BIE) 12 5 REORE 2RI, 16k
DMBENETHHHEZIERTEL L, REVATLAB X
CIERTFLEE WG 12 BT 5 3LFNT ¥ ADEBR)E
Z, BAMITIRELILFNT ¥ A2 Wl 5 BHROBAE
e b LITHFET 5.

4.1 FHEEEROFIE
SEGFEER D TNE %2 LU IR 9.

s R FRMEFER T, 3ECHBLRE AT 4%
FIRA LS EE, FROBICTFAZE & v ) — iz
ELTwREEOHE HELFIH LG IOV TER
TNHB L7, 2B, ZOMBOME FLEEZERTL LT
R, B, FRAPHR SNMB LOEROY 4 X, &7
Ly FOBEY A XIETXTHREKE ST, BAEMICE
19.8cm () x14.8cm (#f) TH 5.

WERE FEEBRICSIL2HBREIL 16 4T, MFARB LD
HERDEFEOIRFETEL 22 LCIRET, Fas=E%
EHMPBEEE ) T TV RWRFEB L OKFRETH
5. REFEB L UERFHEICZEN TN 8 L OHERE = &
D YTz, FEBRIG TN TR L P8R 0 LTINS
L, REFEEZAM L PERE I, REY AT L0
SOV EZHI L. 72, [FAOKRES -1
& - BOMERMRIERELT, FARALEALFEEZE L)
IZLTLZE ] EaPREICH/RL, RES - E -
DOALERIFRICE§ 2 RAFEEIZOW T 6 ZFIH L2575
EHERE IR L 7.

EROBN EEROWNWILUTOEB)THD.

(1) RANCBEIENTD 5 720125 45, HEICHY
LTHHo7.

(2) FHiliCT [/h] OFREZEKOBEICBWT, [/ 22—
EREFENTHH o7,

(3) 20 48, EYBCoHNHEHECHET k] %
WELTLS o7,

(4) HEBICEGEE T A ML LT, PARZETIC
[7k] Z—EZIFENTHHo72

(5) FHIiSCF [/h] OFRZ EMOBEICB T, BE, [/
R ITENTH 557,

M [k OFEET X POKEIS, REFHED
HWVIETERTHETHE Lz XIIBITALFNT V ADHE
DD, F7o, BT [K] OB B L OWE
BENENIBUT LFHILT [/ ORERDEG %, i
FFEBLOMERFEMTREKT 2. Zickh, FREL
FOMECZBELTNT Y ADRWF 2 E L EZBET
&7z, ThOLERANFMELPRIETE 5.

[/h] %% L7-BEE, (K] &BTBY, »o, [k
LM LFEEZNETHL. BB, WTNORME )k

s;%l

Y
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Fig. 9 Evaluation result.
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DEEFZOLBIHA SN TWS ¥ 13, [ERFEL LR
FTFHHMTHEA Lt MEDHRERL T,

] OfFETLVTY A4, K10 BLOR 11 12R-T
912, k] ORET VT AL EIZIZFRLTH A, [k
ORI 1 AR TH BA, [/ OffidliE 2 A& (2 WHIENS
L O3 W HAA S RS, 2 W H KB & 083 H
EAERKG) TH D70, WONMERMRED LB L TEO 2
KD B EM (K] OWETNVITY AL ERL L. [N ©
O E R OBRERE, FBE TEOMEROFYHEE
L7z,

M9 IZBIFA [7k] ORREFOKELY, [k D 2045
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HOME DK, [x] ICHLTXFOKRE S, L, WMo WCEHT AL, RETHREAM LS, 1CkTHE
%EQH@VWHKL BT, RETFEOBGERIIMERTE MBPLHERE L) SRVREREZRLTBY), REEX
DAL DN, T72, RE SITHEKRE 10%DAH EM MEIZ BV TENTN 10%DH BB L O 5% DH B4

[F73, BLE S & OO EBR IS A EKE 5% B LT 1%0D DB SN TS

HEEPBN SNz, LedoT, REFEOHHPIERTF L7 T, ETEZAM LRSI, REXTB

FELD, FRICEWLFENT Y ATEPRL TV LU LT 2NN B T, TERFELFIM L7
[N CBELT, ERO [/h] OfFERIC (EET%H‘: FLDOELTBY, REFEE, #E LICFOLF

/\ﬁKE’J IRETHOWERE OFRGERE, (ERTEOWBRE NG VA FEBHTEETEL2F TR, Z0OBELE
DR LY HRE L, WOMBERRICEL TE10%0FH BN MO LFICHIEMTE LB DM EICERT 5 &
HEMWAPBRH SN TWS, T2, FERICBITS [N 0 Wz A,
ORI H T A &, WMofEERIAMZEL T,
REFHEEFA L7285 O AEF MK < t,c >TEY, L 4.3 =B
BB LTl 5% D H BB S 7. 2, R PIF, EBEERICOWTEET 5.
REXF (K] OBE K] BV TTREFEIERTFE

by EWRTXFNT V ADFEHNEIEHE >R E LT,
L EEREBEURSE PRETFHDM T 2 FARD S OBENEIES L O HERED
P o " s
e s BRAER SR,
12 1R LIS, BEREE OHIAT v 73 (Uhis -
| -4 - - nEEH (EER) W) 2FH L o225, NN OBEBREIIAT v 7
TERER, SEEER 0 (72A=vay) HAFv T4 (F) v K £TIE
-k - Lo igEh (FER) FIFIH LTz, 208, A7 v 74 (7)) v FE) %
- BB, 3EERS A7 v 75 (F#) 2SRV ELFEE LTV 00,
IR (R N WEBRH B UAHEAT v 71 (H3EE)~AF v 73 (hasm -
JEEE S S LU S W) EVo il AT v T2l AR TWA, A
T 73 (A RS DT EICE RS EDOME
FR B AR HUR SR T VB, A7y 74 (71 v F
10 % [/h] OB & i F) TIEZ) y Nz b EICEDONEZ GO LLENH Y
Fig. 10 The feature points and the cnter axes of the character MEMICLMESBUR SN TR, AT v 73 (Mhe -
[/h]. Bi) ATy 74 (7)) Fi) (CIZBORTERO M

Hpblzd, A7y 73 (FE-%E) Do A7y 74

(7)) v Fig) DO ICESE - E2 005, #
‘ ‘ BEILX, ATy 74 (F)y ) X7y 73 (BhA -
Wer) OBNCH LR ZHEEOFORERICROE, AT v

T4 (7)) v F#) DIBECHEE R LFENT v AT) FE

EHEED OO A HEBODMIS L (/b ETb/C) T o
HEDRS L (d/eB L U/g) T WAL, EENINEZZEORT A ATy ZI2RD,
® 11 7 [ ot ELWEEREZ GRICEZ S8, B, BHENITEZZ0R
Fig. 11 Feature value of the character [/]]. TLAT Y74 (F)y N o, [MOBRLEWVWAT Y
HERE ATvT (0:7=A—Par, 1:8ikE, 2.8 a8, 4. JUyRR, 5:8#K)
A 0>1>2>3>4> 4> 4> 4>5>3>5>2>4>4>47>5>5
B 0O>1>2>3>4>4>3>5 > 4>5
C 0>1>2>3>4>4>5>2>4>4>1>1>4>42>0%5
D 0>1>2>3>4>5 > 2> 4> 4> 4>5>H5
E 0O>1>2>4>4>5 >4 >5>5>4>4)>%5
F 0O>1>2>3>4>1>4> 4> 2>3>5>4>4)>5
G 0>1>2>3>4>4>5>1>47>5
H 0>1>2>3>4>1>4>5>2>4>4>5>5
X 12 27 v SOMHIET

Fig. 12 Order of the step.
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75 (F#K) OB MAZE. T2, BiEEAT Y S
ICRo7- & &%, AIRERHBT L Vo 2T RO
T%L, 70y FEFROEHE OB OER LT
L, EBBEOCT) 7 TaA Y PLTWAE, ZDEHIT,
BEBIASAEIC & 0, ERN B EEUR - BN 2R A EHUR -
PEEOR LEER L, M2 ATy TICHBLIZE E D
[COMDMEZFERTNEN] RELDVEELVAT Y T %
WWES 2 72O B B M i L 729 2 THE I
NHD 5.

T/, RAEREAFIH LS, WBREITALEBED
EBNLFIIOWT, FHORSOFEVEZIEKLZY, L
FLEEROMBEBZMR LY 2L, WM B X OSCFRHEAT &
Wo B LRET, KB T0200] 5w
[E)FTIUTELLET 200 120V THHT LTz, 4
2, A7 v 74 (7)) N I EE R TR S Lz,
FREBEEICL DV Eo T A HE 2B CE, 7)) v Mk
FZWOMEREBREHZ L) ETHMEPBHISN. Zh
DIREBRBENERTOBIE TR OV L TH L5, Fhi
%IC, COWBENEL VT L2 LHBENSHERL TV,

—)7, PERTFH RN L7 BE L, [R50 3R C
EHLWEMRMIIE R EIBIET NI LGN HW] &
IAYMLTBY, REFEEAFAM LHBRED L9 2k
VIR LB HEERET B XD BT HREE IS
Ny, BRLBDELEEEY LT,

COL)IREEEEFINT 5 2 &£ CHTEII~NORD
&R, RRROFER 2SR H Y, MEBREZ S 512
MM LT, HAFEFTOERICENTE HRESR, @
PSR EEH LT WS 2RIt TE 5.

FHESE [/ OBR/ FHliSCE /] 2BwT, #ET
LA L 78 5E O RS, (ERFEE R L 75
FZORERIVIEL o KR E LT, BETy [k
DFFE TR L 7230TFNT Y AT B Ny il T
X722 TH A,

LR L7z X902, IETFHEZFM L -wbaE i, Bl
RERCTREARRE 2 T L 2050, FRET K] oLFEnNTg
YAEPG L. COBBEAERICBWT, SlEEE [
)y P OBEBERICEROW] LEBRGEOLTY v 72k
DIBRTW5B, T/, FHCT [/ Z#EZICECLE
12, [PARREMICZ) v FEUIIIRR SN TW AR WS, THO
FTr )y PRl E, XFOMRS - %8 - gz
RHTVo/z] ERELTND,

F7o, WERE AT, BREEEEICLY (RO ER
PEIZH ROz LB L TB Y, [FHICE [/ 2
BICHECLE, FEAPOMEZMB L, #EE#RL 2D
] EIRRTW 5,

D), HEBRRECRIEREFHT s LT, &
BT ORMIEEOHROTAL, $RAIEE 2 R IER) &
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LTHEATY BN, N5 ZEFHlSCrE~eH 3 4 5E7) 250
EL7zbwz 5.

REVZATLOWER EBRKRTRIIEEY AT 200
RTEIEDVTT Y Y7 L7z A, WL DD
HHo 7.

RETFHIZY 7Ly MR TIE, 338 TiliN7X 912,
ATy TRERLI%IC, MERRE RS, ATy 73R
TERENDLZLAMELTED, HEBAGOBRICER
L7ztk, T4 A7 LA BIEE e TEIIETZRLT
HES D, PR T4 ATV AICHEY, EROFEL
FkE, FERIE FOEMEMSR 2D TH L XIS, MoTT 7
AT VAT LE v, 1 EGOERE LTI AT LN
BEERLCLENVBEAL B r L TH o/, ZOBE, A
T TERPSFAY —behoTLED., ZORMEIZE
LT, YV REVWT Y F ANV TA AT LA EZFIHLT
PRI & Ep g E 5 C L E ) iR, B 2ICTR
P OATZEERRICEE L CIRENR E B S v e v ) ks
ENEZOND.

F72, WEEREDO T 4 — PNy 71220, 17 I12RT
912, FALAGOEN* EE S TII/RL TV 5D,
FAREHFOEWROME (EL) PR ELLEIC, FRL
HY O E TFNAEL B720, K& SRHOME R
DBl LI WEW) T AL M H o7z, ZOREIZE
LTI, HEO%EREBET& R E RIS 2 2 & CfF
RTEL. Ihx—fLL, BHOENE A - Ik -
INTEDLERERIRET A2 & T, 5 1O0EHITFHL
THMTEDL R Y, REEOGMPETHLEEDNS.

5. ¥&¥

KRN LG ARG D 72D DLFINT 2 AFE TR A
TLEMELL., REY AT LOMIE, BERL MRS
DFEEZEBEI o THET LI LATE 5 LRI,
77 Ly bR LB 2 FARIRERE, B X ORE
PEREZFrD, FRMERAER LD, IRE Y AT AINERTE
DEFE LYV LTFNT VAL WFRENFEHTE L LS
M7 o7z,

LSHOMEL LT, R ROIRTIEOWKE, BIBE
(2 U CEIICFARER Z S SRS, AR Tes
BHBE AT L ETHYIRZ A LT HDDERE
WHITHNG.

#EE SEMRSERREENG A Y L /I B (48, &
VAT THRRKT) CHEERT L. £, KiFZER
JSPS BHiff#E 15K00279 DBk %2\ F 725 D TH 5.
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