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Proposal of a Method to Generate Unique Handwritten Messages

KENTA SATO™ 2 SATOSHI NAKAMURAT 2
MASAAKI “Macky” SUZUKI

In our past work, we revealed that people evaluated their own handwritten characters more beautiful than others. We consider that
each handwritten character has a personality and a writer has fondness for his or her own characters. In this paper, we propose a
method to generate handwritten characters easily and we realize two systems which create emotional handwritten message. In

addition, We clear the characteristics of animated handwritten characters by our own systems based on experimental tests..
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Figure 1 The onomatopoeia “soyosoyo” written in pop style
font (left) and gyosho style font (right).
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Figure 2 A text animation created by our prototype systems
suggested on this paper.

ST, BRSO ILFICET ML LH D XD
12, BAOAY TENWEXFICEWANE R > TV AIEE
<, arva—ZRNER LI-HAETHFES TUELER
THZELEFB L 2., PEEXXFTEHFORES, FE
WCEDTORS, —EHILOREIOEWNICE > THISG R
5352 LDWETHD. B, HDOELET/HhsLE
P SLFIBIERN e IR 2521 23, MO DEETK
ELEMNILFIFINRCAREZ T D, £, PEXX
FTEIVBVWLDIZT B0, 4/~ bk FEXL
TR DR8], BRE LT HMEERE BB AL

499



THRIEN2) R ELRLOBRRESNA TS, Z0k)
WELELEEOH L FEESLFIIH L TCH X 2H 5T 5
L, MR CTHIRE N X TFTBIOT A M E2EYHT 2
LM TELEMHEEINS.

ZZTARTIE, M2okoicartva—% EicEnrh
EREEXTIEREMETH L TRRICT = A~V g
CEAERTDFEERETS. £, 5T 554 GUI
ETCRIA—FEFRETHZETERT L TIEL, EFA
BT LEEDOK/NOEP O FRIZT = A—va vk
HEAEEETD. ZOFEEHOCTEARLTBANREIZED
AR L CEEOENR A v —V B ERTREET5. F
7o, FHMIFEBRIC K AREFEOF A ERGET 5.

2. REFZ

21 FEEXFILOT A= aVvER

AT, NOFEEZNFEZPRIZT=A— 3 UHAEE
ETBZEEHMNELTWAS, 22T, FEESXTEHEK
LLTEBZ, ZOHNUTHLTT=A—v 3 VRS
2HEREMNETDILICLY PEELTET=A—va vk
EHT D (K3I). 2B, ZZTEEA I  ATOIHZERF
BLT5.

a4

M3 FHEEDA Fr—7 LT 28N (Zohald=
B PO T = A=Y a VT EEY 2T
Figure 3  An character animation made from handwritten
strokes and a mathematical expression.
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Figure 4 A screenshot of handwriting a character.
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Figure 5 A screenshot of adding a mathematical expression by
GUL.
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Figure 6 A screenshot of recording sound to generate an
animation.
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M7 BEFEOANNET LIREE
Figure 7 An example of an animated handwritten character
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Figure 8 The experimental system to evaluate the degrees of
each emotion of a character.
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#F1 EET = A —3 g 2 OWNT ORKESE OFEhE
Table 1 Evaluation results.
EU pay ELA | ELAH
=y GUI -0.065 -0.665 0.13 0.25
= EE -0.645 -0.05| -0.325 -0.595
y GUI -0.125 1.075 -1.41 0.34
- BE -0.835]  1.095 -1.22]  -0.78
EL# GUI -0.735| -1.575 1.085] -0.445
- BE -0.845 -1.1 05 -0.775
- GUI -0.85 -1.16 0525 -0.385
Rl E5E -1.06] -0.305| -0.345] -0.745
F2 WMETLIIHBELETEMEZ T —0H - EL

Table 2 The ratio of correct answers and errors categorized in

#*3

each emotion.

R IEfREE | TS5—%
=40} 39.000 | 91.250
=Y 74.000 | 64.750
ELA 73.000 51.750
BELH 33.250 | 84.000

FIET LB LZERE T —D8 - G
Table 3  The ratio of correct answers and errors categorized in

each method.

Fix IEfEE | IS5—FK
GUI 59.125 | 76.750
= 50.875 | 69.125

K4 LFEI L

CHBELUETEME S —ok - Blh

Table 4 The ratio of correct answers and errors categorized in
each character.
X7 | ERE | I5—%
=S 52.750 72.250
£ 52.250 73.000
R 55.250 71.500
= 59.000 | 75.000
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Table 5 The ratio of correct answers categorized in each

character.
BEiE IEfEER
EU 0.3075
=Y 0.7125
HELH 0.7275
ELH 0.3525
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Table 6 The averages of each evaluation about each

character.

EU =Y LA | ElLH
=U GUI 0.020 -0.620 0.600 -0.360
= <19 -0.660 -0.680 0.120 -0.680
= GUI -0.140 0.900 -0.880 0.420
i+ ’ <4 —0.980 0.960 -1.320 —-0.700
ELH GUI -0.820 -1.520 1.480 -0.620
= <19 -1.000 -0.980 0.400 -1.000
it GUI -0.800 -1.160 0.680 -0.380
Lo <19 -1.000 -0.320 0.040 -0.980
203 GUI -0.140 -0.840 -0.040 0.320
= <19 —0.780 0.260 -0.520 -0.640
=y GUI 0.560 0.660 -1.480 0.920
£ - <19 -0.680 0.720 -1.240 -0.460
ELH GUI -0.400 -1.460 0.620 -0.160
™ <19 -0.460 -1.380 0.300 -0.360
s GUI -0.520 -0.860 -0.260 0.120
RL# <4 -0.920 -1.040 -0.480 -0.600
=0 GUI 0.160 -0.600 -0.100 0.840
= <19 -0.540 0.180 -0.860 -0.600
= GUI -0.440 1.520 -1.520 0.140
R " <4y -0.920 1.240 -1.040 -1.020
ELA GUI -0.840 -1.520 1.280 -0.560
- <49 -1.080 -1.220 0.620 -1.100
s GUI -1.100 -1.540 1.380 -0.780
Rl <19 -1.340 -0.140 -0.340 -0.680
=0 GUI -0.300 -0.600 0.060 0.200
= <4y —0.600 0.040 -0.040 -0.460
=) GUI -0.480 1.220 -1.760 -0.120
= = <40 -0.760 1.460 -1.280 -0.940
ELA GUI -0.880 -1.800 0.960 -0.440
<19 -0.840 -0.820 0.680 -0.640
e GUI -0.980 -1.080 0.300 -0.500
Lo <47 —0.980 0.280 -0.600 -0.720

KT T7=2A—va rLFAOR LT IITET D,
TEEHE LM E 2R T D i
Table 7 The comparison between constructors and non-
constructors about familiarity of animation characters.

BEE  FEEE

EU 0.34 -0.19

Y -0.18 -1.33

UL el 035] 001
ELH 0.49 0.08

=40} 0.14 -0.68

. =Y -0.25 -0.95
B ELH 0.39 -0.25
L& 0.09 -0.68

RTLEY, IF~OBLASLT LT, FEHEER
WZHAEEFOIZ > BESFIL TV 2 ERbnd. o
i, XFT=A—va v EFotBRRB IV, BHDOX
FToZA—va VRNEEND T ENE ) LIz -
TWbEEZLND. F£T2, FFBEEEORD OFMAN2
VARV, ZhiX, BVICETLIXFTHD12D, BLAR
FTEMEL THATHY, HIHBERBERBL-o0 Y fmbo
TWbHEEZD.
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Table 8 The comparison between constructors and non-
constructors about readabilities of animation characters.

BEE |FEEE

=40} 0.54 -0.51

30 -0.2 -1.47

GUl ELA 0.09 -0.25
ELA 0.71 0.2

EV 1.59 0.8

Y 1.06 0.35

XATAN % Lo 149] 094
ELA 1.67 1.23
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FBRAFIZHOWT, dx bR E D & h o 7o il & X 17~20 12
A ZORNG, @I SNIELFEEN D OIS L
HELLEPNTWDALETARL, WUICEEERR Lo
D H FICH L THRIIZE DO @V T A= RREIND
ZEMpL FEENRRII N TWA Z ERSEHThD EE X
2.

M9 HbFMOEDN>6 (FEO)
Figure 9 The best example evaluated as delight.

X 10 mbFHMIOE o 7ofl (&Y)
Figure 10 The best example evaluated as anger.
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T

M1l mbFEMOmEm»-> =6 (FELAH)
Figure 11 The best example evaluated as sorrow.

AW

B12 FbiHliOE - 725 (L&)
Figure 12 The best example evaluated as pleasure.

5, EE

FEBRHERLY, BOLBELALCONTET=A—va v
TEATTERTDZENEHELWR, ELAEEZDIZONTIX
T T =A—a U CREFETHLZ N7, &
7o, BORELA, BLADOBIEIZ OV TIX GUI #{ED 5
DERWERIZZRSTWD Z ERNDND. i, GUI#E
WZBWTILKTEOWRE, BEIME, KE LW/ T A—
B ERET D & TR A R 2 AERRT 5 Z L R WRET
ol BEZLND. —FHT, HAANTLDAERMIC
BOWTEHRY 29 FRBTETCWE, ZhiE, =AKT
REL-ERT BRI F LWL L TCREND S
ENEL, BRYDOBIEERZHIIRBTHZENTE D
EEZLND.

F22ITRT IO, BEOLBLADBIFIZOWTIEIXT
WA U7 s D3Rl BRI B W C—E DR ELL FE L 5
NI TFOEEN 3~ ERETH 7. 22T, fH53h
TRERIZPO EOREE LY S RE L NI ITFOHIE
WCDOWTHHFEEZIT o7, D ORENE O EMEFITUIAR
ELT3EDEEFTHoT-. TDEIHIL, BEORERLARIZ
ENHARN B E LTE, BEREELLNEZEET
ol NEZDLND.

LT OFHEEE A THhD L, BORHKLAERHL
TXFET = A= a rBRYRLELAOILT L L TRITH
BNTNEEWVWIBENRN ONTEE LT, BEUWH L &

505



DREIEIR ST 4 TREHETHY, TORTT 4T ENRT
ZA—va rTHILLRIAINTWDEI LT A LN D
ZOMLEBRYDOEIEE L TZITROLNT LESTZEE
25, Fl, XFT=A—a ORERICE-> TR
ZOLEHELWA A=V ERTDEIICLTERRLE LA
BERBL, TNURELLOEE L LTZTRONLZ LI
DN olt b Bbd., ARMTRELILVAT ATREEX
i%umﬁj%&”7% 2% 3B OHKX, EiE, Ko
, WE, TROATH-2w), Lo k) 2E5o
fﬁﬁ\ﬂib%néklﬂof__k%u,a KN LFELTL
iott%z%hé. L7=BoT, %95 Lo o
S5OT7Fu 7 EDOANNFIEOFEEEZ & HITHER L THL %
ERHD.

F72, AENEY AT ANICEPNTZT X TOLFITH L
T GUI BEH D W ET T AN TRIL AT A—F &4
TN, NI A= OBREICL > TUIAHENRE L <
HBabns®, 5 LEEBSTETHS.

MAT, KFa b2 A TS ATF A TERTELFRET
FEHITRTRETHY, KSL—ETh-oTz. SHITTE
ENFOBRLKEILEMICREANRETHI LT, LFED
EEXFRAA—TVTHEEZ LV FEICRBLTE 50T
RN LRI E D,

=M 5 [1001F, 1?7*%—Vayﬁi5%$%ﬁﬁh
WTC, THFHROBERIECPE R E A 22— O IFHREBINZ S 2
5wahowfﬁﬁ%ﬁofm5.%@ﬁ%,1—$®%
A Z AT ~OE BT RO TER OISR D E T E K
<70, WA AT 2HEINELS 2D LR DT
EBRHLNICRSTWD., —HFRaOFEELZTr M2 A
TUATAHIZBWTIE, FEXAvE—VIZT=A—v3
VEMNG LIREETIRZ B2, KEEZTZWEH O L I1T5]
DRIEZZ T ENRE LB >TLEI EWORIERSD. =
I LRI OWTIEERICE VAL LT BER D
5.

BB, AEOERTIIT = A= a v 254 5 TR
ERBOENEDERE L. LL, EEOFES Ay
=V CRHIAT HEICIEX 13~15 D X H i, HFEDOFEE
NHFEEEHLIRERETLIENTELLEEZ 26N,

Z—FIIHFEN DG EZ L AR, T=A—2a0280
TOBERHRRMIND EMFFShD. 22 TH%IE, 295
L7e7 = A= a KD SRRIEZRRT L nTED
DONENI ZEEERICEIVHALLCT LI TFETHD.

Fiz, WESDHLS D ETEICHHIWZRE A KL 5,

TFEXOEEHICBLINTHEND T = A= a v &2 532
LWo X9, XFEFTICRLTREXORRCKBICSR L
THT7=A—var&H5552LT, TR EXZTH
XD LY, xRS EFFo T D L DI T
DT B EMEIND.

(©2015 Information Processing Society of Japan

ZOA

@y’ggz

M 13 ELHDORENE 2 G LAy =0
Figure 13  An example of sad message.
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14 B0 DG A5 L A v —f
Figure 14  An example of angry message.

15 EUORE G LA v —Uf)
Figure 15 An example of joyful message.
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