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Proposal of a Method to Add Wavy Effects to Handwritten

Characters for Enhancing Impressions
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Abstract: Recently, systems available for freehand input with touch pens have been common such as smart-
phones and tablets. In this paper, we propose a method to add wavy effects to handwritten characters by
formularizing their strokes and realize a system to create emotional handwritten messages to make messages
more expressive. Besides, we analyze whether each letter with the effect can tell its intention on experimental
tests and consider factors that influence the representation of each impression. As a result, we found that

our method had effectiveness to enhance impressions such as surprise or anger.
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Fig. 1 Text with effect created by our prototype system sug-
gested in this paper.

EOWBEILLHFHETSH. TH)LTFEE a2 —%
FETCEVRVWHDICTEDIC, /< bXRIZL) TEEX
WM T[4 X, FHELTE»oMEERE HEH)
T 2FH B Bl MAehbOPREIR TV,

L2L, FRHREOLEZTTRLTLIESTFORED
DAFIELED S LIRSS, =27 Y AD#EN,
SEEA RS H B, 2 LoMEE RIS B 720
DNFEELT, 3y Ea—% ETRHTE. 75> bEH
FRIZ, FEELFIFLUEEEMG 3562 812k o TH

BPEHTEFANEREVRTIESEZONRLE. FITAR
Fecld, av¥a—% bicErnFEESLFE R L
LTenz, 22BN EM535 2 TFRICE 1
DEIIZA M= OFRE PIRICEE L - FEE LT
ERT AFRERRET L, NIy, BREOZ 722 b
il L CESTFOLEIRNE £ @EYI R 52 &5
REIC B LHIfF S NG,

KA IR OMIE T, FEHESLTAOWEKRT 7 =7 M
HIZEIVEELL TR LHEOHE IOV TS 2
L6, BFaIvzilBFs4 /3 bR 7Dl
iro 72 (7). 72720, INSOETIET 7 =7 MPGA
EDISTGTA—=F Lo TEDHRIEELR T B b0
W) OHHIAT o Tl o 7o, FZTAMIETIE, =7 =
7 NDOINT A= DEALERZRT L B AHZOMEICD
WTOHHT AT . F72, REFEEZLLIITO N AT Y
AT LR FEETL, K512, A2 —F FTFRX|ICL
DR L2, #5127 27 P EMNS L ED
FIRZIEL, BEOLEFMEHEDO S O LY bHIFEL TR
ZONLHROMEHE Y AET 5. RBAMETIE, LFED
FEOFEIIHDPDLTLTRA MU — 7|2 L TEAD
NEashzdbor (2727 V], PRI Sz 7«
JhDIEHEDOLVHOE [HNL 77 M, BiZDd
2b0% [BT7 =2 M| LIEA,

KIFFeDO L, DLFTD 25 THh 5.

o TUIAVOFEEIYFIHLTERZ 7227 b2 T

BRI 5$5 2L CHEOHLZ LV ENLLDICT
ATFERREBIOFEE L L

© 2018 Information Processing Society of Japan

o EEICLY, BEOFEILFTEMVLELD b
FFEE WA ISR RE 2 FNR O 2 B & A
L2k

ZIT, AVIAVOFEELTEIE, FTLy L
THERFEITH)ITETY TS A WEIIERE IS L, F
SERHED SN, HER EL Y Y Y VAR TR E T
DL EIET.

KRR I TOEBY) THSH., 3, 2 B CTHE
WIZEDFAN B & OARWIZE & DIl A - AHE ST O W TR
L, SECFHFELTOBMLB L7 27 b EMF5T
LD FFEIZONTHNS, 4 BETIIRETFEEZ D L1
FERELIT - IBEM Y AT LOFEBNIIOWTHBIL,
5 ECIIREFEOF LMY 5 720 OFEERFIEICZD
WTIRR, 6 BTIIELNRER2 S L ITEREITH . i
®ic, K0T L% 7TETIT).

2. BHEME

S 8] 1E, HEOZ—FILo TEPNAFEEIL
FAFLCT7 =) THBEMEIT, 208 EH VT
YT aER T2 EICE DB ExHONITL
TWwb., ZOFEEHCIGRIZED WO FET 5.
FHES [9] 1, FEEXFTE T+ VEMAT A2 &2 HE
ELTBY, BUTDOT 4V NOBIREEZ DL L TET
33y T NOBE NI 5 EE AN LS5 Fik%
RELTCNE, T/, EAKRS 1011, FEELFLT
Y N EBA L0 LT — N 72 IR & A
LTBY, HEOFE X LFIIHT AU @A LTI
WY BB ICET L R ERZP S MIZL TS, [
FHEEIAMETIFALCTBY, AFETIEESHICZT =
7 HOBROFEHFECOVTHREL TV A,

FREILTEEMT L & TR 470 53 5s
ArbhTwd, /v by BlIEFEEANFICTE
S5E5] R [D2H 2] Vo BEERERELERRTS
SEICED, AT MR LR E LTINS A S
EDHEETH A, WFELOH 7 v 7EE (1] T, £
FNETHLEDMGEE YT AR, V¥ ThFS>TRY AL
CEEUREE LTWS, INICEY, FICX B REEWm
THBZOLONLYVEEL, T—VFERD L) HEHRE
BHICTELLIICLTWD, INHEANT—=2DAS
CEOBEER B L2 12ATH LT, FEREITFOEMETE
LoD RAaERIETREICLIZEWV ) HIZBWVT, TEX
LEADOBEMTIRICEMR L TWEEWR DL, KifEIZBW
THFHFSITHIIEMATHPOWVHEL T HTInb
OWfZeL L TV DA, TADTETRTEELFEDA
=2 R IRO T T 2 7 b EMNET L E W) ET
B hb.

LFNCE & A4 A T e LT FE A D D12 Kinetic
Typography 3 & Of Motion Typography 23® T 61 5. &

1762



BRIEF=EmEE Vol.59 No.9 1761-1773 (Sep. 2018)

NoIE, Rk SITHIEL TWATFITHL, TFOKE
&, K&, CAMT IS, & BHTL0&E - #HS, B
L7 5 FREZDEVS B EEENL, A2LLD
FIRRFHR G2 5 THTH L. MEDS O TextAlive [3]
&, HEEEP L CREAZZ R LB S 2552 L e
FELTOTHETH L. 2 2 TIEHGE & 52 E ORI 2%t
BEHBTHEEL, 2—FICX B35 X =y zH
GULIZEWEG AT 720 70 s 5 22X 0 itk %
To7z) ) ZEa2WHREE LTWA, ZHIZEET A1
m& LT, =W ICHENICMITE 5 ) 2
& # HABY & L7 Lyric Speaker [12] 2°® 4. 1, 2—
FOFRFOR MO TR E 5L, DO LORAESh
TeEHE DY — PSR OET LSOO T F A b
W5 L7729 A CERTAHAIEETREE LTS, F72,
WFOHE 2 PRICERT L7200V 7 Y o 7 ORRE
& LT Adobe @ Flash Motion Tweens [13] 2315 TH
D, 57 L —LBOBZEZHBTERT LI LANTES.
Anitype [14] i&, AHENZXTFOBHEOHIELHBL L7
I—FEhflo7ay s v ChHH DTV b T
B XTFOEZ DN = DERPLEENTE 5130, ho
I—HOHIWELB XDy — DAY ) T P RRET S
XY RASER R EA T I L D IRETH . Specific
Font [15] I¥, $FEDFMET CORMGmMEA -5 2 &1
LoT, LV@EORIAI VT THTRICAY =V EREZ
HZERHME LIMERTHAE., ZOEZIEDOWT O
Mo AT RAT LT, B BEYTH  KEDSTRT
FM L7228 DA A v b — VR 52357285 7 *
v N TdHA SyncFont, ¥4 72X > THHEDEFNOKE S %
BiSL, ZOMEXH L —ZEOBELTTHELEEDOHRR Y
= VI F 728 B LazyFont 72 &5 5.
L, SRLDIfRICBVWTIE, EHY 7 h7 270
MR IO I T Vo2 AFUDERENDL Z LS
HO, T=PIZLoTEHED/NY — VHHED N — F LA
K3, 29 LRz @ik 5720, 7+ MIF
BICHE 2595 2 L TRBOIEEZAT) MR R4 1
ETDH. KFSDH5E-7-— [16) TIEAY— M7+ ¥
ONEEX Y E2FIHL, TFAMEAN LB TAY—
M7 d v REAZEICED, ETFEANOBERILANM
EVoHHEOEVE S & FEICAGTREE LTWwab.
ZOEEDONNY — U GFTFICE AT N T+ VIR
HEL Y EFHLTBY, —¥2ME 4 OA TH T
FEL VW) BHTTFBREVZ L. LD ORET L BISH &Ik
BRELMG Y — )V [17) TIX, A7 v F 7 v 7 Ifinhiia%E 7
AT TEFY 7 F X352 T3 R0CCGETFNMELT—
FIRTALDOTH Y, 2—HFFHw-+ 7T 27 MC
B TERSCBRE OB & 217) 2L TS, ZNIZLY
THOBERH X T 28K E L) KE L, HIEALER
oM E%2M->Twab, Wang 5 [18] 1&, T —FDAKF

© 2018 Information Processing Society of Japan

WhLEEEZHEL, FYy Yy P ATLALED Ay =TI
WMLTE X 2535 TEEsREL TS, 22T, K
JEIZHUD FHT 72 I X D) = O ILE R IR & Fit A4
Y, ZRICIBLZBES A v —JIff58Nh5. TR
LOFEIEVING, Z—FEHGPMER LA v TR
ATy FICH L CER-Y KM s, FRICHHZ 2[5 5
EVIHTHAAYS D, RIfgeL dECHEL TS, v T
V=V [19] 1, ANWSNAA MO -2 ICBR 5 L) %)
WI7=z27 b2 UTVIAL LG TEL TV T NT
HbH. ZOT7Y)—=v 7ML, AJTAba—27OBEEZRD
OOFWTT =7 hEMGLT0E B TARIFFEE @ LT
Wh, LAaL, SOY—=VTRANA MO =27 O EOHEE
T—=32HWTWBEDIZH L, RUZETIIATNA a—7
DHEFEZ S LI L THAM BRI EITH &) HTRE
B, Tald, FEELFIHILTCHEHW 7 =7 b E2F5
TH52ET, HHOZEH L0 HEHTHA SR,
FHALFEEIEFHETAIZ LR L E2RMETELDT
BhwhreEZ TS,

TFICE X R 525 2 L2 X BING O R KEE L 72 A
FHELTEUTOLDNHIFS5MN %S, O'Donovan 5 [20]
X, 799 RV =Y o ZEAWEHEEIC LY, RED
L7274 Y PERIRT DV AT LZFEBLTWAS.
Ford 5 21] 1%, 2y ¥2—% LD 75 ¥ FTEP2ATWY
b LEOERDS, LEONE LB X OEHOMA I
THIEEWSAICLTVS, 72, LS 221, T
Ca—% D75 Y PCRRENTVDELFOT A X%2%
A, AHMRLTHHICE»T & v o roB Stk -
THEEBHOZTHERDPEALT B L ZHLNIIL TN A,
72, Lee 5 [23] 1X, Mood & Energy &9 2 i H
EaxHE L7729 27T, Joyous, Happy, Angry, Sad &\
I ADODHRERNT B EEZRATEY, BLIZE B
LOFELHDENIOWTOHLNIILTWA, Ihbid
WENRD 7 Y MR LTEEZZMAE5LTEY, KIFZEIE
FEELFER->TODLHETRR DL, T2, A DHFZET
BFEHEELTFOA M =7 1o RO L7 =7 b %24
5550w miTbRRL.

3. BEF&E
3.1 FEEIXFEHIPSDI TV MERK

KEFFETIE, ¥ 74 Y OFFEE LTI L TFRICH
KoL 727 b Veff5 3522 HMELTWS, 22
T, PEEIUTEERELTES R, 2o LT
7z FERHATLHX NG T L ETRIROEE S
TFEEYFEERTS (M 2). B, 2ITEFYI4
VAN DIRENGET D,

Fex D|RET HFEETIE, Z—FPRATALTAIZEIDA
DLEFEELFE SN FT—7 L LTRSS 5. 2085
T—=F &AM —7 LI, TNEFNIH LTATZ

1763



BRIEF=EmEE Vol.59 No.9 1761-1773 (Sep. 2018)

\7[‘_'-+ - 3&5%
W=

B2 FHE2OAMo—7 53240 (ZoBGR=MMK »
LI7xs MEEOITEMED 25
Fig. 2 Character with effect made from handwritten strokes

and mathematical expressions.
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Fig. 3 The web page for creating handwritten sentences and

effects.
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Fig. 4 Selecting a part of handwritten message to add effect.
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Fig. 10 Plutchik’s wheel of emotions.
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Table 1 Sentences to write on the experiment.
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Fig. 11 Example of baseline sentences.
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Fig. 12 The web page for evaluating impressions of message.
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Table 2 The averages of each evaluation about each emotion and method.

AP HVETAE U 7o SR

=0 1538 DS & LA BBk &Y 5

N—2Z 1.05 (0.25)| -0.85(1.13)] -1.15(0.93)[ -0.35(1.43)| -1.45(0.65)| -1.45(0.75)[ -1.35(0.83)[ -0.50 (1.15)
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Fig. 13 The average evaluation value of each impression. Fig. 15 The average evaluation value of trust in each method.
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Fig. 14 The average evaluation value of joy in each method. Fig. 16 The average evaluation value of fear in each method.
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Fig. 17 The average evaluation value of surprise in each
method.
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Fig. 18 The average evaluation value of sadness in each

method.
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Fig. 19 The average evaluation value of disgust in each
method.
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Fig. 20 The average evaluation value of anger in each method.
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Fig. 21 The average evaluation value of anticipation in each
method.
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Fig. 22 The most highly evaluated expression of messages in each emotion.
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Fig. 23 Example of an animated handwritten character.
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