\
/0

EEEERICE T3 EE Y — DN
oy B - BEA B - &R —Er
LRk 2 TR SRR T 2 8 el B
BRI A T AL BB TR
(19984£10A 5 B %)

1.3 LC&®I(C

ARD T T BN HICIE, vRy MCREBRTEL WL AEELEL S
b5, NBIZZDIEEICHEDL D Z LT, EENTERZOE S BB |R[22] vs
TERERR L EHIC LR - HEEEIT, ZTOEERZERL T3 EE2 002, 29 L2k
TY%bb, MPLERETLETIE “2X3 0 (HEB)" L, Th2 T3 EE L.
EALTEZEICEST, vRy MCOABIERIL LS A BELHABEITEX 20T 2w
PEEZLND,

ZDAXNIPMBELEED—DICE BN H 5, \FVEELITIEE, TTBFEALZR
TEDBROH2ESL, £L T, SFTICBEBRT-TE2 BB 2 [22] »L®EE
DBFRLEDRBVERD TV B EEZ LN, ZNLDELICBWCERL-ER(LTE
BAXNIE, BFEEPLMETEZZXNE, BFEA» LB TEL WX NLIZHT LA
b HIBDBFA» LU TE 32X )03, BFEDFERD & EHREIE S R LES
NZ2ENDIRTLHEBHYH TH S, 72, BENVEZNI BB R[22 »ofBbnres
ENBBRLENBRTH D, FELIIINE TEBFAY LHMTE 22X LI2DnTD
FREIIT > T2, BFEEP LU TE LW AXIZOWTOEERIIT-> T\, 7
T, FARMXTRBFEL»OHMBTAZENTELVWAX LD S bEDBEAICEET 2,
Thbhb, EORBLHLbTHEEEROBE S —> DB EIT5, L L, £1F
DBEERT =IOV TIRTAR T RDTRBALT— 2 e k->TL TS, 2T,
DUCEENS = TELDXFIMNIETE L L2, BEOREAHLEF N ZHNE
ROFTRTA> T2 “KFAE"IDZBERICEE L2, 209 5 2 H0ERIc>W it
FENLNDEFZ b 2720, HEEERICHEITZEE S —> DMHITE) D6 HNE
FIZOWTIT I,

2. BFERIOHMHTEZXFNL
TRy MCEEZME S TXFELEP I 20, $TAMIXFE2ECLEDESIcBF
FERTHIEES, ZOHEE, RM1IRTLE i CCD # # 7 TBF RO FEE %



444 L B - AR - &IR—IE

(Rt /

“eD AR R

(=f#qt)

“BEFEROXTES “—fE{LEE" “ERER

.\
“RigE R

X1 “L"DEEER

BN At ZOEHEE ZMEbL, ZME(bL 2ES L SR & RLLE LT, 2T
NREEE & P OREGR 2 HET 2. 25 DZODERY b FAIFOEHEEIE T
ENd, ZOBEREGEOFLES Lo Ry P OREICKFEL FECEEL 72 XY BiEnH
EHSHELNE, T2, BREIEOBOER &R & OREEMED, 5 XFD “KE” 7K
HEND, TORRBIUINLENRARL KRS OBRR,» LEDLABRBI LR, #K
HicEE L HEICREL 72 ZEEOBEI KD LN 5,

3. BFEXLIOHMETELVZRL

BAEEIRD 5186 72 3 KGN BRE#EZ o Ry F TERESE B 2TTIE, ABDEL
£ FRET L, AR, XFE2ECLELNDL ) LEETENS LR ERT
NEE WP BENRBL 2 EFRNICSBEIIL WD, 22T, FEn “Zx0" &L
TEZLNDEENEP L ENBRL LS, EORAB, 0F ) BEEERDHE Y
= ERRBZEICEY, AMDRAX VDL LD TIIEWrERBbNE, £
T, EBICAMYPXFE2E L ENHE T — > 2FAND,

4, BT BIERICOWVWT

ABE OB EEER OEEE 5 — > R T 272012, TRTCHOLFIS D TORE €5 —
VERAIELTWRNTE, T—I0BFBAELY), B LED, £2T, KRX
T, “KEAE CEET B, “KFEAE" &, BFOERLEFENTHL 8 ONER
DAR-Tvd, Thbb, Z0 “KFEAE OEBERICOWTHARDILILL>TTF—S



EHEERICBIT A EE T~ D 445

DEIFZWIL, FMBTES, 20 “kFAE OFEHRI, M2ITRT LI ICER
B (EH) ZEDERFMLLNTHE, TNEONEZNSI L “2. ¥ (BHE)" + “5.
K (AL oBE)" ZE CEE, “6. W (RWEHLW)” & “7, &K (EwWwiEin)”
REILERVEL, HET2ERIZIRIICRT 6 O2NEHZET S,

5. A EERE

EEEEROEE S~ 2T 20K s v ¥9(a> b v—F, LED 7 —
7ok, CCD 7 £7), av¥ta—2%, {EEFH, E2M-> TH4ITRT LS cRESEE
EHRUEL 72,

LED #—%" M3 1 ic 2 & XEE, YEED 2 RTHAET— 7 #RIETE 5, ZHLED

X2 &Filk
(1) #&HE (2) BF (3) &
4) (X4 (5) ZE (6) HiLw

X3 BET 26 >NEHR



446 Wi B - BEAREAE - &R —IE

Qa0 & ~

Kear
Y
C5948

arEa—%
PC9801RA

X4 PERE

F—4"y b+ 2E LREIC 38, fEETEIC 4 @R SN 7ALEICEY T 72,

SHLED #—%y F DOREMEZEIHN 2m OMEICED T 5 T35 CCD 7 £
SOSWHEFTHETE, 2> be—Fi3, CCDH A 7965072 LED =% D
HEMBOBLAES P HEME L CXEE, YEEEEL L THITS, £/, EETFE
BT btz 4 D LED Z—%"y M3 b NALBEICI ) AT S Tw b 728,
NS EEIBNMFITHN23 DD LED F—4y N ERFRET LI LICE-T, 2
vEa—Fiiartu—7rbHHINXEE, YEZEEEDSEEFEOHLH, LD
LED #—%"w DX EIE, YHEED 2RTMNET—S 2 KHHZeHTED, 2N, &
DB ROLNDZ EIC D, ZOMEBET— 213, ¥ 7 > Z7HEIH10msec = & 12l
FEEINTWBRD, 14> 7)) > JEEEOBEER, S 2> Ea— 2 AFPXFEES
LENEEXHEMT B,

6. & K &

“KENE" D6 DNDBEFICOWT, 5 A\OWREBICZNFNIETOEERYZERL
TECTL bz, HEELIZREICH L TEL2BEICLTTE(HETH S, FHRILL
IR 5 DRENSRT “T-72T" & “B&E” LIHEN Mo ERVZ "B 85
DHE LTz, F72, H3 IR 2(D)8E & (2BEIc DWW T, 4cm 2 512cm £ T2cm
SEICREFREZLSEBENERICOWTENTL b7z, K61, 3 ANHEEBREFICHE
Ty 5 - EED—BITH 5,



EEEERCBI 2 EE S — > DRI 447

)

5 XXFnBLEHS

X6 HBREHE L HEE

v/Vi— ' v/v
I» 4cm rOSE. 1 10

0.5¢

o/t 00 05 10 tt
(i)
7 Wi & RE ) RIERE R

£1 WENEBNVRIICBT 2 ATERN - RERE

B{IEE (cm) 4 6 8 10 12
FrERER C ' (sec) 1.20 1.38 1.53 1.81 2.06
BEEE v (cm/sec) 5.95 7.70 8.55 9.70 9.69

£2 BENELDRIICBIT AATERE L REEE

B(NEZ (cm) 4 6 8 10 12
FrEmsf -t (sec) 1.12 1.39 1.68 1.63 1.99
BEEE v (cm/sec) 6.33 7.98 8.88 10.49  10.30

7. M ERR

BEROUERRE, MTH»LR9IRT, $72, B12LXK6BEBCNES BT
SITERH EREEEL TR T, 77 7OMEIIRR (1) 2ATERR () °#lo TEXIT
EL72d?, 777 Dfitih3EE (v) 2 REEE (V) TEo TEXTILL 20D TH 5,
FERLL 5 ADFHR L5 LN THE L REIZE R 5 ADFEHE L -7280Th 5,



448 g BB - BEAEE - B —IE

v/Vi— . v/Vi— :
1.0F M, E 1.0r o
o Pola gonnt
A .,
" | e
-t | kY o ‘e,
3 | wv
o | ° K .:. .
> roo- Ny
05} -~ | . 05 ..
& | .
> | ‘s . .-‘\'
. I “:.o
N I
¢ |
0o I P 1
0.0 05 104 /¢ 0.0 05 104 /¢
0] Gii)
X8 HEizhnRIEHR
#3 HOPTERM L REEE %24 IZhOFTERME L BEEE
FrEEmEf @t (sec) 0.82 FTERR  t' (sec) 0.37
BRE#EE v (cm/sec) 4.81 BEEE v (cm/sec) 7.11
V/V— v/Vi—
1.0F 7 1.0F . o
| N S
°J‘\.“ ‘.f : ':
p YAl s |
- :“‘. |
s - |
0.5} o ] 0.5} |
.:. . 2 |
\:“. : 3 ‘:.
2 N | o
N . |
oo f’ B oof | |
0.0 05 04/t 0.0 05 10 ¢/¢
0] @ii)
X9 EfwEALVoRlEER
£5 EICORTERM L RERE %6 AHVWOFRERMEBEESEE
FREERERD : t' (sec) 0.86 FREERER © t* (sec) 2.35
BRELEE | v (cm/sec) 9.16 BE®E v (cm/sec) 6.87

7.1 HE EBEORERLR

M70(i)3EEDORE/SR, (i) IBENENTH S, BATGILLLEINDRELDS
BRENERN777%28hb L, RENHELBEENEEY, AL L) ZEBNT 7
T oTb, e, INLNT T 7IRBENE—7 F THIFMM, THLIRITEFR
HLTWD, BENE— 7 I3EEHFRHMIHNI0%FEBL 72 & &, BEDHAIIHE0%EH



EEEERIC BT 5 EE S — > DHhIH 449

L7zt &TH 5,
7.2 BEiZhoRERERE

K8 (1)IZENPEREE, (i)IZZRNDENTH D, HNBAL, HESLEENES
ERU &) ICHFAMM - BFERLDOBERIC L > TE D, EENE— 73R HT0%%E
Ll &EThHb E72, I3RNDEE I — 2 3TTEMEEDEFREMOBER & k> T 23,
7.3 EfWEaAIORIERFR

K9 (i)IZERADRERER, (i)IZEBDENTH S, ELVDFERIZIZLOE
ALELEIIC, FMEENOHFAMMORE S —IChk>Twdb, 2, HHRVDEE
IRRIOHIB0%KBT 5 & T A F T3, Wil - Bl & LR &) B - BFARKS
THY, BEOE—7I3REMIM0%EBLIZEZATH S, B3, 3h - EHVnik
BALREL &) ICHAMMOBEFICZ > T,

7.4 AERRNZ LD

“KRFEAE" DB 6 DNERICOWTS5 ADFBRENEE I —> 2RBELS, 2D
b, HEEBEEERTLL27T7 713, BEVEE->TWTLIBIZRLERICL->T
Wi, iz, 6 DNERNEE Y — U, HFERNM - BFEBLOEE cF—, B
MOEREF—>, LB INL ZMABDELEE Y — > TREDLZ EDbh o7,

8.8V I

EE,LERL - ERILTEDRAX LD I b, BFEEALXLHHTELZWAX LD 1 DT
HEIENBRBICOVWTDERRT-12, T, KFENECEERICEEL, 20 6ERKN
WE G —> DI EIT - 720 ZORR, BESCEEZREPEL > TWT Y, HE 5 —
YIITE L HEEIC L B Z ehbhroiz, £z, BE I -3 32035 — o HH&
NBZEDbhrolz, INLDHBLNIZEE I —>H b, BXFICBITrHELEHL,
EDT—F2AZNELTEHEEORY MZEZHZ Ltk ), AHISEWXFE2EDIES
ZENTELEHFTES, /2, INLDRXNEHAVEXFLRAVEWFE %
T 5200, EEMICXF2FET 2 k%2 ROT 52 L 34 BORETH 5,

2 & X

1) FH, %0 #EORLE—BROBE D L1 58k —, KEH, p.8 (1986).

2) ER, B, &R FEo Ry Mok 2 ABNBN LU LA XFOER, AAEHYS, dENEX
5B E36HIRS - HES WIHSHOCE, No. 985-1, pp. 267-268 (1998),

3) BM I NEFNELWEEF—RE L ELMFEES—, HEHEH, p.9, p.6 (1995).

4) TR =272 HFul EPL 3 w24 C5949 (1996),



450 g BY - BEAEAE - BRI

Extraction of Velocity Pattern in
Written Letters with a Brush

Akira YaMasakr*, Shinsaku FujiMoTo** and Kazumasa OHSAKA**
*Graduate School,
** Department of Mechanical Engineering,
Faculty of Engineering,
Okayama University of Science,
Ridai-cho 1-1, Okayama 700-0005, Japan
(Received October 5, 1998)

Humans can write beautiful lettefs with a brush simply. However it is difficult that
robots can write beautiful letters, because written letters need human skill. Skill is
necessary to execute advanced human-like task for robots. In this paper, we selected
calligraphy from the advanced tasks with skill. The written letters with the brush are
composed of skills that are divided into two factors. One is the pressure of the brush
and the other is the velocity pattern of the brush in written letters. We consider the
velocity pattern, and measured it in order to extract the skill. We chose six elements
from “EIJIHAPPO”. “EIJIHAPPO” contains eight fundamental ways of written
“KANJI” letters. Five subjects have written these six elements each three times. On
non-dimensional graph, these velocity patterns are divided into three kinds of velocity
patterns. In first pattern, non-dimensional velocity increases monotonously until the
peak. In second pattern, it decreases monotonously. In third pattern, it combines with
first and second patterns. From these results, we calculate written velocity each letters

from measured velocity pattern.



