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Virtual Sculpting and Virtual Woodblock Printing: A Method
for Shape Creation and Non-photorealistic Rendering

Hiromasa ITO, Shinji MIZUNOand Minoru OKADA

tDepartment of Engineering Physics, College of Engineering, Chubu University

ttComputer Center, Toyohashi University of Technology

HDepartment of Computer Science, College of Engineering, Chubu University

Abstract: The authors have proceeded with our research project on (1) the
Virtual Sculpting; a modeling method to generate geometrical shapes in a vir-
tual space refering to the sculpting process in the real world, and (2) the Virtual
Woodblock Printing; a non-photorealistic rendering method to generate wood-
block prints based on the first one. For one of the features of the project, we
believe that our system is model-driven, namely the system not only is to get a
generated shape and a rendered image but also reflects the process and operations
in the real world. In this paper, with aiming to obtain the direction of the future
researches at the project, we survey the works at the project, and study them by

comparison with the process and operations in the real world.
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Fig. 1 Relations among subsystems

2.1 FBEHAYTIATA
IRAEZERTIC BV AW RRIEL X UTEEEIR
R D BARBI & LT, SHRERICRAERY [3EH ]

G0, AL TR EED EiT AR
ThHb. IOV T VAT LRI
NFEM B L OBERZ I FRAES N, W2T)E
VEOHHGEEZIEABRTERINI DT
H5H. WAREL L TCIUEIB X O nase]
BeL o Twa. ZORERLT)OME % 12—
FAFeE L, EMO—EELIHE S L idfHms
LV BIEERRYRT L TYHRERZ L
Bes A, FERL S N B TEIRIE CSG(Constructive
Solid Geometry) TR S 5. T DARAERFEZ
FTVATLDORNZH2IIRT.

2.2 {RMEEREY TS RXT L

{RABR L) & RIS L CREE AR [
(2 ZTRED [FAR]) 2081, 720
L CTIRIEEDIRAZ R L. 23V V24T
VHREE R AR T 2RO —ERFETH
5. AFEIC L 2 PEIRIRIEREOBHITIC X
BHEIEIAR E X S BzFIS % 52 570, I8
W72 A7 L THER L7CROR, 72, €@
R % BV C AR & 7 AR R b FERR DO AR
EIZL STV B, ZOREIREY 7Y AT A
DFNER 3R

2.3 BAERIEBEY T X7 LA

R T DREER - BRIT) 0 A4 X % 2404
NRFGA—=FL L, IhbE2I-FIHEELTH
BRI EAT ) FETH S, T hid, 22—
HIEBISEIR A LI FEOER - BAE R ET
ZETCRBOBAZERTHEV)BDTH
5., BEREOFHEMEBICL > TIT A
YR EBMICEL I LT, FEOUHEITOH
EERERL. InE, SRTELRERTO
EEEE D AAT, SOEEEZRAICLTLE
FIFEETH B, TOFT VAT LILL o TR
BAEVERT 52— FOFEEERT LI LD
BHTHA. ZOMAEREY 7VATLAD
MNLER 4R,

2.4 BRZGBREKEY TLAT L

EBOLEE ) RE & R, RERZ Y A
7 5 THEB OB % /B L £ SN O Z IR
B LT HROSEE ) REEEZEY £iF2
R TH L. SHEEERE YT T AT LD
MNERS5 IR

—8—



T—FicEB
Ny RERE %

24}

§
2R || IR —
P | L [ﬁjﬁ”*”ﬂ %

v

3 KT : {48

FERR Bl
B 2: RBEBHT 7V X T A

Fig. 2 Virtual Sculpting subsystem

EB =

v RiE [/
R
YRT LI 1548

hRiE

B 3: RAERRE T AT A
Fig. 3 Virtual Woodcut Printing
subsystem

3 EEROREHIEIIE

BAEDRIERZ] - BRI > A 7 A I3 EBO
FHROAREZH2BEETMVEL TS D
DO, FEMF TOEEW 2 GIELRE, WEHR
RUIBEALTWALELTLIVZ 2N, #2
T, EBCHRE % 755 142 [9][10] & HEe L 2248
LRIV AT LDOWEF%IT .

COBEIZL - T, JRE S X 7 HI2B1T 50
KOVDIRREERDFHIENTESL, Th
D DFRREHESE, FAEME Y X 7 A ICFKS L
TWAERELEZA75). ThLORER U
EDVELDZYTLTWL ZET, EY AT
AL o TERSNIZEBZRD L ) vio £ ) EBE
DIREEZIER C £V 2 5. FRHY KRKEO
HETRIRIRELSTAE ) ET, (2) BL,
B)HEILoO=THE»64 2. HLIZZEENE
EVETN, BILIIR) OEEFEINS.

—_—Q—

IRIRRIERR

-

B 4: AVERSEY 73 A7 A
Fig. 4 Computer Aided Woodcut
Sculpting subsystem

5: ZHREEACEEY 72 A 7 A
Fig. 5 Multi-block and Multi-color
Woodcut Sculpting subsystem

3.1 HEI

BELOTRTIE, A7 vy FIZL DRDOBED
ot PR LZETE2< 5. T 2HICE
B (K6) ¢5%4, EARELLEBZICRS.
A7V MR, (1) RTEL [3][11], 2)
B AN & 2 BBYIE [12][13], 3) EXRTT
RRC L B [14], FERENATW B, EE
DTRICE BHRITITHB LTV,

3.2 EI

FLOTRTIE, AT EERTH 5.

BEZIT)  ERRORE T, Y10 B LT, A7,
T, ZA7), (A7) FEEH SR TW 52,
KUY AT HTRAT], FAMELRTHE. &
7z, EBRORE CTIIEWERS /A 72012/ 3
(B 7) BEbNTND A, Y AT LHITidEN
LOBMTBLENH L. MHEZIIONT,
BUA723 TR TERL) bwH Ry v



R T HEA
('R L)

6: BB E
Fig. 6 Transferring of draft image

NG TSk

7 BRI E 3 (SOt (9] & 0 BI)
Fig. 7 Chisels for Japanese woodblock
printing

EC L BFEMfELN TS, $72, BITKE
SHRDOB TR, WY EDBEDRHY 52D
bOOBET RAT I LEF D B.

3.3 #BIL

BIOTIRETIE, BOEZBRIBOE D
BRI OWT, HARIIRAORE, K
OFEME, IENADNTEZETH L. VAT LT
ET®D ] L) TRISTATVRVED,
R HULEFH 5.

¥ BIAT AL, BOEBMESEIEORN
B—Il&ONTWAKELRDT, ROWICES
ZENTERIICTHLEND L. EiTERD
FRICKE IR EDBENFIIDTE S L) ITHHE
HERETAILE? DS,

RNE RBOE(16)[17) bFREE X TN
SIBTEL L) CHIEERET A LENDS.
ZEBY ORE, BRLOPITH b [15]17]
WHB, ZOFICALNLFER, TNATHE

(a) B E AR

 (b) ACAE

[ 8: BADAE (3B [9] & b3IA)
Fig. 8 Woodmarks at woodblock

DA DM RETT 5. EBICERHAK,
EO—F—%2ffin, EREbEEITH. £
B 7 — & 13308 [18][19] IR ENT W 5.

KAE HBOBICEEEKOBICL - THE
DY £ I1ZEBZ-TL B, ASEIR, HO
5 [20] AHRET LY AT ACED ANT:. 512
FHS 21 FPHEEFLVERFT LTV S,

IRARDEE AR ADOERICL Y, WOHE
SRKGORINE, REOMNM, KBS 572
DY LN ICEEEE A0, WV AT AT
FERENTWRWOERIEOREZ® L %
ELTEVWERET 2LENHL. VAT A
TIIAR B AR (K 8-(2)) PABZ TS KBLE
TV 5725, KOARK (K 8-(b)) FDAKE D&
RENTALEFD L. FIRELL LTHS
NABMILFOBR=1TAE YRR (K
NDEILAKBZDOLDEFHMETHIERD
AONERTE 2w,

MMOEE HAOME CIXEICHAEIE
bRTHWT, BEIVL22H 5. FREREK
EIR (852 &%) 2GRN (R0 BEDOR
ARRAHRRLT )RR BDTHY LAY FIE
HoTL 5. MOBEDIEREIN TV EWVDT,
OB ETF VLT 2RFADVLETH 5.

EhA ITRAICOWTI, BYXFAICIE
S VDT, TTARS ¥ 7 DTN ADIIC
BILZY)KESHEDL LRV,

3.4 IREYXTFLOIRREDOHR .
R > A5 LT, 3 TS 7z SERR o) R )
el ) LT, BLOTTREN MTbN 5.



F 1 EBOBE LB AT LOHE

T8 | ERORE | BEOVATL | TR SRR hUE BAEDY AT A
BL| Arv7 |x AL | & (BA0NcRs) | X
mE X OROEE | X
L KE A (1BEOA) BOPITEDLE | X
RDE S X ‘ K& O(&niciH)
BRI DEE | O (FEh) FRAROKGRINE | X
FERTIORE S | O (EEWTHE) WARDFEM S, | X
/3 X A&H VaN
REaEs O (EEWHE) Mgonsoo& | X
R0 75 X FMEDOKTRINER | X
EA A (K& E—%)
; [ RN
Uﬁ@%
B 10: RAEIRE > A 7 & OFETERE
2 9: BHLE-EH= AR TYURREE] Fig. 10 Printing process of the system
Fig. 9 Grain of wood in the HOKUSAI
3.41 RLBE 4 TE

IRABRRE ¥ A 7 2 X BB DRI, R
WAL EITIZ, WELRDVEITITHEL LW
bOTHD., ZOVAFATIIERIZIITEL
WRABZER 72 & TIX OBEREI < O AR T
NTWa, IF, WEIZTcaifmTac e
BTELE, RICEEZTLE> TOETHT
EHRTHAH. T/, ABKICIEIT 2R57]
PHARAETNTNE,

3.4.2 RBIAER

WRE & A7 A2k 380 OfEiE, v 7 A%
ERADRDDICL NI v 7RI NS D
D(E10) TH5. KEH LEAXGEIZDWTIZA
ABRAENTVEY, IThADKEEI—ETH
NELDYUERNDS.

BEOVAT AP OEELMEMIIHEII
BIFBHBRTION) = a kY FEZEDD
D, FBLICBITEBY)OYEEFNTHD.

EFNVEBE ML TIARTOY s b EL
T, ROBEDNE L ZDHR, EHORDE
WKEZEREDLEOHENEETHL. T,
B L BRESRTEBM, K 0B, IcBIT 5K
BOLIBEFNVERY ANDE ZLBLETD
HEVR D, EBROKE L RERE Y A7 LD
WBERIIWCFLEDE, ZOX)ICELERY
—D—DRTWw L, VAFATIREVENRT
WRWEETEFINC Db ROoP 5. 4% 0
W20 2B 2R LTV LT, VR
FLEREETLILHETES.



5 F&H
KHXTIR, 2hIT TOREBH - RBIE
7uYxy b RERRTOFEY KRB OHIE
TREFHELZFELS —A L.

FORER KTV 2 POBEERAHROE
EA R A% (AN

AEZE T, — M — 25 B R iR
XV aVETELDLIIICTLIEEHEHMY
L, 5%, FOFEVENIYATLARBERLT
BT AFETH A, T2, TOTVATAFH
FETHHSIND L) ICNETENTHSD.

SE N

(1] KEg&k: “« 74 U TAH TRV CGHEE
REOFECOWT, [FRHIR, 777«
7 A & CAD, 95-CG-76-1, pp. 1-7 (1995)

[2] S. Mizuno, M. Okada, J. Toriwaki: “An
Interactive Designing System with Vir-
tual Sculpting and Virtual Woodcut
Printing”, Computer Graphics Forum,
Vol. 18, No. 3, pp. 184-193, 409 (1999)

(3] KEFEL, MEEE, SR, BN
ARABRSZ] — B2 BT B R IR
HERLO—F, [ELER, Vol. 38, No. 12,
pp- 2509-2516 (Dec. 1997)

[4] KEFEL:, FHEE, BT “REBEZ
VAT L' FCAREE G OAR”, HE
3%, Vol. 26, No. 4, pp. 325-332 (1997-8)

(5] & [E&] R, ML, MEk, Bl —
BR: “RZefi 7)) 254 7k 3MEREAK
RIEDLLEEORED”, 1HLEH, Vol
38, No. 8, pp. 1583-1592 (1997-8)

(6] FEREEE, KEFEL, MET: RERZ -
RABRRE DA S AT L DHESE”, SF 12K
B A, No. 742, p. 371 (2000-9)

[7] S. Mizuno, A. Kasaura, T. Okouchi,
S. Yamamoto, M. Okada and J. Tori-
waki: “Automatic Generation of Vir-
tual Woodblocks and Multicolor Wood-
block Printing”, Computer Graphics Fo-
rum, Vol. 19, No. 3, pp. C51-C58, C521
(Aug. 2000)

[8] S. Mizuno, M. Okada and J. Toriwaki:
“Virtual Sculpting and Virtual Wood-
block Printing as a Tool for Enjoying

Creation of 3D Shapes”, FORMA, Vol.
15, No. 1, pp. 29-39 (May 2000)

(9] duREsTHE: « [AKRE | MEEE#RE LT
o eByoss =y s A5ttt (1979)

[10] RBO % “Riig L ARE DR 5E —FiE
B oW TH LML -, HEEEE
(1983)

[11] S. Mizuno, M. Okada and J. Toriwaki:
“Virtual Sculpting and Virtual Woodcut
Printing”, Visual Computer: Int’l J. of
Computer Graphics, Vol. 14, No. 2, pp.
39-51 (1998-6)

[12] KA RE, [ HER, KEFEL, S
“ARAB R — B EHYIEIC X B ARAERRIERL
TR L SRE BRI OREY, E5W D-
11, Vol. J83-D-11, No. 12, pp. 2698-2706
(2000-12)

[13] S. Mizuno, A. Kasaura, M. Okada, S.
Yamamoto and J. Toriwaki: ”Auto-
matic generation of woodblocks for vir-
tual printing”, Proc. of ICPR2000, Vol.
4, pp. 459-462 (Sept. 2000)

(14] KEEL, KEARE, FBEE, BEHAL—
BR: “BREIE R =KL ETIVICED S
IRABIRA O BB & RLEE”, 1§, Vol. 40,
No. 10, pp. 3483-3492 (1999-10)

[15] BAERLE, KEFE L, MEEE, FHFIv: ¢
£ AR 0 ARBRRE 2 BT B B D5 F
AR, F 12 FEE KR, No. 740, p. 370
(2000-9)

[16] AHFIER: “HH 2R —lF - K¥ - 75
&Ry F =TT 7 4y 7 (1995)

(17] $AEE: “EHABREHE T LK
Mo DL YDER—, T T4y 7
(1999)

(18] fBEFK: “3 —1 v OB —BD/N
FEf— | FoCHTEIAL (1988)

[19] FBAIBR: “HADEHE —EGO/NFE -7,
oo It (1987)

[20] M, KEFIEL, BEHEE, BEHE—R: ©
IRABIRE OFE ) BB BT AEBLEL IS
LA DE”, 5 60 BIEMLEX, 3ZA-09
(2000-3)

[21] FHEHF, KEEL, AER, HOR: K
FERRE (< 31T 2 BT TV DEA & FHI”,
S 12 BEiE K, No. 741, p. 371 (2000-9)



