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Wood Grain Texturing by Using Free-form Curve Framework Model
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Abstract: In CG, a solid texturing technique by which can express realistic wood grain texture using the
Tree Framework Model was proposed previously. This method is able to express variations of annual ring
pattern and knot pattern. Still, also has following two issues. The first issue is that as nearer position
places from framework as annual ring pattern becomes less smooth and straight pattern. The second is-
sue is 3 dimensional discontinuity of annual ring around the center of two nodes. In this paper, a method
by which can solve these issues by using framework constructed with free-form curves is reported. In this
method, a framework of smoothly continued curves will be created automatically from set of node points.
Then coordinate of each control point will be revise into most suitable value, so that parameter value of a
free-formed curve can linearly calculated from z-value at a target point. With this technique, not only it
being possible to generate smooth annual ring pattern with complete continuation in a 3 dimensional space,
but also processing time could be saved.
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Fig. 1 Straight framework tree model method.
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Fig. 2 Growth elapsed time calculation with previous method.
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Fig. 3 Cause of occuring discontinuous texture.
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Fig. 4 Tree growth model with free-form curve framework.
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d< if:leTzo)t%L:, (1/\/§)T1 t&za).

4., EREIIFLOBRE

4.1 VAT LBE

HIFS A% 7 V% 923 L 72 [ Wood Grain Texture Gen-
erator] Y AT LADOMELE 8 IIRT. T AT ¥R
DOy =7y NenAHBMEE, NXT XA =7 u, v TEH
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CG / 3D-CAD Application

Modeling

_________________ —|&

:Wood Grain Texture q
,Generator (This system)

Bezier Surface

'
: Main Controller

Parameter Editor

Texture Generator

AR

Texture Image

Simulation Result

8 VAT LDOWE
Fig. 8 Outline figure of this system.

CG / 3D-CAD Application

[ Mapping / Rendering ]

S

'
/
f
!
Framework
\ X
!

Texture'Eield

9 AKRIAFLTOT 7 AF v 224

Fig. 9 Texture space concept of the system.

ENTz8F A M)y 7 iliE T, YR 3D-CAD % CG 7
TN —=2a IiZENETY T H, KRV AT LTI,
=4y EHHMEOT—% 7 7 4 VEFARAL, T7 A
FXYERIAVSE, G LT 7 AF Y EW{ET 714V &
LTCCTT)r—avidfikl, #—7 v b EHMmHE
WYYy BT LT, oLy 5y v 7xii).

K AT oL, #—=7y MME DT 7 AF v ZZRAND
MBEEGDbEREFTI T A= 571 7 L EEICHEED
BB EIT) T/ AF v V2 A L—F THRENTWA.

4.2 VATFLOBE

K 9 1KY AT LN TDT 7 AF v SO E %R
9. ¥9, ¥—7 v bEHHIEEzET) yrEanhit 7
Ty MEERDS T 7 AT v EBEROTE O 1225
T4, ZO¥—7y NAHMEO/NRT A—¥ u, v & ER
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Loading free-form surface data

Converting free-form surface to texture
coordinate system

Scanning (u,v) on free-form surface. N

Calculating coordinate of dot 'P' at parameter
(u,v).

Calculating coordinate value of horizontal
intersection Q on the framework.

Calculating distance d from P to Q.

Calculating hypertrophic growth elapsed

time 7% from distance d.

Calculating expansion growth elapsed time 7e
from z coordinate of Q.

Calculating total growth elapsed time 7.

Deciding pixel color from growth elapsed
time 7.

Drawing the pixel into frame buffer

C W,

e
Saving image .
image

10 KHTF 7 ZAF ¥ g0 L FIE

Fig. 10 Generation procedure of grain texture image.

LT, u, v X0 LzHE LS P OREEEE KDL, P
P HICPIZ B EADOZE R Q 23R, P & Q DRt d
EROL., APPSR KEEICE LKW T, zRkD 5. F
72QD z HEEN OMEMRICELRM T, 2K 5.
DT, & T, &t L, REREBRMT 2Kk05. T %
HTG—I8F = DEZEFE~HBOTF LI LICLD, %
PEd 5.

X 10 27 7 AF v AROME T 0 —%RT. £7, &t
AFNTy =y vl &, BESNTT 7 AF v G
ROMNENEWRST D, 20%, ¥—7y MBI O/NT X —
7 HWOWMFER TS LzBRTEEL, 1HETOM
ZEHE L TWw L,

1 HFEOBZFHET LTI, KOEBYTHAL.

(1) 2XFTAXA=F u, v 5MHP OEEEZ KD .

(2) M P OAKFIE EFEHEEOEN Q 2 KD 5.

(3) QL POHilEd 2K 5.

(4) BiEE d 20 5 IR REAGBIER T), 2k 5.

(5) M Q D z EEED O MEREREREE T, 2K 5.

(6) Ty & T, x&FHL, WKERBREE T 2K 5.

(YT HHHhT—=n"F—rT—=TheslL, e
T 5.
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Color Pattern

1 year

11 REEGEREE L H T =88 — v ORIR
Fig. 11 Relation between growth elapsed time and color pat-

tern.

4.3 HT7—IN2—> DA

EEAGEIRE R & B ENLERDO T 7 — /X8 — > ORIR
X 11 1R T. BT =87 =%, BIRD 1EBOBK
B & B R0 S WA~ DL E HIRO AR A 5 3 >
TN T L7cbDTH L, BERBREE O 1EFTIo
NG =V ERBOVRLBERL TR, 1HITEIT, K
Wi E T L =LAy 77O T HMEICTEEL TY
&, IXRTCOWMBEOUIEM;HKT L7256, Wiz 7 74N
"FEST 5.
RKYATFTALTIE, =7y PHEHMEO/NT A —% u, v
ISR TT 7 AF Y WG 25T A0 T, CG
TT)r— 3y TOR Yy SORBIE, ThEEs LT
Xy E Y TR ERT .

5. BEfREMER

5.1 BEfREREERGER

RFEFEOREZHRT 2720, (EROEFREKE T IV iE
LENEZYUR LM EHRET VEDOZNLZENT, RLE
/)= FEHOTT 7 AFyO&ERzRkA. B 12 127
7 AF ¥ DEBAERERY. F—4 v N HB#E, P
EHOTWD, REG2 VR T T 5720, FHANL
FUIAT o TV 22\,

X 12 (a), (b) ARERBZIZLVAK LT 2 AF ¥ (%
Thb. (a) OBEGEAEAE % 82 FEWTIE, (b) 13K H H
THhb. HERETHE, (a), (b) WTFNOMmETD FHEH
SEEN 2T CER/N Y — VAR E o T B T LA
R TE 5 (MW). T2, BIEEOME CHERICAE-S 7
JWRDPELTLE W, 6N SIIRITTVWEZ LG D 5
(TUFMN).

B 12(c), (d) FREFEICL VAR LT 7 AF ¥ %
THb. WERELERLRD, IFFITES 22 MBIKO EHTE
KTHY, NEIRZ o 72 biE o ICEHIN TS,
RTFHEOHMTH 2 ERHIIRO MR &1 S 2 8 OFHD
WTFNDEHEIN TSI DR T X

13 (a), (b) i, REFBICL VHOBELOME B L O
WEOTF 7 AF v 2 LB THE. ZOEHEM»S,
FEBIZ BT HIE S N Tl /8y — Y ST E T
b LR TE 5.
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Angular pattern
around the frame-
work

Discontinuous pattern

(a)Straight grain sample by previous (b)Cross grain sample by
method.

previous method.

(d) Cross grain sample by
proposed method.

(c) Straight grain sample by
proposed method.
B 12 ekl & REDC & B ARG O R
Fig. 12 Comparison of generated images with previous method

and proposed method.

WERDFFETIE, R/ — o OFEZ T 5720
12, 77 AF OG0 UAEE ANl Sy — 2 S5EA L
WIS 2 UEDH - 7205, IREFEICL YT
TOT 7 AT v ZZHCTHARD 3 KICEHEATEIRT X 7,
ChIZEY, FoHBIWY B LMELRIRT S 2 &
HTED L) ITh o7z,

5.2 ALIPRFREDEHA

TR DEMEIEE T IVE LIREOMBEEE T VLD
PREE 2 ILHE 9 4 720, WU CT 7 AF v Wifg % A1
TLEREITo. /- FROEL D 3HEHOEKT —
YEMEL, 512x512 ¥ 7 VDT 7 AF v HlifgEE Ak
L7, BROBOBIZTRT3IARE L, AL N
F = 71%, MacBook Air (1.4 GHz Core 2 Duo, 4GB
Memory) TH 5. EETIX, 10 BOFHN 24TV, FIHHE
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(b) Cross grain sample by
proposed method around
a branch.

(a) Straight grain sample by
proposed method around
a branch.
13 HELGLALE TORE 77 AT v RO A bl

Fig. 13 Examples of generated images at positions around a

branch.
5
<+— Previous method

4
3z —_— = ==l ~— Proposed method
H
£ 3
E
=
E2
=
= Conditions:
[} * 3 branches

1 + 512x512pixels

* Average of 10
times
0
Snodes 10nodes 32nodes

14 JLHRRER O B

Fig. 14 Comparison of processing time.

R B 14 BIBREBROERE 7 7I1I2ELEbD
ThH5b.
CDTTIWHGNAE LI, HFEHEETIVEILER
BHEFTVELIDLTRTOr — A TEHER A -
7o, EREEETVETE, G0 ) — FEOHEZ 513
SV ATEEAN L TV B DI L, AT T VET
&, /= FEDHEIML THMEEMIEH T VML Z2nwa
NI o Tz, TR — FOPRENERGHEE TV
HETIEE — FEOHHFEOKENr bR IV — P %
RKDBOIH L, HAEHEETIVETIE 2 BEHEO KN
OB THEL T AL PERETIENTEL2DEERD
N5, iz, BZ7 A MEOT L Y FBA LI N &
B, EEROFHREREMEMHICHERL TV DEEILNS.

2233



BERAIEF=EHEE Vol.55 No.9 2225-2234 (Sep. 2014)

5.3 SHREORE

KRABEEEDOD 71 7 113, BEROHANE & AFAIED N
TYRIZEDEY o TWwWhHEEZENL, VT )T 4%
HOLIOITIE, X0 ERZABAMEE &S0 X ) 1I2FRRT
LUV EETH L. SHRIIKEBEROZIROIES EL B0
NT7)T4 %20 EEEL720D0UBEIToT0nElnkE
ZTn5,

6. BhHYIC

BROBETVEH V2V )y FF 2 AF %) V712
IAKRHEEOERIIBWT, Bz B R cREL
TeBETVEFZIREL, £y —O%e% 3K
TCEARE R EBT A & & DT, BT THIE S DR
By =V ERMUTAHAZENTEL I hoT. F7o,
QLERRFR S DI 02T A Z L TE .

ZHCEY, INFTLY Y LAEDOZHEIHE
WATZA L9112, AlENE T 7 AF Y HEED) T
FALMESELIENTEL.

KUY AT HE 3R CG VAT L% BRI HWS 2k
&0, AMERRPEEN 2 EDOCG Y Iab—varD
BEEmobI ENMETHA.

F;EE ABEOFERIC I 72720 7 R IR TR
KEFEIERBEM B OFEDOHR S AILEROELTRT 5.
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