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Research on Techniques for Accurate Modeling and
Rendering 3D Plant Leaf
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Abstract A variety of models for plant leaf morphogenesis have been reported, but none of them can be generated with
great accuracy or level of detail. In this paper B-spline curve is used to describe the silhouette and midvein of plant leaf,
and the leaf blade surface is meshed with Delaunay triangulation. Then an adaptive refinement scheme is introduced to
smooth the triangular mesh. This may provide a common method for describing the morphology of plant leaf blade. B-spline
curves which pass through the control points gives an intuitive mechanism to model the silhouette of a wide variety of plant
leaf, and the usage of Delaunay triangulation solves the difficulty of meshing complex leaf blade such as lobbed leaf. In
addition, our adaptive subdivision scheme can generate relative smooth leaf surface, and the curled effects can be obtained
basing on the subdivided surface. The experimental results verify the validity of the proposed method.

Keywords morphological modeling, 3D plant leaf, B-splines, subdivision surface

BAUL o UTAFOR , B T AL EE 7 1R BB 59 A W 2 v LA
Fe R AR A | S WL BE it | T8 otk S5 403 B4 0 5 AN W
TR AR A5 0 B LS B ABL W 3 R o T RE AL 5 [+

REMYESERMATMACZRG T Z W MYESMEZRERRS TIHZNIFRE. &
WFSE AL R TAER AR BT L-RG #AT R Ty A B B e 9 2 B AE LA IR 25 A
Mo L-RAGE EEERMEY AN, AR e R, N Y o 5 5978 25 @ 8 Al LAk 475 98

1 3]

i

HEWE :HE“+— 17 FHE L #3215 B (2006BAD10A07) 5 db50 1t 75 A A K5 3231 X155 B (20061 D020050005 )
i %5 H 89 :2007-03-17 ; g @ B #§ :2007-11-21
FE—EBEB AN :FEAESE(1979 ~ ), B, 2008 45k [ g 58 K2 ML T8 Lol 1 2% 0 . 32 B 0F 58 003 B S L ARl R TR

E-mail ; lusl@ nercita. org. cn



732 SIS PP

%14 %

RS R SRR R B TR

TEFHSEALEIE 2 v 38 OB = W it T %) 5
T AR B SR O =kl T A A — A ) B
T8 T B it TS 38 Ao A BOTLA 42 11 R 45 o A= il ]
T RITEAR e LR 405 2 20 i il i, 4 ) 2 2
At ARxEH S HEIL I m A, mi,
Miindermann 2 A48 ) 7 —Ff & [T 8F XA 2R 1y 4H
Wk A AR Rk A A e A R R
JSCI e F O A% g T, O SR FH S H8 | i A 45 7 15 7 4R 3
4 B SC R 2L R, Lintermann Fl1 Deussen 18 13 % BR
2k 2R AN IURE S S — AN P T 22
Xf i b AT R A DUAE s b it Rk AL B AT Y 7
BEEEEN THE AT AR WM T Runions 8 A
3 3 0 P JBk Fg A R T AT SRR AL AL, DT AL T
R Eh A A K R R I AT A R
BT 2 4EF- AR A X R T kAR LR M R i
S ELLE R . A TS BIEUE | R M i
B Loch JF2& T —Flmk J il i 004 7 ik, Bl i
Begdr kg B i 3 4ERUE S s ok E A
Ay, X —ERAE T S, h TRAREY A LA
2 BT EAAM R, &R BRI A, 2
) 3t i o (R B TR R el T AR O A
MR 3 AR RS A X7 S B e R X LA 1Y
PRI 3k o 7 9 A B T 5 BEXT B I HEA T R
LERENGE

R 5 VR AE — S Rl SO ) AR A Bl S LR e F
FEPAS ) T AE R T ORER 43 5 R R AT R R E 1Y
A, DR AN T S A b A7 R AR T 1 ) [ T, i
J5 AR MEE T A AR A i R TR A R R )
BRI 7 A, BRI BR I AT L
T A Ak B, B AR B 52 i M RoE S Te B A B T
TR W) 0 b R RRAE o R E, ES 4 B Y Jr kR
HEZE T EERARKENT W SEE, MW
Xof I A e i L R K B O S AR sl (2 4
LIS HATRRAIRAR DB K

ASCHY B BITE T A0 v R 50 L AR A g
Pt —Fh R 1 7 2 A A DU RE A% L — oA [F] 19
TR T R A A Y T R B S E , A A
=Yg E VA Iy o I N o = A T S 4.:
T R AU I Bl 28 A R R S A P T RE B T L, A
G TE AR DGA R AR B T B R S R
[vi) B, 20 50 ) - T A 250 7 R A% S 5 B — 2B WF ST Y
o 2, R 7E R IRAR S T R Bl RIK SR T R 2

RS ARG AT AR . SC R S R AR B, AR SCHR
(4 3 4Efe 4yt R BT BB BT A B R
KRG, BEAE AL A AR AL I A1 3 LA 7Y, X
FRTEMR A THET B R AL A & RR
ML T Delaunay = £ b ) i Al 17 A 18, T 75 1t 2
fili L #1903 AN SR A T SO A s TR
TR LSRR T HL SRR R 24T 4 il AR T Y
B

2 ETHENASHMRERTE

2.1 MEBRHRTMENR

G S T T Ak, B R 2 B
Jr R EA — A S R B RRAE, B R b AR KOE T M
U7 PSP o D I R T S S N S
i G e R R AR AR S5 A (CIn 1 B ) o A
SCHY SEVAEUR: FRE 4% il 2ok s it A A9 3 bk Mk &
RE,MANGLNERMES ERENERES,
DARG i A B 2 AR SR . iy T R o B9 A A i
A LSRR S — 4% R M T B 0 R 4R LT A Y
ff T (52 m DUER A Ol 2 A 1 A 0 B LR
TR G R E A 4 8 53, LT LA SR 4
FRE RIS, DG b FE AT RLUA
FH A o4 1) 30 G A 00 0% A ARG I 5 vk A B
Borb 3RAG ol LUA A 3 4 207 Ak A 152 A A
Pyt A AR E

I N i S O PR 327

Fig. 1 The midvein and silhouette of leaf
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Fig. 2 Delaunay triangulation mesh and

rendering of the leaf surface
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Fig. 3  The Loop subdivision masks
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Fig. 4 The definition of normal vector of a vertex
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Fig. 6 The result of adaptive subdivision
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