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Abstract

A method for parameterized geometric modeling of cucumber leaf based on data constrains was
presented. Firstly, the data of leal was collected and measured, the statistics law was analyzed.
Secondly, vein distribution and morphological characteristic parameters of two types of leaf margin were
refined based on the law, which constrained the overall shape of leaves and described the details of leaf
margin in the partition. According to the parameter values, the 3-D coordinates of contour feature points
were calculated, and the 3-D grid was generated by Silhouette-axis skeleton modeling method. Finally,
texture mapping was used for increasing the realism. The experimental results showed that the method
could construct the 3-D model of cucumber leaf quickly and flexibly, and with good realism effect.
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Tab.1 Correlation of length data of each numbered veins

\ ki
ik
1 2 3 4 5

1 1 0.928 0.877 0.913 0.909
2 1 0.811 0. 828 0.782
3 1 0.926 0. 828
4 1 0.957
5 1
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Tab.2 Proportion parameters of length data of

each numbered veins

e
Bk 4 B :
/M At SN
1 1 1 1
2 0. 654 0.818 0.728
3 0. 684 0.798 0.752
4 0.451 0. 686 0.576
5 0. 467 0. 693 0.587
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Tab.3 Parameters of each angle data (°)
bl He/ME IEN:] BIAE
£ COA 32.0 48.0 41.0
/. EOC 33.0 46.0 40.5
£ DOE 36.0 48.0 39.0
/. BOD 35.0 42.0 40. 6
£ OAF 158.0 172.0 163.1
/£ 0CG 150. 0 174.0 161.2
£ 0DI 158.0 176.0 166. 5
£ OBH 151.0 171.0 163. 4
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Tab.4 Number of various types of edge curl
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Fig.2 Leaf edge

zoning image

. 25 i 2 i 26 28 Y i BORE

KRR LR EsXih kR R4
L, 0 2 0 2
L, 24 15 4 43
Ly 3 11 14 28
Ly 1 9 16 26
Ly 19 11 7 37
Lg 1 2 1 4

MiN2 BRI G AP TS 14, ELAI 14 2850 22 O =)
B U TR S Al B 1A 84 23 A LA RS A RN 2 R
1A T e O v AR N S LB R

2 BETSHHMHREE

R I % rb i B AR T SR R R .
A i A S B B i R 0 20 % R4 o o Bl
DRAR T i, R AR AR B R B A B = 4 AR A A R
Z 2R, PR H 2 AP 4 BOR B R AR D 4 s T A =S
] 1O, SE Bk T = Ak, Z R FE L G = A M -
TSV B4, Fi i 107 T 0 TR e S g A 6 o 50
2.1 HEREBEREHRITE

eI 2% X3 LA O i A fE BT 2R, 1 ik
PRt J B bl B 28 5 2 OB A B A R
RIbEST D

EE A= SO Bk SN
FHEF.GIHS Ppic i T EREEFZ
Ja AT A A A VE — A Z 48 -1, BT DA 7 R A
R R e R CEAE X - Y P E L0 S
JRE A, LS IkS YRES, Z HONE, X,
XTIk S AN SR TR0 = 4 W] A A O 4R
o Hop E SRR B R, AA R S8 D, B
W2y E 1Y sr AR . F .G H 4 A4 it 507
IEREATE . W 3 Fros, B 6 g, 0C + CG 1/
N4k, C RGP, dy 5 d, e B0 0C
5 CC MK, BRI 4 50 Bk py 4 B, 7T LLdE
WZHDp AFH,dy 5 4 5 BRI 89 B 1
Mg, 38 o w, a8 i K dls 06 e B, o A A
0.2 ~0.3 Z[], XFEHL AT LIS 6 S X AL bR
G AR Y Heby Gy, KN

G, =d,cosB +d cos(B+60-180°)
G, =d,sinB +d,sin(B +6 -180°)

(2)
dy =D \p,u
dl =D1p14(1 _M)
Y
T€2%) S SOOI .G
g |
Cy o O — G
do 6 :
ﬂ : :
] Cy Gy X

CENNIE N
Fig.3 Calculation of the G-point coordinate
R BIR S A SR XY R Z GBS

A DI A B 25 AL T30 G b e B 2 W S AR XY T
AR R o o 100 % DXL A TR 26 0 AL ol B oy 2 5 it
PRSI 55 B 5 B, L5 Lo T B840, L, 55 L
PN N HER B, LA LW oy B HER B, 1B 4 oK
A LR R T R N 2 Dy oy BEE 2R R AL
ORIV o X TT LIS B 4 b
AP o X T b Bl R R i R, R AR
Bt OF byt s 1 G BT .

+ =

-

@ (b) ©
4 LIEEA M

Fig.4 L, morphological synthesis
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Fig.5 Z component of curl control points in various forms
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Fig.7 3-D curves and surfaces of leaf
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Fig. 10  Effect of edge curl based on different parameters
TEHEAT 2 B00R 8% 1 [A] i, 38 W] AN T8 15 B 4
el o B3 Bon 1R R, RS A R A ] R
(& 13a) , Z J5Hi i (18] 13b) , B 228 4R A0 T LIE &

P, ) 3 AT AR AT A AR ] A5, DA 205
Y & 13¢ i R 24 A a2 i A s ) B X3

X A R ) A T 5 S B (L R A A 3, LA i T AR
KU A R o 8 IS A R B AR A (] — o HL A
— R AT IR o DA = ARG R A B e
i TR ARG SR A g A6 I b o, XoF b 22 56 2% XA 21 A9 T
FREGR AT LU R SCO7 645 B A iy T AR o i
o KA RMES Fros.

@ (b) ©
CREEMNGIE S @R i€ S

Fig. 11  Effect of sawteeth based on different parameters
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Tab.5 Comparison of leaf areas cm
. R

YRR 28 AR A SCT7 i

1 139.1 112. 8 137.5

2 151.3 131.3 149.7

3 183. 4 169. 8 189. 1

4 234.7 201.0 220.9

5 221.5 205.5 236.1
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