23 BM
150 2007 4F 1 H

A b TR 2 R Vol.23 No. 1
Transactions of the CSAE Jan. 2007

ETEGAENNEMTRESHN=Z4HEEZ

BIDTE, T ARAET, Bk RE, FREAL

(PHAE A MR A5 B LR 2B, M 712100)

18 B AN R A S Ak Al SLAR A A M 0L St b L e IR, R W s B i G Al 2R e #A ah B iih
G, PPl T G AN TR T i SR S U B AN 2 e i R, AR A S o A i ok 2 K
ISR 380 == o 2% ), R ML REGE L85 H T ASAHE 29 S0 I A8 BRI £ A0 - L R A 5 SR W, % VR
T R R R B R R S B 2 AN 2 B (L O D) B, AEBAF BN AE i e A (R Tt R it

FERIR: RN DRI any U Ll

FESES: TP391.9;TP274.2 XHEARIRAD: A X EHS: 1002-6819(2007) 1-0150-05

HOE AR B WS ETEGLEMNEHRARESHZEETR[)]. Rl TR, 2007, 23(1): 150- 154.

Hu Shaojun. He Dongjian. Geng Nan. et al. 3D reconstruction of wheat lamina shape based on image processing[]].

Transactions of the CSAE, 2007,23(1): 150- 154. (in Chinese with English abstract)

0 31 &
ME SR A K 1 o AL S ] WA S E A
AR | 5500 B T s el bR T R LS B0 L o S P i

TN BT T Z N RS s R
5 SR 6 — AN T [, HE 40/ 22 B STl 5T
ARG Py 78 A B AIE (1 2 B 2 28 0N Ah A2 R LI
ALY, H Rl Y AMIE SN 32 A A S R %
i H R T B N A B AR A BER (H A AN
THELHLPE T 2 1 B 1 R0 R 8L /8 22 1) ] A AL RS R AF 9
82/ o 11 KB Uh I 2 ] AT S AR A oz — 7 T o] 15K
LN FE A AT P o AN A2 F T A B E 4T/
AR B R T AL I LR, A BESLN 2 M oAE = 4
25 ) 8 A AR L, AT SR A AL 24T B
PUATE T 3B WIS ol B SRR R, i
PV T TG R (2 R AR R % () B, AR5 PR &

TR E I ALy S AR 3% WY Sk

G o B TE [ /N 22 I UG B S ) 28 5E
FRFEL, SR AR s 1) B 26 B AR T LA il i 1y AR, (H
Ay iy 12 1) (O BCA R, HeE ik AR AR
ML ALAH AR T R G S IR o AR SO = Fh /N2
YERWFFER %, P — I T BRI N et i gy

Wo R B 2006-01-16 #5147 1 11: 2006-07-30

PE T s /0 750 1980 ), U5, TG ke s N, 2 SR 9T e Pl TR 1
GAbE b LS. M VR PR R B R B S0%
712100

O AR A BT Af( 1957 ), B, BRVE IS 2 N, S, 1Lk S,
B A, T ST B PR 4 AT T, B A A I ), A
AR AR A . HE P AR RHE O D RE BE 50#
712100. Email: hdj168@ 163. com

5, IFE G B A IR RS T R TS S 0 PR R
TR 1 AR T B R, RESAE LR I 1y TR 25 (A 1
BT SERF R AR T, B T I ARCR

1 NEHRESHIERR

A SO ﬁ/*ﬁﬁtm}ﬁ”i J s B AT B
k) i A R LB R0 7 AR 2
P T2 B0, AR T E R 208 5 T K 8 R 1T
ANFEV e BRAS /AN, I AR e s b 2R 43R
AR A R, B FRAE T Y T AR B, T R
I e RO, 1 TN I TS I 5 5 115 B 4 4
140 7 32 5% T BR300 5 1 Y o B PR A B AR A
JE 5 B A7 PO ) AR SO P A b B ) 2
R HARS IR N0 F A B, 20 b s AR 1L
B Ak B 5 77 N B, W 4 S5 I = o A
1.1 BiRE#E

AN bl /N2 P T A A7 A 25 5, (HRECT LAY
RN 2Ry B IR Sl HE T A o R e
oo DAL= BUAI F RSO0 B, 4 I b A P S e
U 7 T A 5 DY@ 10 mm) F1AGHE( 2E T (1 4CHRAE 115
Seay ) b, T 4 B0bE s BRI, e 4 05 it
J, AR IR R S ) 4 3 1T o A, B T S
/N2 I T AS B BE  FA R € IR 40 256 160K
£ V) i P v L0 2, vk 4 R
1.2 h&sam

K7 ER RS (i) BREEIIERLA R

GLA (i) ] = (L (i) = £+ LN+ [,

J) = flLg+ )

R (i) — BRI E 0 ERHSR S,



1

W 0 BT AR A B AN 2 T A I o T 151

TR 22 e 3 444 5 P15
. Lg Glf(i.j)]1 =T
VEDT= 1) i<

A T— WM Lg—— HENKIE .

1B B Fy 22 A B (LX o, LY:) , AL B
(RX i, RY:) AL T Jg(MX o, MY, Wi ik 47 5 w3
i= (LX:i+ RX:)/2 o
= (LYi+ RY‘_)/z,”'fﬁU{]—'—l—"LE?‘J:
HWidi= (RX:- LX:)/2, Hho<i
1.3 HRERMABLALIE

bR E R B R A B4 B AT R, R EI
S A IR A AR KB s A Y i R ALY AR
H(yny2), ZAVIECX AR (0, x2), WINR B2
KA LBI T FSCALE = [D/(x2- x1) + D/(y>
- yo) 1/2(mm/pixel) , Te5 D g EHAR UL AL BE
JE W 2 5t AR RS A Ry ARG AR R (1 3k R, R 5 FE X AR R I
5 - JK e S A A BR (M X o, MY o) o W28 5L g 52 1
R R A O R R AN N O =S W B TN T

MXi= fScale X (Mxi = Mxo)
l MYi= fScale X (MY:~ MYo) o 53 (10 2 A0 A%
HWidi= fScale X HWid:

SMF K PR, RO 2 P 1 <7 B B R Lk kA
A E(E B

2 BT NERTSHEN=4ER

ST Bl e PN R T A B AN & BRI BB AR 1, A
RIGECAR.
2.1 FHS5RE
FVGEJE, JEJEPEAR D, ST i 1 5
i, (B R A AL
R 3: M LR Y TCLEn K e 7

» LY MX
(CSTVSE ’ uy

= MaxNum-

AR,
B 4: B AN 28 31 58 45 i FF 1 4 il e 0 g - 58

AR RN SUR K
2.2 RARKNEMHFERES LOD K
Bl PErp /22 B T 48 Bt it —4E RO, DN fE =4k
25 ) R 2 /N 22, B R IR PR A L, e
Wk MUY CiSpule SUATR RS S
(Lxi,Lyi,Lzi) = (MXi— HWidi,MY:,d)
(Mxi,Myi,Mz:) = (MX:,MY:,d)
(Rxi,Ryi,Rz:)) = (MX:+ HWidi,MY:,d)

INFE Wy T 2 B P e R s DA R D B, SR
9 PR, DS AN 0 Y G — AR, R O BV R,
KT 2R RE(LOD) R, S it &
WAN step, AT FRHAE LRG0 T —4URFERR
1090+ step , HR 8 0 2 O 85 s A P e 3T ) A
step , AN SEIR/NZEM: Fr AR5 2 I G T 1
TEA R AT 2l it Fr 2R HE ]

B 1 AN R ARG T 22 1 i e 2 HE ]
Fig. 1 Rendering the wheat lamina wire

frame with different steps

2.3 HKPBEARMNEMFRE

T2 R /IN Az I B LG ad /N 22 1) 4E TR,
B AR F AR AN T R A AN E— APl L, i
SR — AR I A K, B IEA R Y
Wi, i 2 Fios . —RER LR, N2 il 2R o ik R — 4%
e 2R, W — R RO BRERAET, AR SCRH
A5 A 28 B 3 O T W B /N 32 A T R s
LT AN R A

vh

L(x,‘. oMo, Zi «l)

B2 A R 2NN B T X

Fig.2 Growth curve restricted laminae and its element
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Fig. 4 Laminae element position after being wrapped
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Fig. 5 Simulation of growth curve restricted laminae
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Fig. 6 Simulation of two types of distortion wheat laminae
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3D reconstruction of wheat lamina shape based on image processing
Hu Shaojun, He Dongjian%, Geng Nan, Guo Yahong

(College of Information Engineering, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100, China)
Abstract: It is difficult to render the shape of natural wheat lamina in virtual scenes because of its complex and
irregular structure. A new image-based 3D reconstruction method, which concentrates on lamina edges, growing
curves and the phenomena of lamina twisting and wrapping effect, has been put forward. This method was imple-
mented by employing the edge detection method to extract wheat lamina edge data and mapping the 2D edge data
to 3D space according to a wheat curve function. Furthermore, an unrestricted lamina model and a restricted
lamina twisting and wrapping model were constructed based on the method. The results show that the new
method is convenient for keeping the natural shape of lamina and implementing the Level-of Detail model, and
works well on simulating twisting and wrapping effect of wheat lamina.

Key words: virtual wheat; edge detection; Level-of Detail model; lamina twist; lamina wrap



