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Visual Expression Method of Leaf Traits Based on
Morphological Reconstruction

TANG Weidong LIU Zhenwen LIU Dongsheng LONG Mansheng
(College of Elecironics and Information Engineering, Jinggangshan University, Ji’ an 343009, China)

Abstract; Leaf traits can provide important references for canopy light distribution, growth and
development, and monitoring of external environment. Aiming at the problems of simplicity and
abstraction in the process of processing and expressing leaf traits, a leaf traits fusion method based on
morphological reconstruction was proposed. Taking the growth of cucumber leaves in greenhouse as an
example, the effective accumulated temperature and growth rate were taken as characteristic parameters to
establish the leaf morphogenesis model. The parametric spline curve was used to describe the geometric
shape of leaf edge and vein. The dichotomy method was used to divide the leaf edge and vein curve
recursively in order to realize the meshed subdivision of the blade surface. Combining with the leaf color
texture information mapping model, a visual expression algorithm of leaf characteristics was introduced.
The experimental verification results showed that the relative errors between the simulated and observed
values of leaf traits obtained by this method were small, and the consistency was good, which
demonstrated the method had certain feasibility and validity. Furthermore, in comparison with the typical
statistical model and point cloud reconstruction model, the experimental results indicated that the square
of correlation coefficients was above 0. 95, and the root mean square deviation was no more than 0. 236.
Compared with traditional modeling methods, the proposed model had higher fitting degree and better
reliability , by which it can effectively realize the dynamic simulation of cucumber leaf traits, which could
provide a basis for real-time grasping and forecasting of plant growth and development. This method not
only provided a reference for the dynamic tracking and management of greenhouse crop production, but
also laid a theoretical foundation for the further study of the role of plants under various environmental
factors.

Key words: cucumber; leaf traits; characteristic parameters; fusion; visual expression; greenhouse

R H . 2019 -02 18 & H . 2019 —04 —08
E&WA: BHEARPAIESTH (31860574 41561065) VLG4 H AR EIE 4T H (20161BAB204172)
TEERN: LA (1974—) 5 @l W1, EZNFALOAE B R E RIS, E-mail : metangwd@ 163. com



250 P

1/ 1 R O S ¢

20109 4F

0 3l

AR, B SR HELRO L BARTEAR KRB A2
HET BN 1 & J , Al B R B
PRI R AE A & T RO W K 53 A 45 7 T 4
RAETHBEEM . SEGEEYEAIR &M,
BEAAM F AR FF 4 55 050 i 3 | AR 056
A 3 AT 3E i B RO 0 R A TR R K
PEAT EDULTT A R 0, X E S A K R 2 b
TERCF AR T, LA R MR R G FEARE N
XTI T A TR AR E K A F AR C
S ENAMEE ) Z " TR R AR
FEAR 2 M A K & B BB E i HR
FOUXS TAEAR 2 6o A AR & B ARG B SR
B A ST O BT R B A K
LA B A AIF 5 A 2 3 D6 TR Y B ) AL
A 38 R EHR S | BB 2 5 kel
SUREHE AR S M B ASEIRL, BAh, s
MFHEY %M B RS T 3 B IR AR 4L i N FE AL
H, KEITA 25" 38 a3 0F 7 2% 5 40 M 4 A= 41 20 A0 1
AR R IET R ES L RS T IEMARSE
AR kAR, bR R i £ AT LA TE 25 B 6
SRR ST T4 B A ORI B g B 1 U 4548 5
Fe7 e KARPER % | Ryt — AR SR s P A
e KL R 5 AN R BE B4R FH 6 R g T3
i,

KA b 7 b e 38 BT Bl T
O35 BRI Sl 2 AN ER B PRI , 4R 1T
BTN E A B R R R ARERAE & AR AR 4L, Ll
T3 R X LA VR A K e R A R S I R R
JUHAE 2 T3 5 S B RV EY MBI EAE T
A RARGEIT T A2 PR B, 25 T MR B = 2l
AL IR RCREAE SRR 7 1, ROAR BE B B AT b X i 7 A
B TRV T A, (8 DL AN AL S e B LI
AR I FRAE 02 R sy i B R £ %
FEF I R TESSE0R S M S e e PR AR B AE | 107G
PR B MR AE AR B N A s AR AR AR I,
AEAE ) ) 32 2 . — 5 THIFE 3R 38 I MR s i )
R IE R B — | Bl = X AH SRR AE A TRl & Ab B 5 55
— 7 TAEM R SAE B E A I 32 28 TREE SR B
T A% AR AR AL A 3 S, T2 B MR 7E
FaRmHER = S-S EPE, BRI, Xk A PR
TESEAT A SRl I X LA T AT AL R 3K, B IR A
ARG HERGEN Fr PEAR AR R AL (Y G, i 5 MR AE
B Aol 45 v HAT T BRI ST 5 0 M (E

BT, E ALK oKFE S5 H R EY 85 5 A

XTRIBIFEC A B GE , T E X 2 Al 3R 5 T
RS SR B85 BT A 2 W, i, A
SCRLRE BN R R fF 500 & AR © A OF 58 A
PRAEWIEAS AR e I 7 2 A Y £ B
iy Xt R L 25 2547 TG, 4 - PRIR R A Y
AL FIRTT % e s O L R e 1l
Bl B, Y SE it S8 MR S AE Y AE R R E
LNV P

1 EYEESFEHE

X AR RLAR T =, bR 1 AR AR A AR I
Bk FRor A E M BRI SRS B AR
RARPE bR AR e J2= 1O A 1 IR A R 2
A AR A B AR 25T RE i EL, B AR KRG AT LA
I R PEAR AR B R i ok, A BT R,
AL R A R — A e BROUL 21 2 WL ) A4 i 175 8l it
i AR AR B B i e B 3 18l g
FEPE S AR R X K g IR AR R U A A 1
IEH AR R E B AT AR ZORE T O Y 7K 3
KeFw oy ) sk B R R 03 bRy X R R A
AAF AR 7, i e 2 e RO A Y i
EERB I RIVARES, 6 PRAR S A5 B AT IR R R AR R K
A, IRl AR HEAR R XS 7K 3 5 55 43 1R

T BT R A A ROE R p 2 BB
T AEA PR SE I 1 T, DI A5 AR e 2 B 25
ZER AN R AR AR AR it AR B IR AR, o
R AR AR AR 254 18728 ) BEAS BT, 2 A
AR R A ) T2 2R 0%, HOB AR AL e — 2 7
JE bR Z AR R E . BRI R RS
SRR 1 R . BRI, BN R Y
R A i e AN AU B R AR K A T BE R R AR A9 44
BRI G BRAE SN PR 8 DY 1 L [R]AE F Y 4
o MTHERERER ARETHERFN IS
BRENS S W S TR B R 2 B A5 45 R AR, D e

4

[
B 1 R AT S RRAE B i) A,

Fig. 1 Basic morphological characteristics and

structure of leaf
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Fig.2  Schematic of geometric structure of leaf

margins and veins
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Fig.3 Grid subdivision diagram of leaf
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Tab.1 Comparison of simulated and observed values of leaf characters of cucumber in nutritional period
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Tab.2 Comparison of characteristic parameters
of leaf traits obtained from different models
FHE it R iR i R ASCAETY
28 R R R? R R Ry
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Fig.4 Visual simulation and experimental observation

results of blades at different growth stages
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