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Abstract ; In the study of phenomics, the segmentation of leaf and stem of individual rice plant is very important,

which can be used to provide basis for the calculation of phenotypic parameters, such as green leaf area and biomass.
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Traditional methods are subjective, time-consuming, and labor-intensive. The segmentation with color image, acquired

by CCD camera, has shown a poor result. This study introduced an automatic segmentation method of leaf and stem with

a hyperspectral imaging system. First, the images of individual rice plant under different wavelength were extracted from

original binary stream. Then the principal component analysis (PCA) was used to analyze all the images and extract

main principal component images. At last, these main images were used to segment the leaf and stem with digital image

processing. The result has shown that this hyperspectral imaging system and method that was used in this study has good

segmentation outcome for the leaf and stem of individual rice plant on the tillering stage. This work provides a break-

through for high-throughput, non-destructive, and accurate extracting the leaf and stem of rice, and promotes the devel-

opment of the plant phenomics.

Key words : hyperspectral imaging; image process; principal component analysis
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Fig.2 The spectral information of the leaf and stem
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Fig.3 The RGB values of normal visible light image
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Fig.4 The first four PCs of the whole PCA results with the individual rice plant



513 R TR G UGN F A3 S AT B KR 25 35

F 1 BARORAE RS ST R Tk R (F 1),/ 10 AT Bt sTk R it 98%
Tab. 1  The eigenvalue and accumulative contribu- M, FRATT R AT 10 A F RSy 45 A R4 BT i 45

tion rate of the PCA with the individual rice plant U EASC ELE B0, AT KA 4 A F a2
PC  Eigenvalue  Accumulative contribution rate HORVEAT E RT3 AT o AL P 4 i £ oy B 5
] 3 6088 90 24% 3 ) RGB A R 4 He vl LR i, T i 2
2 0.3049 97.67% JGEMZ R 2 AR K, B 4 FTRVE I, 5 —F
3 0.0145 98.03% J 4 FLANERS DY 380 F4 68 % 7K R 10 3 4 1 A1 48 e
4 0.0058 98.17% PR BURR , 3 T TR /K A DN v o B ok 58 —
D zzij; R4 F2 %250 22 6] 9 22 5] H R R T 6 =
; 0.0037 98:46% F3 DU ARS8 058 43 Lo 8 B0 . BRI, 45 A AR S0
8 0. 0035 98. 55% FEHEM, AT — F 85 F1 KR 175
9 0.0031 98.63% H AR = A F2 a2 S O R DL
10 0.0026 98.69% Xof ZE I 22 3 A A DX, R4 R O

AR (=A7r f 5 o R EE P R =
St FIr o3 M Z 05 N R ST A LA 630 nm,G =521 nm, B =464 nm) B/ (&5 FE 6) .

k k
('}l @I
2| <|
o [
& <l
= S|
] =
| <

s
[1000x1002 0.27% 32 P8 image 000 (0.0) | 1000x1004 0.27X 32-bit RGB image 0,00  (0,0)

pe el
k k
ol @I
| d
| |
ol |
21 2|
3 | |
(5] |
| 2|
]| ]
o] (o]
&| &|

4 S

| 1000x1004 0.27X 32-bit RGB image 35120172 (0, 11000x1004 0.27X ;.s-t{‘h] image 0,00 (0.0) [1000x2004 0.27X 32-bit RGB image 35,129,172 (0,
2 el
k k
ol Qf
+| e |
£ 7|
=] m]]
21 <l
> ad|
o o
| 9|
o fey|
ol o
& 2]

|1000x1002 0.27X 32-bit RGB jmage 2400 (0,0) 11000x100¢ 027 32-tk €k image 000 (0.0) | 1000x1004 0.27X 32-bit RGB image 2400 ([0.0)

BS 3&Zrtad#RA, FRAINAHELE — @A PRKBERNEE, FREtehrdE
HE, HLE = AhhEEFE

Fig.5 The segmentation results of the leaf and stem
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