201449 f

A AN 1 =

545 & 59 W

doi;10.6041/j. issn. 1000-1298.2014. 09. 041

ETHAMENREFED=Z=NEN T X

TN

N

HEH FAE B F

(L B RUR R TAERE, B At 2100315 2. VTR BURBOEAR I HOR S8 TR SEH %, 14t 210031)

FEE: NARBOR S EW A KBS SE b ALEOE, X VEW AR AT A B U4 @33 CCD B AR ML I A8
Hia R, RAHECEIHEROOES O, FRBEY T i SN =S 258, SMEMES =S s 45l E
s PR A TR =4 2 BAR R E A 4R BT il = TR O LR, @ th LB G K AR
PEFRAGHLIE LI BE 48 X AN EFT I # S e ALk TR 25T BRI, ot it i K 52/ H
T VER RSy 3 95. 39% (SE 3 0.296 1,R* =0.916) 1 94. 55% (SE 4 0. 008 7,R* =0.915) ,

KR WE EWET BESH ol =4i8x

FESES: 24 XHERFRIRED: A

515

B AR N A PR e %o T 2 PR A B T
FER Y O T R RS A BT
WA B e 177 e LA R it BT, S R R ) A AR ZS
BRAHEBEE

B AL E H A T DAPRE S5 I 3 AR P ) — 4 1]
BB, LI EY AR ARSI, SCHR(9 - 11 ]
R FIHLEALBE B, A MW ERRE DG ISR AE
PARIE 252 R P 4 B 0 1) 8 IR 3 XA Y
T AR A R B R S SR SRR AT
WAL o B HLAAIL 8 H AR 1) & J 5 i 28 PR 4 il 45
AT, 4 R AE B C oA i % M5
FEH RGEAHEY AR B REOK . =4 &
FORTEVEY) HE KRS HO &y T R B B R .
SCHRL 12 = 17 o 18 22 E SN 50 3 AR R B0 7
RIS, X5 R FH ARy O RE A S5 T AR ) 1 8
Job J v P AR A T o R A M D B 2235
PEAA BEZE IE X R B Bt A0 0 R 4S8 AN 3 ] T R
M AR BRI % NAEY, AR TR = 2 5L
T, [ I, 30K A0 75 ¥ TIo vk B A B SRR P 1Y)
ATRAE . T LA, A SOR IO HOoAR , SR FHEIR
WO KA T S B AGCKAE 5 B R A5 2, i %K
FEMGAL BEEOA BT IS I 1 28 P58 Y A 485 X
TR IR 2 M) = 4ETE A I )y v, L B iR =
MRAEIEAS =48 i = 0 52 i B gt 5 2 103 TR

Wik H Y : 2014 —04 =15 f&[RI H 1 2014 —05 —23

* E K HRFHA A R BT H (61273227)

XEHS: 1000-1298 (2014 )09-0254-06

BB RE R 2R AR N X 20N 25T BAR B Y
WS E NI, SEBUM R BE NS B AR 1

1 B REHM

WOLILIE RGN 1 o, 2 CCD %
BHLMZROE K A RO A E AR X EY it
17 B BN SRR A R, SR LI SR A
PR AR R — Wi &, B Matlab
P {54k BT AR BEAT BRARHLR E FA 2 Kt Ak L
R ARSEXMEYE RS H0P 2 MRS R, 25
FEAR SR KRBT

B BOtIE R G el
Fig.1 Laser vision system

Lot g 2. 308 3. BRgL

2 Z#ENEBESYIRE

L5 G LGB B AR E T BB 5 06 P i b
(O SE AR RL , AR SCR FH — 3T (49 B A b 2 A 4L, A
B 207 o AREEHT 2 AR L A AR R AR R - 1 21
o BRI o0 A T B AR R B 5 5
eGP SMES N 10 mm, [ IR N AEH 6 mm, Hol

EB T SKH, AR, SR K B S b3 B TS, E-mail ; zhangyu64@ hotmail. com
BIRAEE : TE/NT U, WA S0, E GO A PR Bl S ) Ak B Ak S B S AF IS, E-mail . wangxiaochan@ njau. edu. en



KIS T HOCHLE A 2 VR 2R 7 vk 255

ss
%9 4]
° .
L e
° . . .
. . . ° Ze
° o . .
e e Y ° 3
Ow|* 7 +U
L 19 o] L]
2T
. o~ ~Q . o\_ X
g Xw| Zw ~a_ == [ —
= . ° e v
XK ° . ° ® Nt r
. ° . .
. . . ° /
. . e /o Oc Xe
° o
o \ :

B2 RGhrE R S
Fig.2 Sketch of calibration
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Fig.3 Laser line extraction
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Fig.6  Flow chart of leaf length calculation
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Fig.7 Leaf axis extraction
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Fig.9 Laser vision system test protocol
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Leaves and Stems Measurement of Plants Based on
Laser Vision in Greenhouses

Zhang Yu' Wang Xiaochan' Sun Guoxiang® Li Yongbo’ Sun Xin'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China

2. Jiangsu Province Engineering Laboratory for Modern Facilities Agricultural Technology and Equipment, Nanjing 210031, China)

Abstract ; A laser vision-based measurement system consisting of a camera and a laser sheet that scanned
the plant vertically was developed to measure the stem diameters and leaf lengths automatically. The 3D
point cloud was obtained with the laser sheet scanning the plant vertically, while the camera videoed the
process of laser scanning. Laser line centers were extracted by improved centroid method. The 3D point
cloud structure of the sample plant was obtained. For leaf length measurement, iteration method for point
clouds was used to extract the axis of the leaf point cloud set. The centroid of the subset of points was
calculated and taken as the next axis point. Leaf length was calculated by curve fitting on these axis
points. In order to increase the accuracy of curve fitting, bi-directional starting point selection was used.
To evaluate the method in a sample of 8 water spinaches, the lengths of leaves and diameters of stems
were measured manually and plotted versus their automatically measured counterparts. The accuracy of
leaf lengths and stem diameters are 95.39% and 94. 55% respectively. The tests proved that laser vision-
based method could be used on plant geometries measurement in greenhouses costly and portably.

Key words: Greenhouse Leaf and stem of plant Morphological parameters Laser vision 3D point

clouds



