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Point Cloud Segmentation Method of Maize Ear

Abstract

Abstract: Three-dimensional (3D) segmentation of maize ear is the fundamental research of 3D ear
phenotype. A method of 3D segmentation for maize ear was proposed in this paper. Firstly, 3D point cloud
of maize ear was acquired by using SmartScan 3D scanner. Then the point cloud was simplified by point
cloud resampling to improve the efficiency of subsequent algorithm. And a contraction transformation
was employed to increase the distance of neighboring grains in Euclidean space by estimating the normal
of each point through k-neighbor algorithm. Finally, the point cloud of maize ear was segmented by
Euclidean clustering. Results showed that the segmentation rate of grains could achieve more than 90%.
Our method could provide technology support for the research of 3D ear phenotype analysis.
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Abstract:Three-dimensional (3D) segmentation of maize ear is the fundamental research of 3D ear
phenotype. A method of 3D segmentation for maize ear was proposed in this paper. Firstly, 3D point cloud
of maize ear was acquired by using SmartScan 3D scanner. Then the point cloud was simplified by point
cloud resampling to improve the efficiency of subsequent algorithm. And a contraction transformation
was employed to increase the distance of neighboring grains in Euclidean space by estimating the normal
of each point through k-neighbor algorithm. Finally, the point cloud of maize ear was segmented by
Euclidean clustering. Results showed that the segmentation rate of grains could achieve more than 90%.
Our method could provide technology support for the research of 3D ear phenotype analysis.
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Fig.1 Point cloud visualization of maize ear
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Fig.2 Diagram of contraction transformation

1.4 FEFRREKERK S =0E

FEMCARAZ PR FEA -, ) R AR 30 5ok L 8] (14 4%
BRARFAE, 6T R R I J7 1 S B A 25 43 1
DR ER SR SIS ) 5 2 RT3 ) W e 2+ 4% e G PG
BSEOLRIE: ()7 ik iy N A AR A2 40 1Y) SR
Rz QM TR = I R POk 5L,
SRR R m BEAT A 3 E, JF LB S5 A7k
Q)BE 1 MEE PRI R AR do HoP de>diears
A s TR R A SRR TR AR dy WX
PIAS R BIAN RN i rh, IRHER AR d L
ANERNEE, A 1AL R B F
LR WK R ER K , WA ARSH
ST EI LRI, P A BT A4k dw i
TR ds (AP S EOR R 2R

J&: 1 Nipin SR R — A SRR e D B i e H

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 3032



Journal of System Simulation, Vol. 29 [2017], Iss. 12, Art. 13

5529 &5 12

2017 4512 A Wi, & FORBR S =BT

I Nimax SRR 2 T 20 At , @ %
17 dy FIWTR R T A R R, URE R
H0AE [Nmin, Nmax] T8 Y s (5828 RIS, 383 Nigin
(T, SIIT M a 2 o a2 TR L R
B 3 SRR AU A B T A g R LA R 11
ZERRRIGERER E, HEERS B T
AR, WIrERENESE N C ={c,i=12,T}.
W N ERE o T A E, WA

Nmin = qi < Nmax °

K3 KRB EI S R
Fig.3 Visualization of maize ear point cloud segmentation

2 pEIER

MAAST RS RER R a2 R =2 (1)
AL PRI RS (2) 08 2 PRI R K
(U 4); (3)E 2 BFPREIA J 3 SR Tl SR i
FRER Y I o F T R AT 54T 2 18] R B S AT
FAT EXERLA B RS R, D, AR 44T B
FERL, AT HAT Z I 73 R 45 RS s #5947 ERFFRL
R N FEASKERL, (B E Z KRN 1AM RER
HNNIERU

B OU R RIS R 2 R 1 A4
FERL, SRR Al R R RS £ R M 2
o Hih FIORCRMIES N, HIRA SRR
(K350 FIAE RAME LS e T BRAR BRI SRR A
/D BB RL RS B R SRR, 25 BRI S A5 v
FPRIEZE MFPRLIK S SRR (W 4), DI, AT
PP R B R, SIN T 70 R ok

\ol. 29 No. 12
Dec., 2017

VP BRR R 23 BT -
SRR RS
4 %IM:]J
i SRR K

K4 mizaddlats 24 SRR SRR
Fig.4 Clustering of multiple and single grains after point
cloud segmentation

e 3ATOKRAEE, ALl AL B, CArid,
RAARZEH, Horh AL C RBERAT AAHLE
FERLIE] ISR, FPRLEC P (114 5a); B 2R
FEAAT R RLIE] (RIS BN AR (A& Sb), 25 R Ak
RN HORL ) 75 3045 21 RBE AR R . M AR
SO RAEIAT =4 3 Z BRI S 7 ), I
THELN R, 45 R ER 1, ¥R 15 By T TA 51 90%
PAEo v SEai Rarn, J5 vt S0 KR 2y &1
LG H AR RN KL 3 AT O, PR A kit
BRI, Pt SRR A R o WIS, 5 R
ARTFERAT K 733 o T TR SRR EFPRARRAE
AW, B 527 R Iy i L
R IR 4 0 VI LB AT 1A 4 B K A 4y T
AMECLSEHUAT FFRFRLI 7380, il 6 Bios

TS
. 0000000090

1001799999

A—-‘-’_’-P”'F"‘

TegeegeeennIngimy

cARRAARRARIRIIRY

(OREEEEE N

K5 SRR S 2 K
Fig.5 Flatness difference diagram of maize ear
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