201449 f

A AN 1 =

545 & 59 W

doi:10. 6041/j. issn. 1000-1298.2014. 09. 045

FMRABRFEERHMEATNE GBI T E"

ﬁf: ZfEI,Z

MR &

(L. BT R HUB TR B, 15 210094 2. 30 3 B IBMLHE R BE s T 5 e A0 TR B, A0 213164,
3. ARHI A (BB, A 210096)

RE BRI T HC AR 25 R T (5OR 1 J 0) , t H ) P PR B RO i i 2 (8 R R I A R MR A BT 15
FALE Ry AW LA o 1 R PE AT TSP . FEPREOF 0 L AL A At b S O R i B 2845 B, R T SPT 351
S B SRR S A TR R AE R o XA [RDRE EE B2 A A R TR 5 A SR S AR e K Tk ik Ay
TR HEINNR, S5 SRR A SO X TS A S DU A SR AIE . AR K TE AR 1.5 DL IR E A BOKR
I A SO IR KW B ORI o SRTT, AR T8 LR T L. S, 73 KIGBE SR 2y R A I B 42, iR

PR IRIRE] 75% (A SCREIEMRKIR AT HI7E 10% LA o

KEER: KHESR
thE 422, TP391. 41

FGH AR R
SCRRFRIRAD : A

515

TR R R F R B R G B —
HEI . AAGER AN LT 5 PR
R BCRIK T o) Z MR RS BE . AE
B 5T Hlan Lo 28 58 g HOR 22 1 5] A B4
SRR R T AR M PR U R G R, ARG %
S ) PGS D ) T e, 2 8 T Tk — JRnT R
N FEHI A W) FE 8 AR 3h S5 15 it R 5 o 5
X SEARGETT I BRI 9% T, AN TR b v A A T
DRI, 1T A A B iR AR 32 AR o B R T
— D EEHRE, IR AR 2 2 Bk R AT
B B A3 SR R R (5400 45 155 B kA7 4 1
MOSEE"  F I T S 45 M e RN TE B 2 O
WO A RSCHRES ] v R e AT B A
K R AR AN S, S A BRIE L B B2
FOFIEA, W RIS KW SR AT A3 H S Sy ki
P BB BT R 0 G A e
B2 RLRE T FE AR ER I HE G A S 1Y
THOLT AR RAF . EJE SIS RAE R, &
LRI STREA kSN I i S RES R S g
%, BRI o H) SR I EIE DL

ARSCHR ) — T PGB SRR AR R
SPT 1 7 (B IR B 215 EORG i m 00 25, AR 4l

Wk . 2013 -09 —27 &[5l H 4 2013 - 10 -30
* [H K B AR A W I H (61105113)

EEE N AN, WA, WM E BB EOR 2B, AL AL
BIRAEE : MR, B, A I, BT REI R S MR ERTTE

XE4HS: 1000-1298 (2014 )09-0280-05

R i O 280 AT AR B R A DT S B R i
ARG B TT ik
1 #RFTFTE
L1 #HBERARRLE

Plas L 3E R A G 1 A8 GEATHL (NI1772C
T U AERBHLSZR L S L Yl A . T A e
P IE OFR B O BN BN 0 8%, AR ah BE AT BL
240 mm , AHAL R A H AS BEAR G5 2 BE 12 mm, S e
FL 4 833k AHS FRIR R0 640 x 480, #LHEFR
ERGT HA ST R A LB L, KIS
A R UK AL IE AL PR PRG AL BRN 30 B A 0 >R
M LabVIEW 2011 #5¢ T H AL, ix TR AR 1
DL BAL B o ISE R G ANE 1 R

K1 HLEsseRERG

Fig.1 Machine vision system
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Fig.2 Binarization of kernel images
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Fig.3  Structure diagram of pixel and flag map
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Fig.4 Templates used in thinning algorithm
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Fig.5 Skeleton of kernel images
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Fig. 6 Definition of endpoint structuring element
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Fig.7 Using 5 x5 structuring element to fit direction
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Fig.8 Flow diagram of joining points operator steps
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Fig. 10 Comparison of effect of low adhesion degree
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Tab.1 Error rates of touching kernel images segmentation
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Method of Image Segmentation for Touching Maize Kernels

Liu Guanyi Liu Pingyi Wei Wenjun Zhang Shaoying Li Haitao
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; With the aim to give a more accurate computing result of the maize kernel number based on
image analysis, a new segmentation method for touching maize kernels was provided. First, contour
smoothing and the Euclidean distance transformation were applied to the binary image of the touching
kernels. Then the distance map was regarded as topographic relief and the valley lines were detected as
the segmentation lines. Considering the boundary pixels of the distance map as water heads, the water
will flow forward. They will turn when facing a slope and will go on when facing a valley mouth according
to the terrain of the valley. This results in the segmentation. This method will take no influence on single
kernels, so does not need a touching estimate by manual input threshold before segmentation. An
experiment to 442 connected components of single kernels and multi-touching kernels shows an accuracy
of 99. 7% for touching estimation and 94. 9% for touching kernels segmentation.

Key words: Maize kernels Touching Image segmentation Mathematical morphology ~Watersheds
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Touching Corn Kernels Based on Skeleton Features Information

Niu Jie'?  Bu Xiongzhu' Qian Kun’
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094 , China
2. School of Electrical and Electronic Engineering, Changzhou College of Information Technology, Changzhou 213164, China
3. School of Automation, Southeast University, Nanjing 210096 , China )

Abstract; The segmentation method based on Watershed algorithm is inefficient when the object has a
much higher aspect ratio. This paper presents an automatic separation procedure of touching kernel
images based on their skeleton features. First the images were preprocessed by the vector median filter to
get the smoothing images. Then the improved single-pass thinning algorithm was adopted to abstract
binary image skeleton. After getting the pose of possible adhesive points with SPT algorithm, each
endpoint of skeleton lines concluded and corrected recursively according to the direction and distance.
The algorithm was tested for different grain types under different touching scenarios and was successful in
separating more than 90% of the touching grains when classical watershed methods allow only to segment
25% of the high length to width ratio( >1.5) grains. The algorithm appears to be robust to separate
touching scenarios where the kernels have different length-width ratio.

Key words: Touching kernels Image segmentation Skeleton Aspect ratio



