20174 12 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi %48 % 5B 12

doi:10.6041/j. issn. 1000-1298.2017. 12. 002
ERFHUEMEERICGLETISIAE

. ) 1,3 ~ 1,2 1,2 1,2 8 >, 1,3
K M KB ES 1 L2 sy B K F
(1 bR B e e & R RWEF oG, LR 100097 5 2. B AR B RE e 4 TR F ARG 58 0y, JE 5T 100097
3.4 F A fF B EARE SLKE, Lt 100097)

T BRI MR I G HIRTT o BRI B MO AR A7 ORERL I BRAORS 38 B, R R R R A S B B2
o ASCES & FORFE A A 82 R BT TORORLE RS SRR B ol o3 M Bk R [ e 32 B i i 1Y 52 )
18 DU I AR I X 38 1 00 R IR 3 £ B0 e o B2, 52 B A B S e b o TE L R R B OUERG SRR TR B T — b
S 53 e Rl G 1) Sk oy A B % D5 T 0 e LB A8 R DX SR ML B /N K I I ZE (LS e I BI(E T, #E AT
SRR, X o ) DX SR AT A O, S BURG FE RERL R A 2 20 ) 5E UG, ST AR AR, JF 2 T Graham 40 vk
HESEHAS KPR B/ N AMERETE  RBOFR K SE S 80, TEM M) FOKFFRE B 3 5 P B B AT 2 5l i, &5 R R T,
AR SC T B A 77 3 AT S5 R ORORG 3 AL 1 AR 20K B R KPR T BOE B R NI T 98, 05% R RLFE R YE S A
T2 R P RARAE 0.97 DL E LT L Bl Bl A T 1 T R

KRR BN BB MLEPLE s K H ;s e P 3h

hE 55 TP391. 41 XERARIRAD : A X EHS: 1000-1298(2017)12-0019-07

Design and Experiment of Maize Kernel Traits Acquisition Device
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Abstract; In the process of automatic maize kernel trait extraction, the parameters of maize kernel can be
obtained by machine vision. In the process of machine vision analysis, the accumulation of maize grain
affects the extraction of kernel parameters. A method of obtaining information of corn kernel and cyclotron
vibration platform was designed. Through the analysis of the stress distribution of accumulation seed
cyclotron motion process, the vibration platform swing speed was determined, and the grain accumulation
was reduced. Through the vibration kernel accumulation was reduced first, and then maize kernel image
was obtained. In the image processing and analysis stage, image of maize kernels was segmented. To
solve the segmentation problem of maize kernels, an improved watershed algorithm was proposed. After
watershed segmentation, the D-value between the minimum watershed value and the minimum value of
the pixel points between adjacent segmentation region were calculated, and then the D-value was
compared with 7. If the D-value was less than T, the adjacent segmentation region was merged.
Segmentation made each maize kernel be a region. The number of maize grains corresponded to the
number of regions. After the segmentation was completed, minimum external rectangle of single seed was
established by improved Graham scanning method. The length and width of the minimum external
rectangle corresponded to the length and width of the kernel. Verification experiments were carried out on
the corn seed metering device. The final test results showed that the correct rate of segmentation method
proposed on maize grain reached above 98.05% and the determination correlation coefficient between
algorithm and manual measured values was above 0.97. The system can realize rapid acquisition of
relevant information of maize kernel, and achieve the expected performance index as well as meet
practical demands.
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Fig. 6 Corn kernel images after preprocessing
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Fig.7 Watershed transform of corn images
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Tab.1 Segmentation results of corn kernels images

T B T
ok g R/% ok g R/%
1 550 555 99.09 11 287 286  99.65
2 576 579 99.48 12 228 228 100
3 408 405 99.26 13 323 324 99.69
4 412 410 99.51 14 240 241 99.58
5 443 444 99.77 15 216 215 99.54
6 331 336 99.55 16 307 313 98.05
7 373 374 99.73 17 223 222 99.55
8 434 431 99.31 18 476 473 99.36
9 185 183 98.91 19 313 313 100
10 398 403 98.74 20 389 387  99.49
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