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Abstract. This study was conducted to develop an algorithm for the embryo location in seed by using
machine vision. The topic of this research is to detect the embryo location in seed regardless of seed sup-
ply direction. In order to detect the embryo location in Cham Bak, Tuktojwa and Hukjong, the effect of
seed posture in the supply line was investigated. When the seed posture angle of Chambak from horizon-
tal direction was 30°, the detection accuracy for embryo location was 77.8%, while detection accuracy
was 100% for the 0° or 15°. When seed posture angle of Tuktojwa was 30° from the horizontal direction,
the detection accuracy was 89.5% and it was 100% for the 0° and 15°. Embryo location detection accu-
racy for the Hukjong was 94.4% when the seed posture angle from the horizontal direction is 30°, and it
was 100% for the 0° and 15°. When seeds are fed into the posturing and seeding line, the seed postures
within 30° with mechanical means, and at most 15° seed stand posture, the developed algorithm can detect
the embryo position in the seed. So, this embryo detection system is very useful tool in the posturing and
seeding line.
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Fig. 1. Picture of samples.
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Fig. 2. Flowchart of embryo detection.
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Fig. 3. Detection of special features.

Fig. 4. Creation of interesting area for embryo detection.
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Fig. 5. Sum of pixels within interesting area.
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Fig. 8. Input image from CCD camera at 30°.
Fig. 7. Input image from CCD camera at 15°.

Fig. 9. Results of binary image. Fig. 10. Results of binary image.
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Table 1. Results of embryo detection by a kind and posture of supply line.
Posture of Chambak Tuktojwa Hukjong
supply line 0° 15° 30° 15° 30° 0° 15° 30°
Success ratio (%) 100 100 77.8 100 89.5 100 100 94.4
@ olx|s}t dolet, 28 L] AT 72X 39 o] A7 7

7R fdesl= 7 TAE A WERe A

2 FY3A) ¢ Y= YRAA B IAEE STk
£ PME #2358 2 A 35 A gE A

T Axe it AlFAAEA k] - KXo
FFAAN7E 300 ASoll= 77.8%2 7é S=E Ve
Agk 002k 15°¢ die 100% AE AFES vehy
Aot =3, SER] A FFAA 30°°M 89.5%,
0°2} 154 100%9) B3 A7 Jebdot 3
A, 5F] 739l A= FFAA 30%04 94.4%
oI YHA= 100%9] AE=E velith

o)} o] BEZR] S50 vishr] Fate) 739 3}
oA FFRMAZE 30°d W BHRAPE ZA YeER M
==, o] R Al Fxje] B Fido] Bolslr) o
Folct. 53] Aee] hE 34E BY 7R F2ol
LE3HA Bt oA olX|gt FEeE BHIGS
279 uf 1 Ro] TP o E= o] it
2h4 ﬂ*&:‘%‘ﬁ Well SR8k 09 gray k& AE3HA

AT WgFl JolM o} S5k de] #w
HHiZe] QB HRo 2 Qe A o] B4 49
ol EAlshe & ki) ghol A= wiidel =
AFGNe] F s gk Alelg vinE o s
20| vl JuiE oz AA Aoyt WAE| wfEo]
o} tSo] FFAMAE Bol BARA = 18R] o
73S B} R F3t viige] Aot v &
olAA| Fo] ool ME QAIE HWAEITE

a3y, FEREEX Y] FERelS TAT 3EE
o ZIAIE wiFlUE e E 30° ol 71goiRE RE
WA ¢ 9Jar, £ A Al 2w Hd 1571

718t} s Ao RIE X%P_.i w8 5
Q7] W] FF o] ¢ FRoEAM ALY
2 e

ta
)

digExe] AsARTE7|] REA AFsaE

AlZ4E o83t ddFTA] Ae AAE 35 W3e
7IELE & e FF o= X A3 A=AE
AE37] Aol

e EEx), 5% uist Ml-”rﬁ g B3] 4
sl TRk FFAMA WE =2 ARG
e A9 IFARAITE 300% ﬂTf»ﬂ 77.8%2) A
ges UepdAvk, 09} 15°9 wiE 100% 3E A
=g Yehliith. SERS] B IFAH 3004
89.5%, 0°%} 15%M= 100%2] T3 A7) el
o} Z39] Aol JMe FFAA 3004 94.4%
o103 YMAE 100%2] FE=E vERth

wEbx gEeEgR)e] FEHelM T 352
) Z1AEQ miFEeE 30° ol 7)eoRE AS
HA = AT 1574 71oRY Sl REHRE
WS = A7) Tl B aFgA]e] g fEew
A AR = S Aoz wHEd

FAI] - 3, Ask, 71AXZE

(o}

—

=2
(=]

A
i

1. Choi, DK, S.C. Cho, C.S. Lee, S.H. Park, H.J. Kim,
T.K. Kang, C.K. Kim, and T.Y. Kwak 20001. Develop-
ment of a metering device for the garlic planter. J. of
the Korean Society for Agricultural Machinery 26(6):
525-534 (In Korean).

2. Hwang, H., S.C. Kim, and K.D. Ko 1999. Develop-
ment of prototype automatic grafting system for fruit-
bearing vegetables. J. of the Korean Society for Agri-
cultural Machinery 24(3):217-224 (In Korean).

3. Kim, C.S., M.S. Kim, and K.D. Kim 1999. Image pro-
cessing algorithm for robotic plug-seedling trans-
planter. J. of the Korean Society for Agricultural
Machinery 24(1):51-88 (In Korean).

4. Min, Y.B., S.T. Kim, and T.S. Chung 2000. Optimum
operating conditions of a vaccum nozzle seeder. J. of
the Korean Society for Agricultural Machinery 25(6):
463-470 (In Korean).

5. Park, WK., D.K. Choi, and Y.K. Kim 2001. Develop-

-94 —



ZIANZEE o188 HPTALY AedA] BRdaeE AL

ment of a garlic clove planter(1) - survey for planting 358 (In Korean).

condition and physical properties of garlic clove -. J. of 7. Son, JR., C.H. Kang, K.S. Han, S.R. Jung, and K.Y.

the Korean Society for Agricultural Machinery 26(6): Kwon 2001. Recognition of missing and bad seed-

495-502 (In Korean). lings via color image processing. J. of the Korean
. Rhee, J.Y., Y.Y. Kim, and S.R. Park 2000. Speed con- Society for Agricultural Machinery 26(3):253-262 (In

trol of DC motor for roller type seeder. J. of the Korean).

Korean Society for Agricultural Machinery 25(5):351-

—95_



