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Development of Automatic Seed Metering Device
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Summary

Planting, transplanting, and harvesting are important processes for the successful production of farm
products in Korea because those require the high labor intensity during limitted period.

Recently, many researches of using automatic control with a microcomputer are carried in the agricu-
Itural field, but are not much spread to the seeder development. Automatic sowing technology would
be much attractive if there was a way to assure that each seed was count accurately in the seed mete-
ring device. Thus, an automatic seed metering device was designed and constructed to be controlled
by microcomputer.

This device could be improved in not only counting the number of seeds in but also sowing seeds
between row spacings. Automatic seed metering device consisted of conveyor belt and temporary sto-
rage device. Performance of seed metering device depends on the apparatus including sensor, stepping
motor and DC-solenoid.

Research contents and results are summarized as follows.

1. The seed metering device involving seed hopper, sorter and temporary stroage device was desig-

ned and constructed.

2. A seed counting system with six photo electric sensors, designed and built for this project, was

adequate for tranferring and counting seeds accurately.

3. Operating algorithm for stepping motor and photo electric DC-solenoid was developed. The Seed

metering device proved to be a smooth and accurate operating device using the algorithm.

4, The performance of second prototype metering device was examined with five kinds of seeds ;

mung beans, red beans, white beans, black beans and corn to transfer and count the seeds. The

error ratio of seed metering was less than 3.5%.

+ o] =22 19939 ¥FFH A G| YHAAREATHAA 2 FYHAS
* oAy AFAdAGY S F471A TS



F2EA7IATHA A 19 A Al 2 T 1994 649

1.M 8
2 dete] FHAHEAHL oF 2267 haZH
o]% oF 88%t ha7} LFE] AuEA o2 3
"} 19929 8 THAEY AuAEAE By
@27} oF 105t 3™ ha, F7F F 139 5% ha, 1L
3 9F 87 ha, W35 9F 4% 43 ha, T F 3¢
33 ha 5olt}?. o] e 8 H& Mule AF
A&H o]RoxH xF A A4HH 54
€zt Yok A R ALFEY T =FHo B
o]l o5& FY L BF, o] 4 & F8H}] ol
0% BEAYL & FHd Bls Qo v g
AEEIL vl EFon iAste] ool Y
g Eokg} 3HAh
19929 T dA 8 #FriE 9251H7F B
FHAN, EA AEE FFUle ATt S
A EFLoz MEdE HFVIRA oA 7HA F
L& BF37] FGI?, 3 HEHO R J)
g gE2rie 53 4 FAEE FEAAE L
3t L AHEEe T AEHS Hol A 2
Z Zo] AL o|T}PPIW o] g} ho Ao A
B A7 B 7|&Ee B9 g ulo]a
2 AFE 3 535F g 57| Aos
3w FEFXE LA g3 e FAE
B3 £ Qe FE22EZXE ALt o 8
c}.
B dFe] 23g gofstd o3 Zo.
AR, 229 A H QA B o] Fo] Lo
2%, ol E o3 TAE F£3
E F2AR, 22 JAEA}E dA
BHFRE AA T
EA, 28 TA9 AFE A3 AAF
g A%
AR, vtol AR AFEHE o] &8t Fd L Al
o5l ¢ &S MLt
s, Add slEz g3 X da A=z
3 AHE @3

2. HEER ¥ U

7t AEER|

NEd dF2dFAEe A FAE, F2%
A, o|FHEE, AMF, JARBAZXZE FA= o
At 28 12 FAF, FEAA), o)$LE 7F
€ A 2% 2H, JARBZR, A4, 94
BEHAZA AAE ¢ DC—&#ol=e] HA
Aol AFEE BoEn. 14 2& /HgE 2F
2HRZA 9 4A 24g veiiA, 29 38 &
AF, FEZA, QAREFANE A3 Rz
2R Mgmelt) z Fio] 715 e 2
HEH $d FAE LB8tA F2 P2 S0
A 1EHES FAFE A AFHAS. of
$HEE & 4A3o FTAE FATAA
ANEIFAZ o|FE F U=F A3 n
ZH g ZH o8 A= Hoglrk AA
& 28y F&d A7 QAREZNZ
olFHE TUY I AFE FHY F U=E F
Ao FNEBEZAE +2E FTAE AR B
B3Rt F £ M EFES AHEHPLS
Pl DC— &0l 2o &8 /|#7} o] FefA =
5 st

Y 4E A A2 AF APe vE
cMEoth ¢4 o] dFHL TP
AeHY 2EHE ZE7 BH S AFd 34
€ ojFHEd o] FAF WO FEHI 0]
A F29 T AAMR & A57E 3
Hol Ao AF7 EHE S 287 dH ey
FARFFR ] FAZG, o]z HFEE
AM TN 247 A57t 2710 434 3%
g F2e Aget Zerte vagth 23E A
F7t AR E TR AFS AU 2 A &
B3 ZEE A o] o vlo]2 2 FFEE
AR " AFhAe] HAsrE A "ok
A8 HFAAN 2estA] & A Al=d

< AAY A2 ANE 2o aeu 438



A )Y AFZERX MY AFAY HF2ARA AL

FE0F0] 228 A4S YR BRA 9 2Hoto]
A 348 W23 Dol
0% =HE oA 84S AFYT
S siel shEgia) 22 NeHES 5

n,ﬂ. i
-101.
{>

o ik,
Temporary Seed hopper
storage O O
device
®
Q@
DC-power supply
AX757 panel
Microcomputer
AX5412 board
= _ Interface
@ : DC-solenoid
® : Photo electric sensor
@ ' Stepping motor

Fig. 1. Schematic diagram of system interface

Fig. 2. Picture of seed metering device
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Fig. 4. Flow chart of system operation
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Table 1. Optimum angle and step delay time

Degree Step delay time
() (ms/step)
Mung beans 90 8

Red beans 50
White beans 50
Black beans 50
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Table 2. Result of system performance
Mung Red White Black Corn
beans beans beans beans
Act. |{Comp.| Act. |Comp.| Act. [Comp.| Act. |Comp.{ Act. |Comp.
Sum 73 71 65 64 59 59 61 61 60 60
1 Average 3.65 [ 355 | 325 | 320 | 295 | 295 | 3.05 | 3.05 | 3.00 | 3.00
Variance 024 | 026 | 0.20 | 0.17 | 0.26 | 0.26 | 0.05 | 0.05 0 0
Sum 69 67 66 65 62 62 60 60 60 60
2 Average 345 | 335 { 330 | 325 | 3.10 | 3.10 { 3.00 | 3.00 | 3.00 { 3.00
Variance 026 | 024 } 022 | 020 | 0.10 | 0.10 0 0 0 0
Sum 70 68 65 64 63 63 62 62 60 60
3 Average 350 | 340 | 325 | 320 | 3.15 | 315 | 3.10 | 3.10 | 3.00 | 3.00
Variance 026 | 025 | 0.20 | 017 | 0.13 | 0.13 | 0.10 | 0.10 0 0
Sum 72 70 66 65 64 64 61 61 60 60
4 Average 360 | 350 | 3.30 | 325 | 320 | 3.20 | 3.05 | 3.05 | 3.00 | 3.00
Variance 025 | 026 | 0.22 | 0.20 | 0.17 | 0.17 | 0.05 | 0.05 0 0
Sum 70 66 65 64 64 64 63 63 60 60
5 Average 350 | 330 | 3.25 | 320 | 320 | 3.20 | 3.15 | 3.15 | 3.00 | 3.00
Variance 026 | 022 | 020 | 0.17 | 0.17 | 0.17 | 0.13 | 0.13 0 0
Sum 708 | 684 | 654 | 644 | 624 | 624 | 614 | 614 | 60.0 | 60.0
Avg. Average 354 | 342 | 327 | 322 | 312 | 312 | 3.07 | 3.07 | 3.00 | 3.00
Variance 025 | 025 | 0.21 { 0.18 | 0.17 | 0.17 | 0.07 | 0.07 0 0
Act. . Acutual number of passed seeds.
Comp. . Computed number of passed seeds by microcomputer.
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Table 3. Performance of seed metering device
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Mung Red White Black

beans beans beans beans Corn
) Actual/Computed 102.8 101.6 100.0 100.0 100.0
Acutal/Ideal 121.7 108.3 98.3 101.7 100.0
9 Actual/Computed 103.0 101.5 100.0 100.0 100.0
Acutal/Ideal 115.0 110.0 103.3 100.0 100.0
5 Actual/Computed 102.9 101.6 100.0 100.0 100.0
Acutal/Ideal 116.7 108.3 105.0 103.3 100.0

4 Actual/Computed 102.9 101.5 100.0 100.0 1000 |
Acutal/Ideal 120.0 110.0 106.7 101.7 100.0
Actual/Computed 106.1 101.6 100.0 100.0 100.0
5 Acutal/Ideal 116.7 108.3 106.7 105.0 100.0
Avg, Actual/Computed 103.5 101.6 100.0 100.0 100.0
Acutal/Ideal 118.0 109.3 104.0 102.3 100.0
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