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Development of Multi-purpose Seeder for Cultivator

o] &= L9 ojciHx
R R B 34
Y. K. Lee Y. Z. Ch D. W. Lee

1. A&

Adsde] RFEHEAM PA4E Auls 4F AKHLE ojFojx| glon kT AGHA 4
4 B4 #2 ot ASHY v& T P4 oo mE & AT =3 Fo2 YEl
U =5 F52 ol UHE Al A& sY¥st=d 2 AUEE AHHI Ut

Y2E 2 Y R eF¥ol wWol T AUL ¥F, oy R £¥EYolth. 2
7hedl ARG THE Aol vl U =Tt mie won JAYH Yool HAY Foket
32l wEAGS AH7lof F¥sol dtuj, WL o] HFHo=E Aol FHrh IE=R
HEAdol it AHE3E F5t A& Haslojor & Aot

2 dFdME TS 2719 Fehg e FAE AUFY 5 e BEAVE o= AFINE
A A stz et AsAolA Felsl8 thEA wFsizt Addchd EaeAEnt oplel
Al SRl ol-8H 4 A& Zolth o] AFolA AYH EE BF WY Y A4
2l 2z Eo] Ad o FUHcHE, Zu] Ao 3A JlojY AL = AgHrL

el AZH R R Ao WF7] AAWL FAREHA, F27], BEJ], A7) A=
FREE, 3F2H Aolg ¢ #ely] FVEEF FPo= Ve =Y gl AN 4]
282 nfo]AZPFEE AoHESF shy, MY 7FVE ETYNHE +Y¥T ¥ Y5 F7)
31z} gl

2. A 2 W

7h AR
AdE stFrls R VA FEeE Ud £ otk $4 FAFlM FAE FE3 U F&
AAE dAstden, 88 FAE BFY w7iA] 7] B@stAch) BF et viEteES
she QAIRRZAE dAstort GARBYAR X7t olFHE Tl TA+E JRT e
ANF-& A28tgr). nle|AZHFEHE ol &3to] RE FAEE AHASIEF AL

+ B A7 UFsY/IAURY 94 AP FATeiol st ATH
x JFBeigR PPy 7 AF3 S

— 187 —



&Y A HEY 4 UEF EYo] & vh= 727185 ZABE, F F I Us
FHEJNE NULE AHasldon A/J}ES HATle W FE &3 F2F Azsigct. wF53
HE& Aoslr] ¢ el7] uigo] AME X3 on], &4 W 7el FRAEZ Hel7]o
F217] 218 AR chE A A2t 28 12 Fer|8oE AU clEE nEo)Y Y
=& YEpd ZAojch

L AE71E ANALE MyRd FRE FELXE BoIsHA ol$HEF FAZTE 4
A- Azstdct. =8 2AE ZAFOM YARBFANZ o|4Y 4 AEE T o|$HUESF
Axslgrl. olFHELE AHY REo] o3 HANLF sdct F2- FA QARAHAZ
olEEE B¢ FATE SAY + UEF AMEE At 28 FAE YAE REsG
7t 3E o] wl&ste AAIRAPAE AT YARBYPX = ulo|AZAFEHZ LY
ABE Lol FFsh= DC-ddlxol=o] 23] sfu7t o] FARNEF 3tAct

Aol A2yt He|7lE DHAOIA Az} ghelF TR A B 7](AMC-700N) & AM&-3%ich
olFHE AL Y 2T By FF, AR AP FANMAMA UPE = ON/OFF AE
#2, YABRBFAE A 3 DC-&EeolEE BT AL, £YAR &F & A
#el7] uiol HAY FBNM & vo|AZAFE R AT A AHY RY &
E REZ 3 23 A7) rlojo] Folof 3= A AANE Ao, AqFolM UBEE A
3 E gl 28% FASTE A, FATE Audsie] dARARA ] HAH DC-&¢]
Lol Aw A& AArstd, Fels] ulgle] X8 oz MMZHE §Y5= AIE 53
FRANE AN 33 ¥ uo]AZAFEHE sYstact nfolAZARE & IB-AT % 7]

< AHS3td o, 1Mbyte?] RAM 2} 40Mbyte & 3t= tiarst ®AiEo] gloh. ERE npolaR
Felols FEYA dAE 2HY RE, F24 FAE A FBAN, QARBAA N E
Y DC-&GHol= T2 nio|AZRFFE| MM HMoJUEE WBAH AX5412 dloje] £FH RE
(AX5412 high speed data acquisition board)2} AX757 ¢J&3 #id& ol&3lo 2t Frjo] AIE
Adyitt. = 2EW RE], NP HXV FANA @ HEr) FRA] FHE f3 AXE
FAAAN, DC-Fcol=2] HULS DC-HVUIIFHAE o &3t AX757 Y& =ide] Heolg
B3 AHolst=F =Eol glrt. AA AARE AHoj3tr] ¥ Z2IYWL Turbo C 2.0 2§31y
2= At

ol&d mFo] et d 1L Ut TIVE BB AN FA7t wiEEHE vi&T
UFof At 727171 23E R A REZR oA F27} alE&TE 53 EHA §
ENE B3 23& d=F Ho otk BRI FHAAM A T 4 AL olu] 2o]3 =
Aoz Aaslgct EE/Z 1% Wod 1 HE oo YRl AYAYE IEF FHo

alct.

v A

AR EE 8F, A2F ohed AEE Ayt BE32APA 4% S4ANES 3%
o] glojA o]$WME MHipo] JRG ulX H 22 the F /HAEAM o oyt Zx Hy
ot 2d RE| &% 3yt 2ot & AYelMdE 50° , 65°, 75° , 90° u 7RA] HIHE F
o Zt= AL 438 M AFdlo] AP S £yt 26Y R2E A A1 AF] Ato]g] A
o] 2R AAIZHS H 4 Tmsoll A Hrl ms7hA] 7ms, 8us, 9ms 32 & AP AHE +UHA
t}.

Ala® A% AFZ X ol AX5412 dlolE =3 RE7t HAE glo|ZA=AFE| DC-HUFTF
A2, 9 sEXAPAE PP FAM AAFEE S sEsGch AHE S8 oy 7
Fak= el A4 mEds AoE JpEsiden, EY IEHUFL FeEly) vl npiutzt

— 188 —



BHRAME dAstA npg ot FAARE At Pel2 zAstHch Aladd AFde) AFA
S HEFRERA] He THAE 2AE V18R 13 0FA HFA 2L&FL I, ke 1A
2 NFSEF A 7 FAEER 303 wFE SI=F stk Alad AEAE AFAES
Fxbrol wEF Aojo] iyt HFol F FAHoR I W HEo iyt Hel FF L2 Ayl
A M= At

3. A7 2 23

NE A 7R FH/E St 3% sEREA] Hds EHAE Z23E ® 10 Yehdd
th ¥ 19 234§ EdE 2 F21d 4= 9 AAdA 2 A4S ¥ 2of Uehjsch. Y
el AR VIEE HES sE0F0 28 BEJL WRa] o5 A& 07 ulFo] olfola 4
A U HEE B3 A & 32 HA A IR /Y ARl o] Z 1034 AR
Al o'l 2 el A AEe FA4, B W BARZEE Uehd Jlojt)

IFXAYA B SHAYE A2AE AYEY FA 30|10 32 FAY 5 gASA gL
ZAZE 7HAYT) o] AL o|FHWEE B3 &3P wlEo] 22 Fxlo] AL ojfME dA
H Foll o8 e FAt S ACHAU = olf TLoE A WA Aoirt

#el7l F8AY 53 2 4008 FUY ¥ A Azt FHAAMNE ol &3l FHY
Aelx7t B 15.3cm2 Vel TE B 3olM et o] 303 hFolld zt wiEy Fxidoe] oigt
SBAZS HLF 0.27, ¥F 0.28, oHE 0.132% Ueht 2 w2 EX4E nf$ QTA A
ol&h 4 gloith. ER E 304 H5o] ZH ABHE wE 7o iyt Bagte ALEe EY
of 0.61, BF& =Y o) 0.69, vHeg #FYH o 0.755 22 YUeht 93 2v4 =3 uf$ ¢
3% FELF MY 4 USE ¢ £ rh

7 Seed hopper

Angle control plate x =
Conveyor belt =\ ‘
~  Angle
Temporary — __ contrgl slj
storage device \_ /
N : Supporti
Sensor part ~ ~_ Y / r[ e pgt;r ne
~ v
o gv
\ ol ﬁ

%
4
|
=

.

/ - X - b "~ DC-solenoid

4 N P -solenoi
\

'\( /) \

\ // | i

Land roller Trench device

Fig. 1. Seeder assembly.
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Table 1. Performance of the seed metering device

| Degree ( ° ) I90° | 175" | 65° 50°[
l delay time 789 7‘8978[978‘9
(ms/step) i ] S
i 1 142/ 89 | 25 156]112 43 1163123 62 170|152 | 72
‘ 2 142 76 | 26 |155 118 | 41 [158 |128 | 70 1165 117 | 70
White 3 140 79 | 22 |151 115 43 |164 | 122 68 172 130' 74
beans 4 1381 74 | 27 [ 149116 | 43 [ 160 /121 | 65 | 168|122 | 69
(EA) 5 145| 84 | 22 |155|111 | 47 | 161 | 124 | 67 |169 (148 | 71
Average 141 | 80 | 24 153|114 43 |161 124 | 66 | 169 134 | 71
Variance 5.4 30 4.2/7.4/6.6/3.8/4.6/5.8/7.4/5.4/194] 3
1 73 | 41 |14 [103| 68 | 30 138 | 86 |170 [102 | 102 | 68
2 70 | 43 |12 [109| 63 | 27 |136| 78 [168| 97 | 97 | 74
Black 3 68 | 42 | 13 |107] 65 | 31 |136| 81 |167 | 98 | 98 | 69
beans 4 67 | 37 |12 1103 | 64 | 36 | 140 | 82 | 166|104 | 104 | 72
{EA) 5 68 | 42 |13 /103| 68 | 32 |137| 79 1165|102 {102 70
Average 69 | 41 |13 |105] 66 | 31 |137! 81 | 167|101 | 101 | 71
Variance 4.6/4.4/0.6/6.4/14.2/0.6/2.2,7.8/3.0/7.0/7.0/4.6
1 o/ ol o/ of{olo o0o]1]3]9!]9 7
2 o/ o|l1/[0 1/0 0,2 4/8|8/ 6
carlic 3 0o/ 1{o0(06{1{1 0|2 28|85
(E) 4 ool o{o0o{o0|06 0|1 4 |61|6]|5
5 ojolojo{1{0{0!1 5|6|6]5
Average 0.0/0.20.2/0.0{0.60.2/0.0/1.4{3.6{7.4(7.4/5.6
Variance 0.0/0.210.2/0.0[0.2[0.2{0.0[0.2{1.0(1.4[1.4/0.6

Table 2. Optimum angle and step delay time for system performanc test

Degree
(°)

Step delay time
{ms/step)

White beans| 90

8

Black beans}! 90

8

Garlic 50

8

Table 3. Result of the system performance test

Black beans White beans Garlics
Seeding No. of Seeding No. of Seeding No. of
dist. (cm) |seeds (EA)| dist. (cm) |seeds (EA) | dist. (cm) |seeds (EA)
SUM 9052. 00 963. 00 9059. 00 957.00 9058. 00 348.00
AVG 30.17 3.21 30.20 3.19 30.19 1.16
VAR 0.61 0.27 0.69 0.28 0.75 0.13
STD 0.78 | 0.52 0.83 0.53 0.87 . 0.37
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