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Development of a Seeder Monitoring System
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ABSTRACT

A seeder monitoring system was developed to solve the problems of mis-sowing and tube clogging
in direct seeding machines, which have been one of the factors that reduce the performance of sowing
operations. The system consisted of photo sensors, air nozzles, an air compressor, and a one-chip micro-
computer based controller. The system was also equipped with the devices that perform the functions
of self-checking and intermittent air injection for cleaning seed tubes.

The performance of the system was tested in the laboratory and field. Using the well-cleaned rice
seed, the average time for checking the mis-sowing was 1.37 seconds in the field and 1.2 seconds in
the laboratory without any malfunction. Overall evaluation of the system indicated that the system can
be utilized for seeding machines not only for paddies but beans and corns.

F8 £ (Key Words) : 3% 7tAl A (Seeder Monitoring System), 1} 33 (Mis-Sowing), 2 3}7]

(Direct Seeder)

1. M8

ZUo ¥ Al 7]Ee =59 2F A, AT
A5, FAAY 7 28 A4 FAE 43
59 2AE S8 H3d FR VA oY
A, AR 7]A o] An} T3 2L Y
Z1&0) gD Yo} A g FAs7] 9
AEYs 7lE de] gy A7 Ao
v F3ch A8 Auy Je pRe 2 Ao
A& hdez A5 gon, dA, A
Ao AE A VE2A g B E vle

Zoﬂ =23 Aoz Friga Jd(E&EIF

3,1993). @A, A9 Aujoll= AF A& A%
ﬁ% Hurle g4 AE A% g FHHGU7t
AgH 3 9oy 7t Agride edd S
A o}F gl 7tx BalFel =2Hm Yt

(ZE34, 1993). BAHE F9 shve vjgEge
2 A% A FE Azttt A4 UL A
Aoz & 2A(EENETA, 1991) Al o3t
W g N 7 2 AFS As AAA &
Soz wiFao] Wi diol a5 LA
1 len, X AE ¥ A4
§7) & FAE 4T F 5
Eejo 2Etgo] FFol A
2 Jepdoh £33, 9% 7|7
i) Ag Agrv)e FFEC] dEIA AF
&2 A, F3} Eo] Hol @ Hrie u
2% Fol| I3 Aol vlaFo] EAstE
oz eyt uebA geizte &Aj FAx
Wz} #3E A¥E g9 et Jon =%
nEd g3 Bk BEo) &Y £55 ¥Y
% gtk Y £57) 0.1m/s E428 A ALY

ok
&
N
o
nJ
N

r

=

o2 X ip oo
o 3
e 3 hu
K
o ol

O{NHU
[
o

* Agditta FEYF AT 3



Zjol A B} Az 3 oF 450-550m'e] &g @

#Ho| 24%7) BFol A $&ol HatAh o
T}, A%k Al AdE BE F oupz 2
sao) siE 49T GAT 5 gl B ¥

A vl S/ A AT JE A
719 A £xoA 5102 o] vAFTL F
2% 1-2m X v|9F Tite] HER 87
dx & 4% vE Ao datdd. A A
Wi e A ol wiste] Y Z9rt 27
W] FoRr AL diE Ao dEr
webAl, H7rle vlag Ao ofoll g Bt
Zalae A 8 AL At 2
ook & FA9 sfrfolct & A7 FAHL A
st7) o] wlopg WA olo] R EHFE A
3t71 $1ste] A ut71 8 sF Al A& et
= o vk =8, 3F ol fAY AR 33
719t Alm}7lel i@ 9k 3HAl gAY
T4e BT 24 43S F3ted ol WiE

Azt Y-S Hrtety] f1g Zolnh

2. o}E ZAl X 2N

A
u
==
nx
I
=

H
oy
N
N
>

e
7 daEA gt
LE AR
A3z B shach
© 9% 24 3N E
oA AHgER e
sho) oheat 28 )

T

)
rr
ot
fuc)
> lo
-~
4%

ol

.3

o o
2

o o
ox

>

r\l

Moo

i
o
_‘f_l,
w fT
vt

1
-y
o |0

—

=2
X

L Ho ont filu
e R T
N,

ok
N,
2 o

_H.—Q}H_:_L
e}
}u‘i);

~
=

B ok o
@ ok o oy mu
to

td

) Aé z& rlr

oY
N
to

kN
o
tlo

> ol
Ay
Sy

A
_E_L
~
£
o

>
=
£
e
oo
=
L
ok %
o

=
A Bass gl

1St g g

o

= %x}.—z— e

[*]
5o
2 pEalE uEge

U
-~

(RIS AU

H:éﬂiiri

I
1

d &£xd vlasls 2E 30-40rpm o)t} &
A FRI= olelg A F ) AL 5 3l
EE 5 uE HAE & B PR 3T,
32 3A &5+ Hd 50rpm FEE S Th

(2) wesiol & o A8
o5 A AA 7 Aok @ w ke Ay

=ged 2o gile AS e d45arn)
(7h) wiE&o] A=A g BH

(B 4% 25 228 3¢

(th 54 W% 28 o) $x7h 274 o]
2o 7ol $AZ NEHA G A4S

(2D WiZ e obd $¥o] Fole A%

(3) "l&F 3 Mg

T 3F G A HE O 49 we) o
# 2 HYE £ 5 JEE gk

Fh) 2 vl 2 oA Ex7t w2 EA &
£ Aol $A9} LEDE ol §3te] A}
Mg £ JrE AHudlo}

(W) A gZo] o] F oA %
T AYY 3718 ujF o] A
Ea== s

(th) 371 A Zoll & 2tgo] Al&E Z 9o
€ A< LEDE ©]-83to t}A] 4

(@) m#F da A
b j&r‘i‘r 7131—‘5 Ul oE #a e 71Eel §
€ AdzA BF5A a1 A9 F88 A
2 g ondt waA, vlaE dg HE\E 3
&35 o of Fh, 131‘4’4—.*% $-of
F7190 o]¢el 8le
LFFe] BAE F

—307—



BFEG7IAEA) A 21 R A 33 1996d 90U

T4
As) A2
}ﬂ&

23871 ¢ i’u} 7} g&7, ﬁ 5319}»’—
71 A&7 AR A MY TN WY F
3 ZAZ FY8den, A N2h 73 B
ZE ¥ 19048} o] At

" : Na

TTiEE TTTIeN @)

bl -AC
1I¥-3)

- Co-m'———}
T

X S I

Controfier

\
%A

system,

(1) FAaA

FAMNE F 22 Fxe fA -r»%ozﬁ
B Sl Wi defel vl e 4y A%
#UdA o) & HEZ Y LT 9E€F a’l
o FAME Y 24, 4A =4, §3 By

Table . 1. Specifications of the photo sensor

used
N . Opaque materials of min. B
Detecting target

$0.6mm

Detecting distance | 30mm
Response time lms
iovJer supply DC12V o 30V £ 10%
&ight source Infrared LED
L(iontrol output NPN open collector output
Sensitivity Adjustable
 Weight 251N
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Fig. 2. Time lag between the groups of falling
seeds.
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Fig. 3. Modified seed tube for sensor mounting.
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Fig. 4. Flow chart of a seeder monitoring algo-

rithm.
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Fig. 5. Subroutine program for checking out
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Fig. 6. Circuit diagram of the controller unit.
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Table 2. Specifications of the controller

Manufacturer MOTOROLA
Model MC68705R3
RAM 112byte
ROM 398byte
Port A, B, C(bidirectional),
1/0 port

Port D(input only)

4channels in Port D, 8bit

Analog input
§ 1P A/D conversion

External clock | 4MHz
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Table 3. Specifications of air nozzle

Diameter Flow Spray
Noof of (Ymin) angle
Manufacturer
nozle orifice {98 119612941 98 1994
(mm) |kPa|kPa [KPa| kPa | kPa
SPRAYING
1/8GG3004 12 0561131161 26 | 30
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Table 4. Specifications of the air compressor

Manufacturer OHKONG COMP CO.
Model TA72
Electric source(V, A) 220, 0.4
Pressure(kPa)

196/274.24
(CON/INT)
Flow(¢/min) 15
Max. pressure

3135
(kPa)
Air tank capacity(£) 15
Dimensions{mm) 340X 145X 285
Weight(N) 49
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Table 5. Specifications of the direct seeder
used for field test

Body No. | Furrow | Seed

Length | Width | Height | Weight | of | depth | hopper
lem) | m) } femd | N | rows | em) | sizelO)
§ | 18 | 12 | 6 | 6 :z 1406
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Fig. 7. Seeder monitoring system installed in a

rice sowing machine.
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