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Yield Mapping of a Small Sized Paddy Field
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ABSTRACT

An yield monitoring system plays a key role in precision farming. An yield monitoring system and a DGPS
were implemented to a widely used domestic combine for yield mapping of a small sized paddy field, and yield
mapping algorithms were investigated in this study. The yield variation in the 0.lha rice paddy field was measured
by installing a yield flow sensor and a grain moisture sensor at the end of the clean grain elevator discharging
grains into a grain tank. Yield map of the test field was drawn in a point map and a linear interpolated map based
on the result of the field test. The size of a unit yield grid in yield mapping was determined based on the combine
traveling speed, effective harvesting width and data storing period. It was possible to construct the yield map of a

small sized paddy field.
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Fig. 1 The measured inputs and the calcul-
ated outputs of the yield monitoriing
system.
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Fig. 2 The schematic diagram of the yield

monitoring sensor and its attachments
on grain flow.
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Fig. 3 The schematic diagram of measuring
the moisture content of grain by
capacitance variation.
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Rotating
part

Speed sensor

Fig. 4 The schematic figure of magnetic
speed sensor and its attachments gn
a combine wheel.
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Fig. 56 The schematic configuration of Run/
Hold sensor.
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Fig. 6 The yield monitoring system in the
study.
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Fig.. 8 A moisture content map of an experi-
mental paddy field.
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Fig. 9 A yield map of an experimental paddy
field after error correction.
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Fig. 10 A contour and 3-dim yield map on
the interpolated yield data.

ATFERZNE T3 Ao vt} B9 FEFS
oS- G 2A vebdth 2 AToM s ARF ¥,
EYY 54 53 22 AFERY V12ARN F
23A et $EF Wold AUL X -

-
Ao FF ol £40] o o #ud
Ch. +2Y Xz o278 23

Aol gloix B TH A7) E F7HA

& 23 A Y dole AS

A FEF Bolg d€ F A E
t}

& 9l 29789 3718 AAE AL W¢ F
Q

& ATNE 43 B9 TEY 27 U@ A F
& %% AR ARHE @ 271529 o5

Fig. 11 A contour and 3-dim yield map with
respect to a basic yielding grid (3.6
m?2).

Aelz AAsech Heb FHFAE 34 A2
weTde £87) FYLES ARARFI L &
T SBEY Foz 7oAt £ APAA Fut
P ZP&T = 0.50 m/secoln H) FHPHKT
= 0.78m/sec2 &R H Yt} 3 A3 AFFI) =
322 AAs $EF wolg HAEAM AHP
% 9e H9Fg A7t 2o A FASES
233t 3.6m 2 AR

%9 11 @789 7% 36m’2 & W
Fg% ALE BoiFm 9k I3 103 v 2T 9
£ Hol Ko} ¢utatA vehn 9o 2y
T8 g gold RAEE FIFOE Vet 2
Hojtt. @ THE JV|FECR FEF ¥HolE F3
& = 1 A7 BAgA detde £4%F ZY
By AARY 23F Y F e AL BAF
t}.

2

—142—



278 BANMY ¥ 4% AL 4
9% AR B2 SFAYE Az 1Y 5%
% o] Fue A FHNA F8F] ASHA £
A7t SAY FEso) vehwo,
4) DGPSS} AFato] 2 o] oA 5%
& AT THRL XA A
A2 Bire Bo] mrt AAAY £943

).

T
P
T

r-[n

29 95 A
ATt

5) &7 FAAA Ao FPEE

F71E s T

7Y FAE UWELE
k)

A
4 5

2

<2} yats 2

e Aadel 438 A8 S
TFAEE dE olAE Aol &

S PO AT 53] AAEA £o 2

] % e} 3 T«
g2 A
FOR st FE&Fo] AA WPHE ZA % 43
TE TN AFE FE EFo] AUz
AA o 228 m7hA] o A Fte) 83 2}
EAE A Fol TF AN Aol & A
o o=t A8 A%
78 271§ Bk
#Faes
HEHn e FY ¥4
L Z2%, 4%, 1998 sy A+ FF3
A% FF597)A 88 =] 23(3):305-314.
2. Birrell, S. J., K. A. Sudduth and S. C. Borgelt
1996. Comparison of sensors and techniques for
crop yield mapping. Computers and electronics in

L2 ASAEY Ao e
agriculture. Special issue 14:215-233

3. Blackmore, B. S. and C. J. Marshall. 1996. Yield
mapping ; Errors and algorithms. Proceeding of

6 R%& al
AE ALERAA T2
< TEFY EFAE, 3
Mol (variation) & AFan 2+ o) ARH A
(site-specific application)Z& &322} 8}= Aot} 18
U -8 gt A oA tA] AARY 3YEY @
T LB o] R AA G YE HY2R FF
FUEAL TEE At T S0 AP 5
% ZUEY AARY AL ol F27 FAo) ,
o}
= AN E YA dd 8% 2YE 3rd international conference on precision agricul-
B AEEE S AHEE R AE Fuield A ture. pp. 403-415.
B 2R AN W AT ZUHY AL" 4. Kim, Y. H, B. G. Jung and C. S. Lee. 1998
izi i—,iézi%; li:i;ég—jjj :’jl A]i Modeling of efficient fertilizer application for
Wl A ST 2UEY A2 gy oo g
HASHTA Som ATAAE Qorsty oo 5. Noguchi, N. 1998. Proceeding of symposium for
2. precision farming in Japan. pp. 1-8.
) AT 23 4% A ALY o 6. Reitz, P. and H. D. Kutzbach. 1996. Investigations
& ANE 99AZ TERL o)$a: ZA Zu on a particular yield mapping system for combine
Qo] Hgsto Olha FEO ATE Ao oo harvesters. Computers and electronics in agricul-
82 U B5g HolZ ZAsE o] shedt ture. Special issue 14:137-150.
At} 7. Shearer, S. A., S. G. McNeill and S. F. Higgins
2) & S 1150kgo 7 AEHo] AA 48 1998. Basics of Yield Nonitoring. http://www.bae
1,184kgs} = 2.9%9] x}o}E B oo HF T4 uky.edu/~shearer/yield_m onitoring.htm.
Hol TUf T+ SAHNZE A 8. Shibusawa, S. 1998. Precision farming and
terramechanics. Proceeding of the 5th Asia-Pacific
#A st AH 2 K55 Regional Conference of ISTVS. pp. 251-261
~-143 -

2 18.1%% A=

F
&
235

g3t 2ol 7 AUk
3) AT A



#H2 Q7| AR A24F A235 1999 49

9. Shoji, K. and T. Kawamura. 1998. Yield mapping

of a rice paddy field. Journal of Japanese Society 11.

of Agricultural Machinery 60(4):73-74.
10. Stafford, J. V., B. Ambler, R. M. Lark and J. Catt.
1996. Mapping and interpreting the yield variation

in cereal crops. Computers and electronics in

—~144—

agriculture. Special issue 14:101-119.

Thylen, L. and D. P. Murphy. 1996. The control of
errors in momentary yield data fiom combine
harvesters. Journal of Agricultural Engineering

Research 64(4):271-278.



