['SSN 0287—9115

T L LD E T

No. 64 DEC. 2007 TH19%12A°
B b4
MRBE
ChLY REEAT Yoy MUHE
------------ AR - R E - RO - HRE - P LERT - A)IR— . - ]
CEREAKEIEETOT S v AEIERIER « - - FERE - oo KRF - THERY - WEFH - AF K- - 5
CHEROE”KTHEEETICBT SRR VIEESE GB1®) - - - - - - S bieie v BRRE#H - 9
CHEROBERBTERGTICB I AARBAHEVIEER FE2@) « » o v vovvomeme e e e BPREH - - 13
- AR R T O EAREXMEFI A BT DBRFE « « » 2 0 0 0 0 - HENE « HEFTERR - TRREERE - Me® Zh- - 19
B2y A A RV EE R U DN st - o e e e e e HH B E A - 23
A U H L DRBEEBROIHEZDONT e+ o0 0 . REM— - EFrRA - @ BfE-EI T - BEFRE- - 27
*RBF Xy hU—2 2 AW REBMEY ORBBOMYT B2H) « « « » 0 v 0 v o e IRFEER « BAK— - - 31
- ERAEEFIR Lo A IR ORRBVRORE « « « ¢ 0 00 0000 A9Y =~ \WPx - m@ERK . - 35

c A= RRY BVEBRRITIC L ARE MOV S (B 1#)
< APRET - SOKBRET - MR E - MAME - AW R BE 1 - ZEERIL B KEF - -39

A R—=ARY MNVERTIC X ZREMOE V7 (B2R)
coc cSAREETF - BPEET N B - MARE - AW R IRE M ZHERL -8 KE- -4

cREARED D RIEETREEBREHIE Y — FOMER » « o 0 0 0 0 o KEER - (FRERSS - BSEIER - - 47

PBEBREFIR LA T 4 — BRI BEDERE « « ¢ ¢ ¢ 0 o 000000 Fe) I TI8R « FnEESR] » - 51

FEYI R

(i D EE )

cHKER KERCBIIEFEESICLDI VY~ EBEBRARE~OROMER  « + « o o o .. R¥EHXE + - 55

[9)7"\'9’7A . ﬁmﬁ#%ﬁﬁ] .................................... 56

[(RRBBELEFAXBOBEBBELFEBICONT] « + - - v 0 v v v v v v i 68
XHaiRE

i g i PSP SRR RS ek S e s P i e S 69

S el as b s e s TR L e R e e e s T R e e L 74

B b RSB O e e e e e e R e 75

R F RIS - REREL AR - REBEHE -BRBRE - -« « + ¢+ v 00 v v v oo oo 76
RENERRRAROTIREMAIREE - - - - - ¢ o e e e e 80
e T T R e R e e 85

REBME S R ILXH



BESBESFTACEE®  No. 54 : 1~4, 2007

FLYRFEAY hyDaRy hUE

SRS - R - RAMBE - BRHESE - P EERLTF - IR

Robotic harvesting of trellis-cultivated cherries

Tatsuya SUZUKI*, Akira AKASE*, Shigeyasu HASEBE*, Tateshi FUIIURA**,
Tokiko NAKAUE**and Junichi IMAGAWA***

Abstract

Cherries grown by trellis cultivation were harvested by a right-angled coordinate robot with a three-dimensional visual sensor. The

main results are as follows. 1) Practice that bundles leaves should be done so that fruits and their stems may be in sight from the

robot. 2) Error of distance from the robot to the cherry fruit detected by the sensor was about 1cm. 3) The robotic hand with openable

fingers and the parallel-action robotic hand should be rotated after they have grasped the stem of a fruit. 4) To prevent breakage of

the stem corners of the hand’s fingers should be rounded. 5) The diameter of the ring of the ring-type hand should be enlarged. 6) The

upper part of the stem should be cut by the hand with the cutting action.

[Key words] cherry , trellis cultivation , right-angled coordinate robot , three-dimensional visual sensor , hand , Visual C++
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A Power Farming Systems for Green Soybean at the Upland Field Converted
from Heavy Clay Paddy

— Using of Green Soybean harvester and sorting machine, rotary tilling, ridge-making and seeding implement —-

Mitsuhiko KATAHIRA", Keiji SASAKI', Ken-etsu SAITOU", Hideki UNUMA', Akira TAMURA’

Abstract

This study investigated yields and rate of working, economy of a green soybean cultivation at the upland field converted from
heavy clay paddy. The rotary tilling, ridge-making and seeding implement was made the ridge for 10 to 11cm at the height, 32
to 40cm at the width for ridge of top, and 73 to 75cm at the width for ridge of botom. There were no difference of yeilds
between power farming system and conventional work. The work accuracy of the green soybean harvester was 46% . The green

soybean sorting machine was 64 to 85% for work accuracy, and was 12.4 to 14.2kg/h for the rate of working, respectively. It

decreased 41% rate of working for the power farming systems of green soybeans to rotary tilling, ridge-making and seeding

implement. Moreover, the land area coverage was 10.4ha, and the break-even area was was 5.7ha, respectively.

[Key Words] green soybean, rotary tilling, ridge-making and seeding implement , harvester, sorting machine, coverage,

break-even area

1. #E

FKERITT & < A {ERHT E AR T4 B T876ha (K
T . 7,820ha), RGIRFHN6EHMAHY . EmM226F
B % CIoE(T T TR, 300ha, FRMEARTERR2, 27585 & 72
Br LA EEICAERRER > TS, ZhbBEKKE
BEORMAE RIS, (it TEgE P& LIc AR
D F v AEEHTE, BEEENPFELHMLTVD,
1. TN OOHBIIERORERE TH DD, KE
e CEMBMLOXKEIZHICN L THIEGTRTOL
nTna,

ARERIZS COREIT, AEOLIEHLHEOL
WRE D, AEPMP COBRERE L IEENRK
Ban3, . EEKRIT, —HHURTKEABRO
FIALRIC L OMBILERERBEL TV I2HEHGLHD
2. KRR L LTHTERERLPLITbhATND I &N
£ . BRERBEOLKICHEELZELTVD,

ThOORBEEARR L, AERE L RBILKIZX S
K2 mET 5T, A BERBRIZHICHT DB ER K.
WA REAIC L3 - BEURLETHD, FH
HKARKUFOBRIZBT, =¥/ ARETOHIA
RS CHRRBER L B8 L LB R %Kik
L. I e, BFHEICOVWTIE LT,

2. BRAE
(1) REBBAT

RERIT. 2006 EICFKERKATKEETES S Ki3H
(K& : 100m X 30m, 30a, +iR:#MKi7 74 L, AfE
cxHw A, KAGH2FRA) TIT-T,

(2) EEHBMBOEER

1) AR b4 (5%, MT-601 &) IZH5A
RSB CHEARIB AR (TRBEFR L & —FRARH,
FRERES (7/YT7 2 /K@, TFR2 &, 2 &) %
QRO DR

2) UNFE - TRMY . UNAET, IR (L REREE
vH— . I¥ezU=T U U SRIER) LBREER
B (At —BRE) AV, B, EROAR
FRVRAE (LANERRIER) TTo7.

(3) 1E¥&% _

1) BREAFER CUTETR) : EIE (Ah) -
5A (Flzm—#Y) B (EH~v PREER) —
REREA (B T8 - L BGITERR) -0
% (BhER) —INH (AN) INE - B (NH - &R T)
SB% (BB R (AN

2) Hm{bER CLTEBIER)  #5 A - BIE - &
(35 ARG CHREAREER, 2 &) RERBA
(RAGEM, T—LARATSL—Y) > BL RA
wE 2 BmHLTF) OBk CRATER, 7—LR7
L—) U - B - ISR - EER (UHEBLIEH - B¢
FEME) o®H GRAH)

. KERBHKERNEYZ— KERKETERR)FR/AR 34-1



6 R 2 AL SRS 54 5 (2007)

(4) HHEg=E

1) &fE (BRER) : HE-FVRE (6A8H), 8
 6A8H), M= (6 A 14 1)

2) BB : HE-FY RE - Tk, N: ldkg/10a (E
: AR X RES T EEBh) . iME, EIRE

3)HHAKKK : HET-F Y 1LEE, &M 75cm. BRI 20cm,
A%k, &M 7Scm, 27cm, =, =M 80cm, BRI 30cm,
ERMEL L 1 HEE

4) PIABGER LIRE : MEHAA (2 L—¥— FS-30,
EF kg 4729 6mL), hL 77 %4 FELA (500 )

5) -t HhELFEVRE-BK(6A29R.7
AlB). 8z TA5SA. 7A218)

6) INH: HE-FVRE OATH), B 9 A 4
A). #= (10A2A)

(5) ®maEA

1)INERE : FREL 1 KRR Y7V 5m OfEEY 3
N TITo . AEEBIZ, BEXX (em). TEH
¥, o E® (mm), N& (kg/a) TH3B,

2) TE¥RERLE AR : (ERIER (W10a) 1T, {E
Bt CRTETORMZAIEL, ThiiZBoEmfT
BRLTEMLE, EHER (%) L AEERX ()i, KT
b "OREXRICHEM LI, i, EEERMIZ, —A
DEERFMZ 9 M E L, FRICEEELR 08 2R
72 K& AV,

3) HBHEREH : AR SEH (ha) X, P52
BT EyF AL FOBAEER, BER. TR LKE
RATO 10a X7= 0 EEREDEH "2 6 K ESDHE
YEEICEMLE,

3. BRLBR

(1) £F LA

BREERICA VB D AR TR SERE X 1
IRY, BEROIZHREL FRRER 2., BILR
Birkl, REZR 3 ICELETRTT,

B O THKST, BITK T 43 ~ 54%. HIRILK
T46~56 % Th o, $ 5 ARBFRST TIBREHIT, &
Bo—2 Y RERRAER TV D, BERREFEK L
Db 7~9%m<2Y) B E 10 ~ llem, BRIE 32 ~ 40cm.,
BAKE 73 ~ 75cm DBANER TX 7=,

HULEORMEEEIX, £ L LIBITRE L #BRILX
TENRRN -T2, RERIT, BBRICEABITR LY i
IEVRET 4%, BKERET 7 ~ 8% ahote,
B EX TRERBET L0, (ERFAMRERETH-
Tl HRFICE Lo LAY BRGE S h, BIFEEL
BEMEI R BRICL 23BN Db ol L RXEE
tEZHIB,

&, BBEXLEBRLTHEAEBFVEET
41kg/10a B, GREKT 14kg/10a AN, FHET 68kg/10a
WML, LhAL, EROWRBZIEMKEL b/ESL,
REDCHENTH -z, B, WIRILKIT, &RECHE
TTRE Y b AEEBEMT 3 EAICH 1= 28, Fhildh

1 5 A RSB TEEEEST O ERRE

R’E o K35 BIE
1T EURE, 43 (1) 81 (11)

4 $RBL 54 (16) 96 ( 4 )
W 98 (2) 9 (3)

46 (2 ) 97 (1)
FLOAREGRERE
[ 40 . 32

> B
10 T3 "
(6/8) (6/14)

I I l l E: (318
3 75

H2 REROFBREGLEBARR (B cn)
£1 EHBRTOBRILIRME

TAH BHEE Bm XB®
RERE & /m’ (cm) (%)
T (0)2 (1) 5
34 nE g{o;zaﬁo; 1
ﬁg 4 (0)28 (1 15
12 i 4(0)m (1) &
% 4 (0)3 (o0 8
gmit—. BE 4 (0)3 (0) o0
ENORRIEIXREEE
i¥2: 20065 EMAE R . BY AR 6/23. 888K 6/23,
H{x 6/28
1400
DRITE
o0 b WHEBER
1000
Sl
2
-l
w0 b
200 -
0 , .
BYER B #E

[
B3 FREROINE
DA TRENRRN -2, KRBRITKBER2ERIIH
DIz, PRBBIFTREOEENDL., BXLEOAE



R - ek - T - $818 - BA : ERSTKEIEFETOT S ~ A E HRLIER _ 7

BLRBICENE L 2otz

(2) tERELENDRE

RERICMER L7- IR et & BIER B REMREL K 4
X5, =¥ ABAIEER 6 IR,

1) =&~ A IHBLIFHE ORI A

FER LIRS, =< AZMYRY 2RI
BCRETRa LAV FATTHD, NSy
< AR EE» LS, BBR VT TIC

Py ——

HMe I &TARFE

IR L7, 2. avrFFix, RHERIREO%EHIC 2 @
BT 5, AEXHERE, NHERKEOBEC
EHTARELXALTRD, Zary7 =¥+ 25210
MUTIIBAABEITX 3=, IV OIREEEL S
L,

T2 AR OEEREL R 21T, VR
Pz, EN NN 46%, SN TH
EEFZFEN 31 %, TOFTRUNLBELREDN 4%
SEhi, 28, FHE~OETHRI16%THo I,

%2 IﬁvaEMK&wﬁiFﬁ

F
BRI 85 84 16
1)

46 69 31

1 %

T2 ARERILTHH

S AT EL, (BIBISETFLERERT

E4: ORI EERICS T IERYR(BA. Hih)
$E5: BRI IEH S, MAEKX-TT &Y

T AUNHERR L, AEEN AV D BB L
HELT, bERMOBE LM 3%, HTHRT8WEMLI.
L2L, BEKT. RREICERVELZLOERZLOR
£< . FINRBN 2 VITEBBERLRAS THo 1,

2) = ¥< ARBUBOFIA

BUOTNTY XA, RABSOHIIXLT, L
R L R {E{eHE LT, mE OLRIC X HERmHE
PRV, FERER. BRAZRELTELOWCERE
otk FERLMHL, AEOERKLEAW
7=, FoRiZ, FEORDLEADERELERA VT, e 3]l
HWAKOKRIT, =&~ ARORELHBROFHLTE
+ 3% B R HE, FORAFOHBOBRBORRER
B 3EEERHE, BEAOBBEa T, =¥ A
BTN TY XL EEOEQIOEER. REIEE THR
L.

T ¥ AR OBRIEE S R 3 IRT. B,
BABSENERI T 69 ~ 85%, HEIDIFET 64 ~ 71%
Chot, BIEEDRERIL, 124 ~ 142kgh TH o7,
BREEL. FEREORMICHI ) RAPLKEDE
CHOBBBENT(LTD D, EROBRY AHHBFE
wLir, BBNREL ok bBEILND, ¥, FE
ERT. HEFHTI T4 OERICEGELIZTED,
MBEENRVRL Y., BEL TS 15kgh ORNICEN
Bhote, ‘

%3 1#7;&%&@&%&&

9H8E 114 ” ' k7

"“'?'oaﬁz%g 76.8 TR TY) %E '%%—"' %’"’
10H6H - 76.9 - Wk RKROH» BE
tofwR 90 842 895 W2 ym peam  BE

Eﬁﬁﬁf?ﬁ#%ﬁ%ﬁﬁﬁi

- () I IEERHAR

3. FHMTENR. B, R N h oML HRELERERR




8 RS AR 54 512007)

&4 FEERLLHER

tERGR_A M1 B: EIZIADEFIEN
A B AB
B4 T o—4Y n‘)éz e 14
M T, 08 I
<y | emaw [T 8
A M RmEw og) | v
BRI M e MV x?f—r-\' 1.2 05 59
i n oo-sy M :gﬂ;"’ 21 08 60
h-1t n oo-% W ti?r?;ﬂi 16 08 48
iR "] MR MV x;p_f-\v 13 06 54
M 50
[i3: 1718 N
. M h 00 ] 39 87
BE B UERE 150
% M 5
|41

E1:T=F324, M=AN, TI=${TRATHER,
ggigggfuﬁﬁ;%:?ﬁz.zoouaxmlrmumauaam
R e T AT a0 oo e

3) {E¥ErER LA AHLE

BT L RILE R K DIERRER L ENLERER LI
AT, BREXX, BETE2SEOMEEERN 0.80/10a
T, BHERBBITED 81%Th o7, ILHERBLIH &
BRERBEOFI R, IH#LRFETERBEELES SN
TIERRERAN 3.9W10a & 20 . HEHELRBIBITED 87%
Thole, (FRLETIZ, BELNERAMOEELEN
fTTONTIEELERNBD Lizf-b, BRILEDESH
{LERIBITD 41%THH 1=,

(3) HR{LX DR E M

BRLEROARTREEZE 5. HEMHEAAMELE 6
IR Y, 2B, AHER AR AEEOBE X, #
AU 7o IR &SRB B A BRAEERPE TR AIRETH B 7=
b, B TR LUESITROREEE AV TITo 7=,

TH v ADENEBILER TIT, ERBRLEEAK
BUBSND, AHBEIBITE LY VEEIRT
13.4ha, FH - 55 1-T 6.6ha, INH T 43ha ML=, %
DFE. THADENEBLER T, BB SEH
M 57Tha ELREINDD, H/h &3 AEEMK 10.4ha
DEEHNTHEEFRETH B,
4. HE
1) B 5 ARIRFRA THEARIERER I, 138K 46 ~ 56
% db, 1R 96 ~ 97%DIFH T, BmE 10 ~ 1lem, K
§8 32 ~ 40cm, BADE 73 ~ 75cm DBAMBVERL T & 7=,

PRI, OFf[Hl, JE(F A, 80%, FIERETMH, 1.25
2: (EREM, BS54 16, FH1E, REMMAAIE, 8- Bk -26E. R#E
3:ERIBAMERMEREL. Bi5A - HEIE- 1B - IREMMA .5/ L~6/T.

a1+ -R5RR 6/ L~8/ L . IRHE;8/h~10/F .
4 ERBRED) F. FRFHRICEERTHALTITHIILII

ROLTRDI=.

5: 5 #E B, 5/ L ~6/T ;68%, 6/ L ~8/.k :69%, 8/th~10/7%:70%
6:32{F B B(RD) =PD x AIALE MK

2) BRIEKiX, BITR X D bOEENREN o7 I
BIZEN Dol

3) =¥ AT, FKOBEULED 46%. IZF~D
BTEN16%THoI=,

4) BRHIL. BREED 64 ~ 85%, {EEREERM 124
~ 14.2kg/h TH o=,

5) &< XD IBEBILERIT, EHEERIMEITE
LHBLTHBEILRT 81%., INHULKE IR T 87%.
(LK TH%THo T,

6) T~ ADENEBLERIT, BESBEIEHEN
57ha L72Y | Bk 23 AEMEME 10.4ha OFEFAN THE
%FRETHD,

BH R

DRERE - KEG - FLEX - AL - PNERE L
< AR - AT - RAS R - EX LK AGRRERS
TOBROBBMILEEREN (B 28), BHEE 66(5),
97-106, 2004.

)KEAR : BIEEZZEHESRAEEF, 3, 2001
NARERE - 4 KRF - BE—F . =4~ A&
RDOES - BFEHR, BEIRILZE 52 &, 1-4, 2005.
mE

AFERIZ, ER 17 FEBRRKERREELEE (=4
- AUNHERE LRI OBAF I X B FRERINERARMEHT O
FEYL) THRONERETHS, RREAY LZLERE
EBEWRE & —, LATKE, BRREHLARER.
BRI v~z o P27V VOBREMICHEL R
T3,

%6 WHLERORADS ESAEH

g | Z] HETH) S8(FH)
€E B E E W 1,955 1,955
k39 42 3okw # ) 3,748 1,874
A—=3YALFR—4 350 350
FyvFhvbka—4y 750 375
b3 b iR 60 60
B OB OB OE 355 355
E&—Azju—'\’ 1,000 . 1,000
g: 650 650

[ 3 E 8,868 6,6
B = =R & & 1,168
E B B & &t 1"
10a ¥ - U £ & 4 32
2 ha 5.7

FE1: R, RNOTEIHMNRETIRELEBEND

Hex2E(IZ, BI5A5500M., {583,000 . BREXI#H
1,000, hitE 12,500 x 2=5000M . ff%1,000 x 2=2,000
M. IR##15,000M . #+31,500M &L 1=,

2: {EREM (X, B5A - MR- REFH0.885 M. RRELAIRRTHO0.58%

[, sh#fiE 0.8 x 2=1.765 . RHAR0.6 x 2=1.20% 4, UNFE3.1
BERS., #17.38%08

3: ARL—4—RAEE. RATEHOBEMNESEIC1H

10,000F3(1,250M /B Rf) &L 7=,

4: BHOMAERIL, ERBIFESE, F5O2%8FLLT,
5: F398EPyThybo—2Y R ibER~DFIA*RESEE

L. REE0SICIELL,

6: BERMREIREERARGEROBTAEH I LDE

BATHEL. BROMAFEHEHRL TeRIZR A LL



B SR No. 54 : 9~12, 2007

9

HEROEM LBRAETICBITDKRAMEVEER G5 1H)

—ETCH T OB & EF R —
FFREH

Development of the V-furrow No-Till Direct Seeding on the Solid Soil Condition
being after Thaw Period

Part 1: Seeding Accuracy and Growth of Rice in the Field being after Upland Cropping
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Development of the V-furrow No-Till Direct Seeding on the Solid Soil Condition
being after Thaw Period

Part 2: Cultivation of the Rice in the Field being after Upland Cropping
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Development of Radio Controlled Mower Using Technique
for Steeply Sloping Grassland

Mitsuhiko KATAHIRA', Tetsuya UEMURA", Masaki SAITOU™ Isao SHIBUYA’

Abstract

This study investigated rate of working and light-duty of radio controlled mower for the steeply hillside grassland. And, this
paper estimated the public ranches in the Akita prefecture to be able to use the radio controlled mower. The rate of working of
radio controlled mower is 0.3 h/10a, and the rate of labor saving was 86.5% for bush cutter, 71.1% for walking type mower,
-22.1% for riding type mower. The work load level of the mechanization district was 10.0 to 10.4 point/10a, and working posture
was improved AC1 (for OWAS method) . The public ranches of the same height for Nabegasawa ranch existed at seven places in
the Akita prefecture. The radio controlled mower can effective use for Yanagisawa Nagakura ranch, Sotohata ranch, Okuyama

ranch, Bokunokisawa ranch, Norogawa ranch, Hanadate ranch, respectively.

[Key Words] steeply hillside grassland, radio controlled mower, rate of working, light-duty, rate of labor saving, .

work load level, working posture, OWAS method
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Threshing sunflower seed by combine
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Mechanical Harvesting of Long Stem Barnyard Millet by Binder
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Analysis for Thermogenetic Mechanism of Thermogenic

Plants using RBF Network (Part 2)

—Speeding up Learning using Orthogonal Least Squares Method —

Tatsuo HIROMA, Kenichi SAKAMOTO
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Extraction of Infected Portion of Rice Disease Using Image Processing
Gauri MAHARIJAN and Teruo TAKAHASHI

Abstract

An experiment was conducted to develop the automatic extraction method of disease spot from the image based on the color
feature of normal portion around the infected area. In the most of cases, the color of normal leaf differs from the infected part.
We used Hue, Saturation and Light as the color indexes for threshold segmentation to separate the infected area from the whole
image. For the experiment, six types of rice diseases and 62 sample images collected from Web, book, field spot etc were used.
Experiment was carried out in two phases. First, segmentation process was done manually to get the optimum area of disease
spot and fixed an optimum threshold value for each images. Secondly, threshold segmentation was tested automatically for
three types of diseases using the response variable calculated by regression analysis between the values of normal part and
optimum threshold values. As the result of manual process, threshold segmentation of almost all images was found satisfactory.
And also from automatic segmentation, extracted area of around 88% of 43 images was found near to the optimum area. From
this result, it was concluded that the color feature of normal portion and the threshold detection method using regression

function can be applicable for automatic extraction of disease spot.
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Sensing of the meadow field using hyperspectral imaging (Part 1)
- Development of meadow field sensing system -
Katusyuki TANAK A, Yumiko SUZUKI, Wataru KATO, Hiroshi OKAMOTO,
Takashi KATAOKA, Hiroshi SHIMADA, Toshihiro SUGIURA, Eikichi SHIMA
ABSTRACT
The field information such as amount of grass growth and nutritive values is important for management at the meadow field. The objective of this
research s to develop sensing system for the evaluation of growth and nuritive values of the meadow field. This paper reported the overview of the
meadow field sensing system using hyperspectral imaging. In this system, an agricultural vehicle was used to acquire hyperspectral images of a whole
meadow field. Hyperspectral images were acquired by running the vehicle with the hyperspectral imaging sensor. Spectral data of grass and others had
the different patterns, and they were discriminated by the difference of NDVI (Normalized Difference Vegetation Index) values. This system would be
auseful technique to obtain meadow field information.
[Keywords] image processing, hyperspectral imaging, meadow field, NDVI
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Sensing of the meadow field using hyperspectral imaging (Part 2)
Estimation of the grass yield, moisture and nutritive value in the meadow field-
Yumiko SUZUKI, Katusyuki TANAK A, Wataru KATO, Hiroshi OKAMOTO,

Takashi KATAOKA, Hiroshi SHIMADA, Toshihiro SUGIURA, Eikichi SHIMA

ABSTRACT
This paper reported the estimation of the meadow field information such as grass yield, moisture and TDN (total digestible nutrient) using
hyperspectral imaging. Each calibration model to estimate the field information was developed by multiple liner regression analysis, and validated by
the cross validation. Calibration models for moisture and TDN were evaluated by EI (evaluation index) method. As a result, moisture and TDN could
be estimated in practical accuracy. However, it was difficult to estimate yield. The firther investigation is needed to improve calibration models.

[Keywords] hyperspectral imaging, yield, moisture, total digestible nutrient, statistical analysis

1. (FLHIZ

IHE, DR LEORELER DO, ERNOERY
RA LML, BRERCAITIREREN TR S
hTW3, HEREINK CIEABMIEL TRY, EN
THRBEDHR LTERAERI bER TS LEALND,
BEROEA LG EOTHEIZ I, SRRSO R
SREEDOPEIZEVRELIZYE— eV, FTHHE
AR RIA LI bOAEA & ST, £ Z TAR,
EMBET NS5y RR—ADY E— b7 ELT,
I 23—=2ARY NVEHRRRNTR P\ TERESHDA TR L 5%
FEUBOFREME AL IS D Z L H BRIE LT, RERTIL,
BRAEELFIALLY T FR—ADE Y TV RT b
RIELT, BT, RIELIEVAT AEAWT, HREHE
EOEMINE, KB X URBEOHED TR LT

2. HEBLUAE
R BLUE VT VAT A

B A =AY M A—=D T HT, BERER)
1% ImSpectorV10 (Specim) T3, #EE I OBRIBEER
g%, 390—9%nm T, BRI 6nm THD, #EAE

YUYV AT AR, HED 004) OFELXSEITRERTR
ELIze v VAT BERIA LT, ¥, BUGLI
7R—RRY MVEHSFRITZIE, MAD (20062, 2006b) AH3BR
BLIEY7 hy=T RV,
(2) FBHIE

IEERHREEIMIR 7 1 —/V P A = 27—
EESEE 2 BRAOA—F+— K72 (TXIFKY) 2F
Bl U BRIEBREZRENR L L, RENSANICER
025ha (S0mX50m) DFREXEET, 2006 4F0 1 EH, 2 &
BRIV BHEARAELL, 8t v VAT AORER
1%, 7uy h FT LT 2EE L T5720, AR T,
I =AY MVERENRY B L FRRZEE L., &
Y, EmEO%S 2.10m RIRALE L 357, AFRT
DRERRIE, BEONME LFIL 25, XERYEER, 1 ms
ThHd, 1 IZFBERLTT
(3) &N EDRIE

PR LHE 2 AR HEOEMINRLRIE L, £7, A
BY#%, BUIXEZNE 8 1.5m) X20m &L, BUXEZ
LITBEDEEL, 0%, ETHRS (AKOH, CPUY—
Y MODELRX) & BYENERFHAMARC LY EXEDOER

SRR BAE AREEAE, LR, *tEAY BV BRRFARR, o dbBEAY, e kEBRIIAE



44 B S RIS 54 5 (2007)

HELRRLI, 7, MEILFI2 5IZ LIz BOBERR
BL, 105C1iEIERF (ESPEC, PV-221) T 24 BemrsiR
SET, M LIIOTOKS & B Ui, Fpksys hi
I2, BXEOARERY HATXERS - ) ORMIRIZ S
L (A5 2001),
() BEKS B LUSRRMEDORIE

BEAKGE LURBMEITRADY 7 MZoNTHE, E
IR L BOERSRIEOBED D AR L E X, BMIEROLTEIA
SERESMORE LY 7Y IS E LGRR L 1
Y 7Y THRET) OERY, EMIRRED L & OB
NIXE (WP (#91.5m) X20m) LEMETHD, FHBEOY
YTV TR, | B9 R, 2BH 2 ARLU3 B
13 ADEFE 3 RTH B, BEY 77U, £ 54 300g
R LSRR R S E A SRR LA R T &
AR LT, AHETIL, ADBLUSSHEEL LT TDN (R[4
{LRRR) LRARE LT
(6) EUBAREROHETEE 7 N OVERRIS L USHilh

B ERHEEETIUL, ﬁﬁébf:z«'a N VEHEAH S
LIcAR bVT—5 L ENBNORRE (LR, K53,
TDN) ZAVVTRDZ @RS 2006,2007), Z~Z hMF—
1L, BHRDR~I MUEHRHD 100 BRI L7, R
T ITF=513, REEOR—ESTH-TH, B
DORREER L > XD {EIZ X D SARDREE L~ A5

(X2-0)). —F, A7 MTF—F ORyIMEIL, RERCLY
AR ENIZIEL THIZL A L—ETH DI, fadtr
YO CCD DBEN 0 IMBY T 5 LEXHND, 2T, &/
fE0, VA1 L2355, (1) Rizk FYLOIR%HE
Lic (B 2004 ; BAS 20068), (X 2 IZIESYL LR~
7 MVT—2 DB,

S:'S-lu
S ..-S,

N,- 1)

ZIZT N:ERELIARY fF—F (=1~60)
81 AT MVF—F (=1~60)
Spin 1 AT MVF—F OFyIME
Smean : A7 MF—F DR E

EMILR, k53 LT TDN OHEEET /UL, IERELI-R

(a) BEAR

(b) HEDNIBEILF
B RERER

400 600 800 1000
EE (hm)
(a) TF—4

400 600 800 1000
& (hm)

) ERET—4
B2 ARIMILVTF—EDIERIE



PR i AR MIVEHGRATIC S D EREHOE VT (B2 H) 45

~YMVF—F (N) EENENOERNER AT, BEVRST
&k, ZLTC, EETFADRIHIIII7aA YT —Y
a BT, #ET T VOVERBFOREERBIC OV T,
SEC (Standard Exror of Calibration) 33 & UNSERHELHEREE 7 /UIC
LAREEE IR L& EIRU IR A ORERE (RY) I XV
MU=, BREFEOHEEREIZOV VT3, SECV (Standard Error of
Cross Validation), SE#JR85E (Bias) 3L U'RAHEL HEE(EL 2 [B]
RUT-B A DORERE R 2L, SEC, SECV HLUt
Bias 2V \THE, ATFD (), B) BLU@RIVAHILI

X, HEE(E
N, HEEET VOMERIZAV Vo7 vk
N, HEEE 7 A DRIB R V3 7 A8
pHEEET IRV V- RBIERDK

517, ASBIUCTDNIZOWTI, AR OHEEET
NOFHEIZISA & TV 5 El (Evaluation Index) #H AV V2,
ENEIC L B5HETIE, A FEEICE (BI<124%), B: &\

(EF12.5~24.9%), C: {8\ (E[=250~374%), D: EHIZ
&V (BI=37.5~49.9%) BXUE : #ERE (EI>500%) O
5 B L 25 TUNB, El A 374% AT ThiUE, O DHE

Yy -
SEC = /2 -x 2) BRI C 77 PUETHIVE, BONTHIETT IR
N.-p-1 AR A LTD L VBITUVS (BARSHE RN
N %ZAT: 2m1)o
3 - X, - Bias)
SECV =42
1 ()
» 2xSDP
El = -(5)
N N range
Xy, XX, .
Bias=""——5__...(4) ZZTC, SDP.RREDRIERE
N, N range: BERRY> 7 N DR
ZZT, ¥ EE
£1 WEBIVERSOMERRE—H
EFMERRE EFIVRIERE
AEEO% R SEC R SECV Bias Slope EI
& 3 0.13 0.13 0.09 0.13 0.00 0.11 -
K4y 2 0.81 2.89 080 268  0.01 1.03 2530
TDN 3 077 211 0.77 197 010 104 2770
12 100
g 2 ~ 2
S R*=0.09 L g9 | R =080
=~ SECV=0.13 - SECV=268
g o8 N oy
B i 80 | °
* e}
Q % © o
4 ° 20 "o | Y
S 04 2 o $ o
R ° h
W ¥ 60 |
M YA 327 ] YN 53
e b=
00 L 1 50 1 1 1 1
0.0 0.4 0.8 50 60 70 80 9 100

(t/10a)

ERUE
3 IREORAMELHEEDR R

EIUE (%)
R4 K5 DRAEE HEEDRRFR



46 JERHIR S BN SRR A 54 5 (2007)

w
(=}

£ 2 R*=0.77

=~ SECV=1.97 °

W 2 Do
ﬁ OOO

N 15 +

J 0ol

10| S

N

{‘*,; 5t ALY 53
* 0

0 5 10 15 20 25 30

EAE %)
X5 TDNO)RAIELH#EEDRFR

3. HRBIUER
R 1 ITRMILR, /K53, TDN OHER-RRO—ELTT, 377,
B 3~5 1213, BABRFORRHEL #EETT Mz X W BEHEh~
HEETEL OBHR AT, MR T, RIBFO R2 A% 009
LIBVMETH o7, Fiz, K3 DIFLAYDTuy FENS
R 45° 8D 2DANTVrow, EMINEOHEIEEL
WeEZ BB, —F, KrB LU TDN CORIBED R},
070 L kdrote, %z, M4 BIUE S DIZLALYDT 0y
MRIEBRBRITIN > THH L TVVB Z Ehbhd, FD7=,
YERR LIHEEET A b KEARHEENFTREL E X bh B,
E6IT, ELIZE5FHEN D b, ARBITDN G, R
UIHEEE T /MIER TR 2REZ A LTV B LV 3,

4. F&o

AHTIL, /" 73—27 MVEHSRRNT% RV V- BB R
DHEEDRIREMIZ OWTRET L7, BEDESINEIZ VT
i, HEEETNVORBEDR L2RDLENDH T, —F, K
5B LUTDN IZOVWTHY, MR L7 #EE £ 7 /UL A aTheR
RELAL QO

e
ARRGED—ER LSRR F AT ERAREE (No.14560213,
No.19580303), RASZAFRERE & UMLE RFMNELRERED

7Yz MR CHEERESVESEICIET 2 3S5E0RAR
B OfBIERIIL, i, AFEDOFTIZY =T, LR
RFUEBEFI T 41—/ NP A 2R F—DRE D
B L UM IR E ORI E R R T %
TRV Ve, ZZICRLTBMOELRT,

51 FIahk

B ERHIRIESAR (2001) SETIRSTSIOSEEHEY
A K7y 7. HEENCAEHERERE TS : 5365

FIEEER - A - A & 08 B~ (004) /A /—2
T MA A—=TVERWEBRE S SRR RO
TSR FEORTE— B 2 mE SR 4
4549

ASIESE - EHAET) - FTEEER - A 42 - 3% #— (2006a)
I IR—ART NVEHRIZ & 5% BRI RS Lie A
Tz MERY 7 MU T 7L—hU— s O, fakiE
WETZE 1S (2) : 103-112

AL - EHES] - FTEEER - AT 52 - 8% #— (2006b)
INA I—RRY MVEHGIRNT 7 L— LT — 2 %FA LY
T MR VUTYT N TORRE. BEERPZE 15

(3) : 219230

ShARHET - BT - INEE E - EAEE - 48 7% (2006)
I IR=RARY Mg A—=D 0 T T & B BEHESRD
TV 2= IR=RRY M AT T AT
L OBERHONEE—. AEEES2 B : 2829

SR ERRE TR E- WA A e
WBH X5 ALHUSL- U8 RE (007) BERSOHEES AT
LOBAFE—/ A 73—RARY MA A= T2 Y55
UTHERRG DHETE—. RS 23669  (5) : 4351

BT, A4BET) - BB Ml (001) BcIIFBESLY
Var7y—Ivy @49 3 EOBTHEALE R
Y& BERBSMOME— BRI
#48: 1316



s OH I No. 54 1 47~50, 2007

47

ek &b RIVEERTRE B BREHXE Y — b OERK
KREE" - FHEBET - BEER"

Making of days rate calculation support seat

in which it can work from precipitation

Tatsuro OSATO *, Katsuhiro ITOH **, Masaaki TSURUTA **

[%—-7U—F] EETHERAEER, BARE, X, &%, F4X

1. XLBIZ

BERBIELYERL L-BEEHERECH--T
2. BRORAF AL BAICEEMM L EYICRET
BULENDD, FEMMOREICY > T, EBHID
ERELHM L L b, EETEAEROMREHEEDN
LETHBHHN, EETEAKRIBRBAKICELY KR&EL
EBIN3bDEEZLN, BHODOBRKELLEN
BHRAEZELIYVRENTVS (F1), EEFTREBER
T, KEHERERPEREBICBVWTREEHELRET
HLETCEELRERTHIMN, THFE THIRT &L DIERETF
EAKBIEHENTVWARVORERTH S,

£1 (EERABKERORENE

1= mA W<A
#RAA (m/18) | (mm/18) | (mm/1B)
e L 5 20 30
2|k |[RbvE 15 30 50
3k |REBEEEGR(HAE) 15 3 | 30
4k |BHE 10 30 50
5|k |RREAMS 3 20 30
6|k Rk 3 20 30
ki@ |EAE 3 20 30
8|/k# | 5 15 25
9|k |IEMER 5 15 25
10 iﬁ ig%%ﬁwﬁ 3 15 25
11 3 15 25
12[%& 5 ~20 30
13|% BREFIBH 3 20 30
14|% 113 3 20 30
15| & BB 3 20 30
16| % L1t 5 20 30
17|% IRFE R 5 20 30
18|% FEAR KRR 3 15 30
19|% TiRBBRH T 3 15 25
20|%# ZiRiER 3 15 25
21| % giﬁ&# 5 20 30
22 E 1 5 10
23 ;E B3 5 20 30
24|XKE  |RERKSA 3 20 30
25| K8 B 3 20 30
26|KE &R 3 20 30
21| K8 ;4 5 20 30
28| KT |[IREHER 5 20 30
29| K8 ABE R 5 15 30
30|XE |LIBHERHKA 3 15 25
3|XKE B A 3 15 25
32|XE |PHEL 5 15 30
3B|KRE  (MYDYBRE 5 20 30
U[XE  [HARRGEVYSF) 5 20 30
35|KE [BIT 5 15 25
36| KT [mig 5 20 30

1) HEIZBHOKES 1987 : —ERN%E
1E 2) fE No iZ1EMRIER 2 BRI 272zl LT,

EFRIT, AMBERKOEEEZA L, L FHEMN
Wt E THIEICDRE Y, KEEREFIHUSIIC I Y K&
BR5%, AFRICBI 2PN LZBERROERALE X
BHEAITIT. HER OB L BEEHBORESLET
HY., FOLHICIE, FHIEROBIEREXTHER KR
DEENRRDOND,

IO EMS, BFERADT XX RBRMAICBIT S
BhidE 30 EMOBRIBRKEET—FX—R{LL, #
AR, EENOEEFREARREEHT SV — FEEK
LI=-OTHRET B, 7. RAT A ¥ BRI AR DIE
EWEAEROBAIZONWT, 7 TRAY—GEAVWE
BB - PEEToBRICOVWTHHETHRET
%o

2. BBRAZE
MEETREAEERREHIE L — FOIER
DE&ET—%  BFERA Yy VaKEFERV AT ACE
FENTWAT A X ZAERIHA (LLT., BRIHAR & RE)
D H b, 2006 ERBETHER 30 FEXFHRAIEN TS 36
HADRYNEERAKET — 7 25 A L (& 2), #EIIE,

£2 FERALEEFRAT A Y ZBRAMA

NO { Mm% | NO ! Mm% | NO: BRZ
Hh 13 BR 25 #H
gx | 14 Ex |26 BEH
—F 15 | &#/A | 27 it
it 16 24l 28 £8
ARk 17 ®E 29 =0
wE | 18 M | 30 i I
By |19 Emd | 31 ¢ {EM
8% 20 £ 34 32 S
TF# | 21 N 33 K
- RA" 22 RA 34 P KiiE

EFNME| 23 X# | 3% : —&
SPEE 24 (1] 36 FE

) No (2 R DIHN D 7= T Lie,

ey b P ] O B E2Y K1 B R BN B

* CARBEUREREVS—

x EAFRBEREEF -



48 JRSEHIRF 2 BN AS 54 5-(2007)

BFELBIZ, RNTERBEBIEERTON BB LN
—T&53A1H”G12A31HETL L,

QOBKET —F~_X—R : BRI AR AREEREKE
DT —FR—2AEER LT, EERBDOIA 1AL 12
A 31 BEOBRBEEKET — 2 35IEIC, ERLE
WITBHELIZFICKRRE L., KHHIBBLIUEREELT
BATHLEHLRLTWEHICERBLE, £, FRT—
FIIELTANTEB LD ICL (K1),

1B 19 20 21 2 2 4 45 &6 47 8 @
1 2 3 4 5 % 21 28 29 XN

¥ 51 52 5§ 54 55 56 H14H16H16H17H18H19
1976 1977 1978 1979 1980 1981 2007

2

3 00
4 0.0
5 00
6 00

OFETERREROREN : FEFREAKERIX. BAE

DRTEEMRABAKBROEEME (R1) 2 EBETHEHL,
HREMITA X, b¥, FA XL LTz, (EETHERKR
ORI, BEER 30 FHO BNEREKEOEER
RBRE AR 2 BRI AR - ERBNITV. EER X
BESCHREZEH LIRBERELRD, £OEL 1 H
HEWEFBEICEEFEU EOROE>T-ERE L
(M2), BRESCHEHINDIBEORKERELEE
FRAMBAKBREERNICESEH L@, FEFTEAKERLEL
7= (®3),

PRI
¥ 00-
A 8 HE [ % %
89, 50 40.7
1 15T .
1 =
L3~ 7 86.0%C 14
5~ A ; 0% -,
3|1 10 ~] 15 3 3 4.0% ™
15 ~ 3 eB.o%  2.0%
20 ~| 2 1N 98 7% 1. 34| =z
25 ~ i 99.3x  o.7%|"
30 ~ il 10004  0.0§
50mil ol 100.0%  0.04

—_— T

X2 $HREKET —Z OEESSHRRIT L
BAkrEROBEHH]
(&M : 1977-2006 £E : 3 A% 1 ¥4))

@ — b X MS-Excel-forWindows Z AWV THER L, £
&ix Book X T, RMEFDOAN LERBEROFRREFE —EE
(—b8) ETIT25&5cLi, TR, &EAN
BOMELWHEAKBRR L — b, HARBAKERT— %>

— b, £V — b THR Lz, £%5. HEIZT Excel
BEEERL, v 7 ERALTVRY, Zhid, ¥7
DEFERATHIZLICEDZ V- NOBEMEL IITEHHT
Y, FATHIABLEISLTHRLRL T LIEHD
Thd,

HERTATRE | EXTTER

In
+
o

REREEE
OHR  QNE OMXHE| aymw | AEE%
16.7] 83.3

—_—
ks
coo

(DN EBLWN =D EWN —

_________
R IT EXFN
HOONWWOoO W~

b:]

"‘1 2D EW=INEN NN
Flrcovwwwdoowod
Hprpvvoojomco~o
S OO NO NN WO WY

AREOBMHH
#E{#& 5-20-30)

X3 ¥
(&R : 1977-20

H
6

(=4
il
i

QEFRIZBIBRT AFZBRH AR OEETER LK
ROBEMMBIT & 578

Q&R A 36 HADEMFMELETRERKEREL, —»
DEXRABKBEEBKICTNEZbEC3IATIA~
12 A 31 BiZoWTRD, EBAIMABIOIEELFTRER K
ROFHMSBEEIT o7

QXML L-EEMAMKBEEEML, XA Smm,
#TE 20mm. A7~ B 30mm TH5D, Zihid. KFEHIE.
IR, KN COEEICHY TS,
ORDI-HABMEELTRERKERND, S HIHIED 3
YAMOEEFREAEREZ Y LB TEHELRD,
ZOBEEBERSE L LTRAW:,
@FHANDOBEANEICIT, 7527 —HFEAL,
T — & OFEHEITITHT, Ward IETITo 7=,

{ETTHE BEBTEY
R |#8 B#E% %
1 83.3
2 82.7 > 84.0
3 3 86.0 > 84.0
4 83.3 > 83.6
5 81.4 ' ] > 82.3
6 822 > 821 |
1 82.7 1 81.9
2 | 807 ,f}+8uo
4 3 76.6 . ;gg
73.3 . )
5 . .
78.0 75.4

K4 {EEFTREARROBEITEHOEL
(&M : 4 H 5Smm .#7H 20mm .#l4 H 30mm)

3. BRBRLER
(M) ¥—rOBREFIIR (W5, 6)



KE - (FHE - 880 - kRO RI-EERT6E B ERE TR — FOfFRk 49

T—ARIE R RES
[ |

F—AMYAHER amARkR
DRR(MAX30) HEENRR
ERERT—SBEY
T8
|
FRTMEE KBRS —
ANEMRSHROER ADREBNOEMHAN

[
[REEH= £ A0S BRRLLORKBRORL|
|

<

[ sxuonn B

©
< #mumemsosn >

E5 (FETEAMEEHT o —Fv—h

OELTEE B RERTY— MR Y 2 b6 EHR
HiEL R RIR L, BRHARICH LEBANESEANY
% : fEmi= 1. BE=18), BHDOANTHRAMAIN
BREN, EHAY— MBI BRARKET —
ZRIMYAEN, BESRENT. EMER ORAKRERS
BHEhD (®6).

OELBABKBREER) LIEDOIEEL ZRR
LT. {64 - (BRI LB ESEANT S B :
KfagtE= 1. k= 14), BIFZFOANICLY .
Ve EERIDIELRABKBEEEIBREL, S8,

DFORIDOMALERATESZEAN

#A . B2 BOEEESCEEOBRKEERNIRELE SN D,
WH. BB, BTx BOBRKEROSEELEXEFFIRER
HERL LCHEHL, &6ic, EERTHRAKERE 100 2
LAIWEE LTEETMEBRENREHEIN S,

Q@& T A NiIBE 30 FOBKERT—FD 5 bk
HOF— S ERXBBETCANT D, 2T, 7T—FIRHF
RRGETHILICED, BRENEHADORFENOIB
% 30 &£/ 30 EB T —F BNEVHEITTOHMY)
DF—F B EES RN L CEERRE R BERAFEHS L
5,

@FETHERAKERT Y — b~ R - Y7 -
ELRIDELTREBRENRRTEND, BIFREICL -
Tit. BHEMMAZEL, BRICOCHMELETIHE
Nhd, Tt EHERY— MNIT—FERVALEE
IL——2DE N TREBTHEHOOHEEZIToTWVDZ
Ltk s,

CFEAELTREAERIZOVWT, £T3IANL 12
BETORTETILIIICLTVAD, FIAIKYL-T
EMLERBEPOKELY EERRT D,

G ARTFT— 2 v — MIBRFOT —F DB HE
T. ANLERET—ZR>ANY— b~OBFT—F
FANTHZLETRBEEND,

(2) BRI R B DAETR)
BRI AOEEFEE B EROEMIT, R7ICRTED

QTn&E2MEMA FEL2ERATESEAN,
BF—4BFHELZA -
DI iE B MERRTREND /
_ HMAEAND# £ R F—4 B
1970-2006 | | e A~ 8 EEAN
HRNODHER 2
*:b\s)u:i—» 2006 7
"o
HEN0 A B AN VAR (—&pH%E)
1 |_Am ﬁam»ﬁﬁﬁ«s A ,ﬁgz%,
2 (i3 3 o N FTHRED MRS ENE A EIEHOER - RRICATT)
3 —F 1§ 83.3 .0 @ IKEREHEIO-HOHEMEE - BRRKELR c2ERY
4| W 2| 82140 2 £ : mm/ B
5 A8 3 3 : 86.0 - 8 3 (i3] i3 31 ug .08 L]
6 4 83.3 4 HES Tt 5 | 20 30
7 im} g : g; ; g k@ |khvE 15 30 50
B 32,2 . : KM |REBEEER (WRtE) 15 30 30
W 827 | B 4|kH Bl 10 30 50
0 A1 ! 211 5KFR  |BREAIME 3 20 | 30
) 4 31 9 Ml 6K H R B 3 20 30
4\ 411 b s: ] BAR 3 20 30
BR 10 RN 8|k | 5 15 25
1 INA 641 6\l ol kR |InFEUnER 5 15 25
5 T R 10[kiE |[TIBXBRHBA 3 15 25
1l 2\ 2 ¢4 11K |®IBHEA 3 15 25
g2 || 3 o 3N VI T 5 20 30
4 4 v 13|%& A 3 20 30
7| Ba 5 I\ 5 |\ 14|% RhR% 3 20 30
_mrECl 6 | —_.8 1N wﬁm_kp __________ 3. J_20 | _30 |_.
X6 {E¥XFHE




50 BRI 54 5-(2007)

CHIBIC L W KESBHRABERRDZ LD THHo T2,

3 8 8 B8

fERTTRE B T (%)

8 & 8 8

ABEEBAABEBALBRHBAABILEGALABLEBAABEHBNABIEGGAALILHBAAILHEBNAING
I S St Y S S S Sy S
3R 4R 8A 6A 7R 8R oA 10A 1A 12R
A-%9

X7 HAREEEATRERZROMERA (36 HR)
(EHE{E:4 B 5Smm .AiTA 20mm . i~ B 30mm)

EETRE A RO LB A AOBERAIT, FERADOR
ABIZESHWTEHLTRLELD T, BIEEFEAIA
BT AROEY FOBEAZRLELDOTHDLE X
5, 0T . HONLDHEOEENDH D LD TIEAL.
SEFHEE LTI FRA X THRAOHGEEZITo 7,
ISRE—GEITHOZEICE Y, BAFRADEET
EEEROBEMIIFER 7 DICHETE (K8, 9),

ABROB/AABREBALHBOBAAVRGBAULABGDAALBVRHBAABRHBAALBEENABROON\ANBG

L L L g JL L
3R 4R SR 6A 7R 8A oA 10R 1A 12
A%

X8 {EXFIRE R HROBFERIER

i, B 2ROBERATI L, [EFHREY (2
FHuk, ARHURACE., 54 HukmkEE) . IFEH8
(REM gk, TEAbHg, AR, 3 BF R, 4R g0 |
MAEFHROKFERD (ABHORFE I, & #HugALE) |
VEFERY (BAAURELR - X)), VEFERE (B
R, VIRERKEERE 1 (BMHUKELR. —B8
HUKTEER) . VIFBRKBERE 2 (FELHIKER) TH
%,

4. £&£O

(WEFRADT A F 2R R 36 R DBERR 30
FHOBRKET —F 2 nICEXTMREARRLANTIX
T‘— b RER LT, FETRERZREHOEEIIEA

KEE TR LUIEXRFEAEERA VT,

Ol!?ﬁ

I yp 2=

HoREe

—t+—1—1 Llj
B4
L

b4 1

Vas

B S

B

O
=
)
(\

g
L@ X

( éﬁ

> pt

&

X9 {EXFEAKRORAOHEMSE
(RUsEIIRCE - Bl - NO.TRLTE)

(2) XE > — biX MS-Excel # VWTHER L., £FEANK
CMEETRE A BRBERY— b, HANBRKET —% v —
b, EHAY— b THER L,

QYRR LI=BRItR. EWEXEL»ORBHIDDHIZ
RUEESL, BRESEIRFEABEANTIZ LI
LD EETREREENEMNTE 5, ,
WEFRAOCEELTEBEROBME Y 7R F—51T
L., 7208z LT,

BEXR

() BHKELBRERER : LA ARBIEYDEEMER
LS OMER - ERICET T, 102, 1990

Q) BHKES : KBBEDT-DOEHTESH, 2EB¥E
HKBE RGBS, 125 1987

G)FENITER : BBRICE T 2RARED O HIIEEHMH
DO HIRARF, BHEFESRILEH, No.36, 113-116,
1989.

D/ HEED  BRAASBICKITZ Ay V2RO
FIRICBET 8%, BBFSEILZEHE, Nodo,
61-66, 1993.

G)AFRARES - RIENDE : BFROBAIHGRE
LAt F X o Xy, EFRREE LS EHIF



RIS RALSERER  No. 54 : 51~54, 2007

51

INERERERR 2RI LT T 4 —BVREHGE O FRRE
FEI ARG - o pH EE =+

Problem of Biodiesel Fuel Production by Small Plant
Ichiro ARAKAWA and Syoji WADA

(F—U—F] ERM

1. XCHIC
FHEDLARBEERTIRELIBRZNRIAD
HIEASE Lo TEY, BEFRERIILVF—RTDH
BRAFZAOFANEBRENTND, ZORMNT, #
WA R L 55 3T 4 — 2L, BT 4
—EBLZ UV URIBEACHRETHI LR ERATE,

H—Ry=a— b FAREFFT TR, BRI AFDRE

AW SEZILLTERRYD, BFEEBENRTEY,
BERNICHERMZFE L LEFERNOTF bR
HUSNFIA S L CEENTORAEZENE LEZS v b
NERENBBL TV,

TOLIREROLMT, 1EYEZY 100) v MR
B /MR S S B A R A MR /MR R IO A &
N, BEOIX, 0L D REBOBAITHIS T,
BRNOEFIERAETILLE LI, BAROWTOEFS
SR EBLENRS, BEOIELMRIZY - TED
T, FORYBEHRIZHOWTRAT S,

2 BRADAALF T+ —HILBHEIE

BHERAICIE, BERME FUHIRERCEIH M Ok 7
PEMLLERBIS Y PRVWbETIRERIATY
5, ¥, ARNITICIIREEMERSE LTLAYLY
# 400L OB EBEL . BHOREMIVEESFEORE
ELTHERALTWAEHIRRONE, ThbDFF b
BEOWTFhbBFERTHS,

R—LEDOFH A

BAAE & FEEIR

NAFT 4 —FN TAHYfilE EREERT

—%. LEFH TR, FROBXRTLVEMORERM
ZEM LASZHEL T, HOL2RERLEOMELEH T
EBRV Xy MHUOBXEARIERALTWS, ZORE
7 bk, HR&ETHY . 1 BH 200L DEEREHZ
BT 5%, ZOEBITZ. RHNOBMEEZ THOREL. EELU
TORBZEALAVEICLTWS, ZOHIBITAH -
MOTEBES REHORBERBI 2D LD, T
OHAMITRE & g3, RERTROAZE2To TV D,

ZODEN, SBREBRTOMEERICIZ. 1EYS7Y 100L
FHMOEBNEKEASKLTEY, SERTITOEER
CHLRBRDOEBNEAINTVS,

3 IZALAEICEBT2RHEONE

Q) EToY e $75-(0) §:

SNA AT 4 — BRI ORE L 2 DBERMIX, FRE
ACKRER, KEMEOHHEZBTIRELTVS, 7R
BE1OXSIZ, 20 LATEOSBRMOENE I 25
AL, ENPhOEEFCHREOMEEZDEIIRTE
B3XT B LAKBICERDOEONV RV TERHIT
LTW3, EIRiX, R&EBREDOEI L RFFIZT> TS,

EHon-Mix, FEFADO KT AMEIZIFBRESh, A
FNEZRAFNMEABIZE SRS, BREOLERHBRICIT
S7-bizix, REER2BEREMORLEEY —EILROL
EXHD, ZOLDHICE, EREXEERCERGERD
REFRLOLS>CFERABESAOHTENELELT
HAEEERCBREL TS, ThE TOERMG, B

LRI

T
Ji

21 BREHOEIR

SEBRBERA YL —SRIURIAT 8BRS EIE TITRF RAFHERK 881

»HLEHEAICA CAE BERILHFIARETFE 113-1



52 FERHI A S AL ST A 54 5 (2007)

VAT LAOBEIIY o TiX, HETHEIZBELTHL S
W, FERERICBEET 5 FAERCITEEA, TR ——
FLOMBRLER-THLLI I EREELEZ TS,
o, ERIESH-> T, BRMEPHTAIOR L STER
LRUDUBEBEADNRT AN END LD WS 5 LEH
D, &b, BRICETAHF-LEARBPLIILE
—DEAEZE#ET D20, TXBEETEFEOREIN S RF
LAEFERTIZENEELY, TALASTIR, ARR
EEZFARALERBEAE SV LiT-oTHY ., BEAML
ROBREORBFEINAMBIZITOA TS,

RIS . [REOmE (#8)
RIiEIEE :

AR/ =, KBIEHYSY L
TJUut YU BKE
KBTI BK
BRAKIEE : MBIz &k B %%
EZRER : 6 BRRE/100L/E]

L1

-, R

TVRY, BAFR
RA%E7 4 VF—iT
Y% |
EZEREM ;8 BER/200L/E]

L

I D ¥E R
LB

G
3 B M
/100L

B2 NMAFo—tILBBORE

@RI AT+ —ELBHDOHE

KACAEIIBT 2MEE TR YK 2 127, B
BBV ) U ERTLAFAERMFT BT Z7 1L
RIEIZ, TLHYEEZRANTWS, ZOTETH,
RIS OMEOREEENEECHY . $—Fx
Py bMeFA-—THEIBL2EETS, LrL, BEoD

GBS RICADLETT AN U M ORNE» HE
LW ERGORRELHENET 5, BRKTIX, X
BRAL»2REEMOLZZERL, BALT—EIXT DR
EDFETHIELTWS,

KIZ, BIEMDOZ VL) v 2 SBETALENS DA,
MEL7V ) v OEBERED D ICIBELET S,
o, MAaORRKRREVEE. RISBO L —% —if4y
ETHENEOT, TOROMB - s HKL VT L
BHDH, EHEIERIE, BROBKATIT S, EEgiEm
DOMBBELY B LTHALEEZITS, I2A LAS T,
EHITELMEBZEAL GEOMLEIZED TS,
Q) B EMDLE

TR YT, AR LYY Lo, B
WERLHEADBREST S, ICALARTIE. 77U+
VAN AEE L TWAHIEOREEER & LTHIAL,
TiF KT b LOBEBRZICEAAL VS, Zh b0
EWiT, EEREDL LTLBLABAF-ICAEa X
FBERN5E0Y TR REAHLZBMEEZ - LIC
7Y RAFT 4 —ELRAOBREIZEEK L2V,

(OF 3 T0F )|

BGE L7oRBHE, (EEFNARGLBRELXRINT S 5 v
JOMELELTHALTEY, REIFLTWARN, WE
DEZARERMNTITINALRLIBHLTWS,

3 EEBLOBRE
F % - (1 2

BUE LB RFIA - RET 570101, GMEEEMN
HEETHY., BBELOBMENAL LWV S2HDEBIZS
WTHRERLBLEZONDN, BRTEHIALDE
BIZOWTHEIICAELTWARWY, LhL, "M FF
A—EBVRBIERELTHAT =010, REEEIT
EERBETHY, FEOIEL X IC L 2 RBOMER
DIREBRLBMBEORBEIZOVWTHRTILERD S,
BT, REIL R 2BMAMOBER PRISTRICEEL.,
MADREEZEATAHEEKRSVWTIK, BStoay F
LT T H2LERD B,

MELE LTOMTRA T RCERT 5 L SHORA
BrhY, BEOREREF X EFIRAL 2B, <4
74 —EABRBERELTHESTH S ) =DITiX, /I
RBHERIZ BT 2 RREBICOVT, REOEE» LN
EIR, REOFEIZOVWT, BARTALELIC, B
MOHESZBELTITIXY V- DFERNBEE L =
AbND, IMRETT Y FOREA—H—DFIiE, N
BOFWEITV, 74— FRy 7T 23RVMEAETF-T
WHEZBHLHD, £z, BRMOEIRD S MEOF A,
MBEVOLEER L e MBER, K%, TRETHEEL
THRYHOCEELILER-TERY . TEBFEDO KRR
DBEEMFEF L2,

(2) BAfRiE S D8




FE)N - FoM - /MRREER F IR Uiz S AT 4 — B UREIRLE DR , 53

NAFT 4 —BUBRBORIEIZ Y7o Tk, ABIC X
> THBIERTAREE, HHR2BEEEOHEA LT
5, El-. —RREEHICT TV PEREBETDHZ LMK
BRWREOBRENHY, BARMICRFABLETH S,
(®)F 251

I PEABARBNZD, REEEaX bORE
BHETWARY, §%, BURORKIZK T 2 RMEHEL
TV, BERBBHREEHTIELI TN THD,
4)ER - MRS AT LOWE

WCALAEOBY ML 2EETHLE, RI3DOEY TH
B, WALAEBRINETIToTER YA I LEBN
LEAFPBRBROZINIL. OBRONF AT &
RVWEBOHE, ORAETITRTOLONRBRT H4M
B3N . ORE B2 AR HARBIZESTHOFE.
@BEVWAKRTIZEB-TWATZ & (HfES) OFFT
»H5,

NAFTF 4 —ELORBIIBNTHRKRDE X FHY
TRFEdEEZILNDE, THhbb, OB&IIRINLE
Wo TKEIZFEZ2ED LI R LRI LAY, BED
FELREYONBICES L O REMIZIT LRV, O
EMZCLAREATMEHRKIELRY, TOLDITIE,
BIEMLRIKEATS, OREDOPRVWHDEEEHR
BTBZLEBEERTHIN. EANLEAGHELED 2,
RRERERKEITENZ L ZOX IR LIIHRRNS, =
&I A MM MBS ZRE E EBIZALE DT
7. EREMOFO LS ICEOHMICERT S Fikk
ENbhb, OQBEMAFELTRY, XM AT 4 —EABR
X EL 2o TWAH M, B3 RFEMEIT TOREI
TR, BRBERCEBRHLEORSOXFNERL
Zx2b6h5b, LEB-T, RICEETIHEIEIAERL

L. 2OEHIRBEF XA TCEIMFICBENIIRET
_RETH D,

G)HEMELBRBAFTOER

BERAICIE, AIRO LI, CALAEDIENZOD
X REEFBEIFTHY BROBBEFRAL, M
FIRT/ELTWBEEFRLH D, Tz, BTHNA 4~ RF|
AOEAHEEEY . FREBROHMTERA —/R—DRERM
Z/NRBEERTICED, REZRE L, HFOAREICE
BIaRLEDHEFINHETEZ, TO—FHT, BHES—R
DFFPHBEBLTEY, FEINLTWVS, XM F<
ZFAENVILRERTS L M ERRFR LT, BiERMA
PETEIEIBEAIEE IR THEN, —RITSF
VIEBKREL RBIFERBOERMEBEINT 5 AN E
K vERAHY., LERABOEAREEBOLTLVWORE
BhbHdE, LT LLHRIBL ARV, . BIEY
RHAKDENREL 2D, TNOLOBEELBICLH-RER
AR d,

(6) HiuIg & DEBE DL

INET, VA7V BBORRAMOEIRAR L, ik
DBEMLEBHEBLBOEELREBLTELN, 4%
REBECREHIEOLGE, MBIEYOLEER LSRR
XLOEELBRELEZVWEZELTVS,

RIS EB > TV B RREDRLISEDBEHFED
Xy FU—22FERUNRKT S P E2ERLRER
i, TRXNVX—AEOEEMHLFEICELLND LWV
SBMEDREZED T, —MHTRBMBEDOHER/NA A=
ZAOMEAEFAL LT, SHLEERREEZR-THO
LHBENS,



54 [ RS 54 5-(2007)

=0 \til \20S ]

T RIS |
RFULREDIH - BLDAEDRY FI—=HhSIELEST
[R¥ ' gyt EHK
REERMRLEL mialy
] s 2T e ey S
‘R121 1
OB ] M IRRBHRERA QBT
HPABIHANOEE
HRRESL
S 3
BRE 1 Hk
- IRAEEA 2 R R 2 e
Iy kidok
‘brL kK
I%
E H Elz® BENMERINOIRTER
Gz
| = =
#inE P {= I 11T ¥
RAKF 4 —ELBEHE
~R—|LtE ERYPTROETEREEB A 4L
HnE
[RGB TE ) R 5]
S 74Y:
U EHE R
e
SR
R TR BRHEBALDRE— k

HOAVTFUADNLGT—4—% %
B3 [CALABIZCEBHTRANMAT+—EILBREEEDHSE



December, 2007

TOHOKU BRANCH REPORT

OF
THE JAPANESE SOCIETY OF AGRICULTURAL MACHINERY
CONTENTS

RESEARCH  PAPERS
SUZUKI, T., AKASE, A., HASEBE, S., FUJIURA, T., NAKAUE, T., IMAGAWA, J. :

Rototic Bamvestingotiirellisz@ultivated Cherries.e <@ e sume i £ ta coli o v plie s s v imiie e ts Bopi b e e ]
KATAHIRA, M., SASAK]I, K., SAITOU, K., UNUMA, H., TAMURA, A. :

A Power Farming Systems for Green Soybean at the Upland Field Converted from Heavy Clay Paddy + = « « = + = « « - - 5
NOZAWA,T. :

Development of the V-furrow No-Till Direct Seeding on the Solid Soil Condition being after Thaw Period (Part 1) =« « + « + - 9
NOZAWA,T. :

Development of the V-furrow No-Till Direct Seeding on the Solid Soil Condition being after Thaw Period (Part2) + + « + - * 13
KATAHIRA, M., UEMURA, T., SAITOU, M., SHIBUYA, L. :

Development of Radio Controlled Mower Using Technique for Steeply Sloping Grassland =« « = « « ¢ ¢ ¢ = ¢ ¢« = o 19
AOTA, S., TANAHASHI, K. :

FHreshingSINTlIoWer Seed By Combine s =i= = « oo elinite o e e oioie, ol sl o il 0 b G S 8 e e e 23
TAKEDA, J., JYOSHO, M., NISHI M., SAGAWA, S., HOSHINO, T. :

Mechanical Harvesting of Long Stem Barnyard Millet by Binder =+ + < = = « « « » « Dl T O SR B 27
HIROMA, T., SAKAMOTO, K. :

Analysis for Thermogenetic Mechanism of Thermogenic Plants using RBF Network (Part2) « « = « = = ¢ ¢ ¢ o 0 0 o o 31
MAHARJAN, G., TAKAHASHI, T.:

Extraction of Infected Portion of Rice Disease Using Image Processing « * = * * * * SR et e e e gty
TANAKA, K., SUZUKI, Y., KATO, W., OKAMOTO, H., KATAOKA, T., SHIMADA, H., SUGIURA, T., SHIMA, E. :

Sensing of the Meadow Field using Hyperspectral Imaging (Part 1) + = « « « = « Ss 0V e e e s o e 39
SUZUKI, Y., TANAKA, K., KATO, W., OKAMOTO, H., KATAOKA, T., SHIMADA, H., SUGIURA, T., SHIMA, E. :

Sensing ofitlie Meadow Field using'Hyperspeotral Imaging (Part:2). o ¢ « »0e o & we 7 s siv o 0 x s Aue s e 00 43
OSATO, T., ITOH, K., TSURUTA, M. :

Making of Days Rate Calculation Support Seat in which it can Work from Precipitation * * * =+ ¢« * ¢ ¢ o 0 o0 o o 47
ARAKAWA, L., WADA, S. :

Problem of Biodiesel Fuel Production by Small Plant + + + « ¢ « « - St sUe el e IO S s e e 51
JORPIGS -« voiiivis o s S v e el st S e e e 55
NOEES =« - o0 0 s v s e a  Gr G s e i e e 69
ORGANIZATION DIRECTORY - - « « - - Rtk e B T SR T e SV e e e R0 . 80

TOHOKU BRANCH OF THE JAPANESE SOCIETY OF AGRICULTURAL MACHINERY

c/o Faculty of Bioresource Sciences, Akita Prefectural University
2-2, Minami, Ogata, Minami Akita, Akita 010-0444, Japan



	No54-表紙.pdf
	No54-1-20
	No54-21-40
	No54-41-60
	No54-61-80
	No54-81-94
	No54-裏表紙



