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Research on new business creation based on Kotozukuri

4th report: Test operation of the Easy Leaf Measuring System

(OChiaki MORIKAWA (JSPMI), Masaaki KITAMURA (JSPMI),
Toshiaki KIMURA (JSPMI), Tomoki YONEDA (Kajitsudo),
Masami OYAMA (SmartLogic),

Abstract:

Study on new business creation based on Kotozukuri for small and medium-sized manufacturers is done.

A framework to develop products from the perspective of Kotozukuri is considered in the study. Moreover, two methods
are in the framework, as adding services to existing products to improve value, and developing new products that have never
existed by responding to potential needs. Prototype systems based on these methods are also developed in the study. In
this paper, test operation for the prototype of the Easy Leaf Measuring System as case of developing new products that have

never existed is discussed.

1. #5

N ST, AR A AT B B AL 0 4
YA TR THMH 72 & 1T & AR T
DR OKFAEL E~OE e EEE LET

PO L, BRa REBER DS, ZhbD 5 b,

HIEM TR OEEKR O THEHOEEDE /53 VI,
FEIETCH B OB ROER S OFRFHR 2 L sl L C LR
M OMEET D T ENELERD.

ZO%, Zb OSBRI ED
oL Ls, BB OB E 2, BB O
AR B OER 2 EOFERNENSEFTTHZ
L2, ZLOTHEEZETHZ ERH 5.

R, Rt R ATRE 2 BRSO 7= 12X, K L D
HEREHI 72 BARA RS L C, BBEDOE TR AL L TR
na MCERY, Hase s & LTRGBS TS
0 Tide<, BEO =2 FEBROTZHOEFRICHAA
AEW-a MEROREBEEN/EZEL LY, ZhbD
PRGN BT DI ML & S B ([1][2].

ZZC, FuhNEED o MEROREBIRE A IR
578, 3 h O VI K DB FHALICEET 2050 %

F22E VAT LA VTHL—Ya RS (S12021) (20214128158 ~178[A V51 VE#E])

1To TV, RIFETIE, = MEROBGEFEOT-DD
Pl Rt L Citim e LTI £ &0 5 Lk, =
DFRFWIC S & DO < BT FH 2~
1T, = MERORGBIZE O 72 O OB
2B ORI OV TS L72[3]. #Em T, @
#O= MIEBRT 2 — 2%, Rt L L TilEE
PR D56, REFESBICE -G -t X%
LT, MEO= MIHISSELE/ - a b e, BE
MBI L CTOWRWBTERIZR D 7ovva R &2 4LRI L TF
JELTEESTDIab - B/ EDOOOFIERSH D Z
CERBELR. Fo, BEEEHAL LT, ZHLHDOFIED
2h, B/« 3 FOERUCOWTHE Lz, ARBIFEEH
1, HNEEE A =, BEEREIROHHE DA 7,
B DFFHCH 72 B 2RIE H] K OV i B C i g 28 70 B i s
47789 3 MZET 2 BUGUE IR — B AR
—E20RMELHBLEZHFEEXOAMNICE T S
ORiN(Open Resource Interface for the Network[4][5]) & /&
HLUTERBRSFV AT ATHY, ZOMEERE L.
F2HTIE, &2 —D2OFIETHLA b -E/ OFAF
FUEF 2R L3R, 2 b - F ) OBFREFIZ OV TH
HLle, a b EFEZTOLDORBEFEL Y a—

- 947 -

SY0009/21/0000 - 0947 © 2021 SICE



BEIMEMAFRERED ZRT L (BSAD

|

gxI50—
BEEMETKEBIERES AT A (EFHFE SYaY)
(BHEFRA YY)
hE 774l

B %

E = ET

Fig.1 Configuration of the prototype

va Mo T ek 2 [1]2] &Y EAR-
Model(Enterprise Activity Reference Model) [1]% & & (29"
L. ki, A b E® OBREFEHIL, AFEEZBLIZL
THA%E LI HEMEMAFIREBIRE S A7 A TH Y, £
OEIZ DWW THE L. R AT ME, BHEkERIC X
DIREREE AT O REAFER MITIC, ThE TIEES

ELTEHS 2 LA D 2 & THERR L TV BER D AR L
ZHEEH, FEHIT 72D OMMATH B[6].

B3 HTIE, B 1 WTHEET L7 ORIN 27 L7z
EFRRT S AT LOHEEZ R LT, &6, AR
DLV AT LR BT HICHTY, BEELG DK
FIZRE AN RIREL 72 D K DT, ERRTI AT Al 5)
m&@ﬁ@%#VXTA%ém@ZO@%Kﬁ%%@
L, EhEh7 e M A T E2BR LR e RS L
7z

AFHRTIE, H4HELT, F2HRTHRE LLAEIE

MBI AT L5070 N Z A4 FITHONTRT.

S5, K7 M A Tk, BEAERICREBREA L,
M FEBRZ AT - TIRBUC DN TS T 5.

2. BRFMEBEKEBIBECXTLOTA
24T

A TES L BEMEM AR REBIHES X7 40
7a hH A TITONTORT.

BAFE L7710 b & A FORERIE, Figl IZRT8Y T
D AKTa N2 ATTIE, BGA AT LE L THRE
L7eD =71 AZ1%, ilko ELP % 1080P 7 =7 71 A
7 (BA7K - BHEE : 1P65, HI'E : 1920X1080) &L, A v
Z—x v MEGRMOEBRIEFROERICIE, Av—hn
w7 Agriware ZIEH L, YT AT OEBKE,
Agriware Il CRRE L7 JEWIT, Agriware 2 7 7 R
— KT D . BSRNCERE L7 THLE, 727 U v
W, (B EFL LI, EF LEE RN LS
AT L. i d LTI, SETALZRRET D585 (f
A, B, G7E) KUMEMOAR L ILIEYORER & T
BRansits (B2, 4, 8 10, 12 72&) ZHW-.

S BT, FHEITANZIE, BEERAEIREIRES 2T
DT TV r—a VAT AR, VA M= vE N
NRyarvizEElL, 77V 5 —va v AT AR
Agriware D7 T RYy— 0D 07 =7 AT Qi %
IS L, EGAED b, oL ELEFHIT5. V7

- 948 -



b = TIEBRFE R A4 R CHIE T & % Python T
L7z,

¥, FHHESNEHOLEELIE, CSV (Comma
Separated Values) D7 7 A W2 LV, ApEEFH T X
TATHLIERETT o F—[TNCH Y iATeZ & B A[RET
bV, TOWE, MMOEPEIZED S L LT aa B
ARETH 5.

FF L7 a ¥ AT %, (—MEIRR S Bl
WRZEFTN D FZBR S A 7N 212 K 5 B35 CEEER
L7c&ZA, Fig2 lOR7i@Y, EARPREENIATT
LT LEMER L.

Fig.2 An example of application

3. BEEEEICEITHHBREA

A HBIEYETIRELE Y 27 203, BSOEnz
Bete X 9IC, V=T W AT ETHERBT S, V=7
HATIILTHAERB LT, ERICESNRS Z Lok
WAL THLOTES 2 WY 5 = & T O LR L E

WET L. A AT LATHE SN EHOFIE (LT,

TEMDOZHANE) 1%, Fig3 (SR80, O LR
TEEEOESZHETHZ LI b, L, BIELEE

Al E B

’m\

Fig.3 Difference of total crops length and

vertex height measured by program

X, R b= T EOFEITEY, BB Lo
TRRETIE AR, hESEEREOES (U, MES
HIOREBORS) 20ELETLHZEHZN

ZIT, AR LT N A T, HRRSEEICHBRE
AL, RURAT LAOBWERGEE L 12, Ry AT AMIZED
TEMOFHAME &, ABEREED 7= OICFEEIC LV Y
ZLRETHE LA EZMESEREDOR I DE
B L ORRAHI G NC T2 & & L. ZHUT kb,
KU AT DaAEMT DREAEEED, RV AT LK
DVEM DOFHANED DB G N M E ST REDO R
SOWEMERLIZENTEDHLIICTH. AV AT
DX DEMOFHAED D, 1B ZE R S RED
REINHETEDLICRDIET, BEAELEOR
fY T o HIE K OMEY) O 4 F Sz o ZE kI =ik
T5.
ARBEANL, _e—V —T7AEREAR - DOMHEE
OB THEME L. FEOBEE, BE2 K 6m
X0m DA TNy ZAD@ETH Y, Figd (R THER
DT NEA T, 2y FEFEL, A0 BISIER
WAL

RAHEER TlE, A2 2T LI XD EHOFHED
5, FEWEHESEIREBOR S OHEEHE %15 51

Fig.4 Installation of the system to a field of
Kajitsudo Co., Ltd.

- 949 -



MABERFT D0, AL ZXT AT KB EWOFHHIME
IZX LT, Ex B ChELICE D ER LIRS
FIRREDOR SOFERNE b INE L.

ARG NIZBIT HIEWIX, KEROY ) 7Y —
L, BRFE LT e b & A TR SRR A FEM L 7. Sk
ML, 2020429 A £V 2021 4510 A £ T, &+ 14 [FD
TERHFIZ W T EREI T 7.

4. BRESE-KEBORSIDHETE
41 EYIDFtAEL RS E-KEORESDER
KU AT ML HEMOFHANE, EHEihR SEi
WHEOR S OFEAEXR OE 2 R SETZREOR S
OHEEMOBIFRH %2, Figs (TR d. HS 7 708Ky
AT DK DEMOFRETH Y, BEaDET T 73
EZ R SETREBOR S OFERAEEZ R L T 5.
EHO L7z REI2 LD, (EROFHIIE L MR Sz
ORI OFHNEIZENR O, ZOHHE (HEIE
TORRED R S/AHE) b IR ORI ko TET
HT Ny ol.

4.2 #EEXDER

K AT DN X DEMOFHNE S, 1EEiiR S
HlokBOR S OHEEEZGLIANEHTE S L, K
VAT LEERT L ETHERTH LT, AHEERD
B 2R T AHEEAROGHFNEICOWT, KEOH
o TUL T OB #ET 5.

EF, HOBREOCEMOFHEL OEY 2 M E S &
TOREEDRE S OEREOT — 2 #WET 5. WRIT, Th
SOT =206, (EEifR SEREBOR S OHE
%Rk HRNEERRT 2. BRI, a2 hESE
TR DR S OHEEEZ KD D720 DAL, e/ 5%
FEEHWTRD S, Python D7 A 7 Z V) ToHS Numpy
@ Polynomial 7 7 A ® polyfit BAEL % > TEZ T/
TRIBICE D ZEAZELTE D80T, Zhr My
TEZHAEENT 5.

FEEICKE RO D IZH T~ TIE, Fig6 [IR-d@EY,
KU AT LI & D FERTHOLNTAEHOFHHE (1em %)
) AZxG Lo S 7RO R S o SEHME O #f
BJ () ZAERC L, polyfit BIFUZ AT L CTLIHA (K

7KFE 2021/03/02-2021/03/23

H
M
)
pd
L
(]
,.l_
iy
I
i

A Y 3
wERl D S

15

ar

a4 » n % © 4 & @ o

LS d 5 F d § I
\a N P &S \@\ \&\ \'SJ\ \63\
P A A
F b & A A

FEE (R EE/5HANE)

\ o) N \.\0 ) o
_\9’“& _\p*tr _9*& ‘_Sjﬁf ,.."_\‘Jﬁl’

— FIOFTANE

o A % I
M A A

el 2 2

n] 3 N i
) {.:»\ RN
O

Fig.5 Scale values and manually measured lengths (Unit:cm)

- 950 -



KE - y=(1.1237)*x"0+ (1. 5753) *x"1+(-0. 0312) *x "2

BREERTH ®
STDEV+ .
20 1 STDEV- P . 7N [
—-—- i '_.. =-‘ .‘.‘,.-":‘ ® 2
o HE o Lp” @
. oo | g 4 .
] @ - X
el ® ' °
157 =, Y& e
O ROty P L)
—_ J '11!' ®
5 | - e ° ®
= ' iw’ L ]
| ) e |
& g o &
Em— ,--é/‘ § -
= e 0 0 !
+* o~ !
'{ ,lﬂ ®
8
® I_.rf 0
5 [ ] "N =
7 L J
s 44 !
0. #
; ! ;
#
ﬁ,
0 T T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5
EHEIE (cm)

Fig.6 Approximate formula

7KZE 2021/03/02-2021/03/23

25 - PR T
mm FREEEEREDEE VIR (R EE/ AT ENE) — E O ETANE
BEEEELIREDRESEE - - BE+ - RmE-
20
15
10
5
0 . ' T I
o & & A 2 o I ) o A & s B & 2, 2
0"3@ 6'3\0 65\6 Q”’\Q {:”’éo 6”\0 c}"’\@, & t)“’\\ 6"0 (‘S"\N 6‘3\\. 0"’\\ 6& \6”\\ @\\, 6”\\ @)\\. e 6"\% (S"\% 6‘3\%
I e o . . P U R Y
[ S S . S S, S . S S S S S . S S S S A S

Fig.7 Applied approximate formula (Unit:cm)

- 951 -



BIXAIZE) ZAERR L7z, KIS, KV AT KT X B1EMD
FHENE &, R S B REEOE S O FANEO FHE (B
FER) M O HE(R 722 O HEPH (K R B Ok i)
DRRER LI 7 7 %#iE, 2D 777 (F R
N Z OHFIPH 2 K & < A ko R EBRAIZ R
L7=. Fig6 FEICRT@EY, 2 kA L.

Fig.7 1%, Fig.6 CIEk SN 7=ZHEA % Figs 77 7
ZHEA LT, EMOFHIED DR SEIREDR S
DHEEEZ 77 710 GEEIHR) LicbDThS.

5. RELSRODEE

AL, KFELE 7V —2 % O TEDOFHIE
NOHMESEZREORE SOHEEIT72. £ 1 FD
FRRIZEY, MESEEREOR IICES #HEXE
EBEHENTE. LrL, FEEENRR+HDORD,
KRz 7o pigt, Bz, O LR BAIZE W FFEDNT
ALOFTNRZEL, BEOSE TFLIZBW NS E 5, HE ST THL
BT EEMWMOD, KR ATDTA FDYT=
D BAIT K HUE D TR S L7220 ONE THLIZ A 1k
FLHREDX O BRBERIC L > TREMEE D FITXL
T, TEXLETHEORAEREBIGT 5 FIELBR P T
b5, £, FEHSOREFHFIC L VIEHO L ) RENRE
DOAAEEELBRE ST D, LV EMAHES 2551
X, SHITE L OBEOBIES, L 07— ZINE
BLETHD. £77, WEIZHE LR EHE O, Z=Hi
IZRDIBNDOEBLENREL 2 5. Ik, ARENTZEHAUC
X BEFROBMEH L TWD 0, YO RE T2
BHEABIZ L2 0BG 5hE6 b H 5 9]0 THE
W0 Tt L7z,

SRIOEFFEREIT 1=, KL/ 7 —
DORE—Y —TDHTHoT-N, OMmFEL, < —1U
— 7P O IEE OEYIRIC B FERICISHTE S & A
b, FBROWEILE L2,

6. i
AT, = b -F OB EFE LTHRELIZEH)
VEW EBIRBBIOIR S AT LD B3 PER T DI S E
HADRBREANZOWTHE L7z, SRIO®REICLD,
Ka X FTHEMOREZ T 5HEDTEL VAT A
PR 21D, JEEAFEE ODIE¥ENEEED L B &

S

il

-
g=

NFTENTH 5.
SE
(1] AHIRI : “HEPEHAT O FAYBFE I D 7= > D3

[2]

[3]

[4]

(5]

(6]

[7]
(8]

[9]

- 952 -

IFEE T T V—RESH~OmMHEG—" , M
SR A5E Volume 24, 2018, pp. 1-18(2018)
B A YY) a—va SRROHE
O T v RT | HRREERHR LT 4
7,
https://www. jmac. co. jp/column/opinion/016/ta
kahashi_004. html, (2019)

AMFIH - “a b3 DIC KD HFEEAIHICET
LA B 1 W ORIN ZT5H L7imf@iRsry A7
L7520 BIVAT LA T T L—3 3 ERY
il (S12019) FmCEE, pp. 1871-1876, (2019)
ARFFI . ¢ [ CE i | ) Mg <
HAROEA L 1L 2 “ , BRIFHEHEE METL Journal,
2015 4 -5 H%5, pp.8-9(2015)
https://www. orin. jp/, (2021)

AFFIBE © “=2 b3 VICX D HEEAIHICBET
LR 2 W BEMEMAETIRERE S AT
L7, H 2l BIVAT LA T T L—3 g UER
a2 (S12020) Fm3CEE, pp. 516-521, (2020)
https://housai. net/, (2021)

NumPy Reference

https://numpy. org/doc/stable/reference/
Power Series (numpy.polynomial.polynomial)
https://numpy. org/doc/stable/reference/routi
nes. polynomials. polynomial. html

LHZERG - HRE= - BHRE MY THICBT
H LA ADRETHTEORRE e
32(2),79-86 1994


https://www.orin.jp/,(2021)
https://housai.net/,(2021)
https://numpy.org/doc/stable/reference/
https://numpy.org/doc/stable/reference/routines.polynomials.polynomial.html
https://numpy.org/doc/stable/reference/routines.polynomials.polynomial.html

ORI YIZKBAFHEXERHICET 2003
E3, ORI NFFAL-=RETVATLDRERE

Ol P& (IR S), AF R (BRI S),
HH w=HE (FrY—v=—7), Kl EE (A~—Ftunvv7),
s B (N Ay T R), T I (F— T 44— VAT L)

Research on new business creation based on Kotozukuri
3rd report: Development

of the remote maintenance system using ORIN
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Abstract:  Study on new business creation based on Kotozukuri for small and medium-sized manufacturers is done.

A framework to develop products from the perspective of Kotozukuri is considered in the study. Moreover, two methods
are in the framework, as adding services to existing products to improve value, and developing new products that have
never existed by responding to potential needs. Prototypes based on these methods are also developed in the study. In
this paper, developments of prototype as adding services to existing products to improve value are proposed. Moreover,
operation test for these prototypes at an equipment manufacturer who want to provide customers with added value using
remote maintenance is discussed.
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Fig.1 Overview of the remote maintenance system using ORiN
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Fig.2 Simplified version type system
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Fig.7 Test operation at Annaka factory Himecs, Inc.
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without Internet
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