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SUMMARY

SUMMALRY
I. Title
Development of dynamic management system of water and nutrient solution for

qualificd melon production

II. Objectives and Significances

The melon consumption is expected to be increase in line with growing
personal income as mclon is a high-price fruit. Melons, produced in the
present, arc not lrusted from the market due to unstability in the sugar
content and low production technique. To improve production technique it is
necded Lo cslablish  the state-of-the-art production system like as
hydroponics and develop techniques to improve the quality of fruits. It is
actively needed to find out the way raising sugar content in fruit to promote
the consumer confidence. In recent years consumers want nutritive and clean
products, as well as their taste. Producers have to focus on high quality and
high productivily to mcet those consumer’s needs. With the respect of the
producing Llechnique aspects crops have to be produced more efficiently by
using dynamic hydroponics system. It can overcome problems occurred in
soil culture. With the respect of economy and industry it is needed to boost
export and suppress import by producing high quality products. To uniform
fruit qualily and foster the rate of marketable yield contributes to the income
incrcasce  of producers and also rural economy. Hydroponics results in
curlailing the cost of production, in which the nutrient solution is controlled
and, fertilizers and water are saved. The traditional viewpoint for agriculture
has to bc changed from the dirly and difficult industry to the clean and
high income industry. Hydroponics can give the chance that the future
agriculture can be expanded environmentally friendly and contribute to the
improvement of human health by producing and distributing safe vegetables.

This project has been implemented to establish the optimum irrigation
system and develop the dynamic management system of water and nutrient



solution for qualified meclon production.

I Contents

1. Development of optimum irrigation regime and nutrient solution

management
1) Investigation and analysis of data related substrates and nutrient
solutions
2y Model setting for automatic irrigation and nutrient solution
management
3) Development of optimum irrigation management system
4) Development of active nutrient supply system

5) Establishment of hydroponics production system for high quality

2. Development of stable production techniques for sweel melon
1) Investigation and analysis of factors related sugar content
2) Study in factors increasing sugar content
3) Development of technique to increase sugar content
4) Development of melon cultivation technique according to varieties and

sSeasons

3. Devclopment of dynamic management system of water and nutrient
solution

1) Design of nutrient solution management system

2) Implementation of nutrient solution monitoring system

3) Implementation of irrigation and nutrient solution supply system

4) Application of active irrigation and nutrient solution supply system

5) Development of dynamic irrigation and nutrient solution supply system

IV. Results and proposals for its application
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1. Results
This project established the improved irrigation systemm and suggested how to
produce meclons of high quality. The dynamic irrigation and nutrient solution

management  system was  developed, focused on the development of the related

soltware. Details arc as [lollows.

A. Development  of  optimum  irrigation  regime and nutrient solution
management

It was investigated for the physical and chemical properties of substrates used in
hydroponics, and also their application by investigating and analyzing of data
rclated  substrates and nutrient solutions. The properties of the nutrient
solutions heing used for melon production was investigated and analyzed according
to cach growth stage and cnvironmental conditions, and utilized for experiments
afterwards. The melon quality could be improved by controlling Ca concentration
in the nutrient solution.

The hydroponics system suitable for the project was installed and applied to the
irrigation experiments. Models for automatic irrigation and nutrient solution
management were implemented through the investigation and the analysis
of the strong or wcak points of the existing hydroponics types and its
applications, in order to develop the optimum irrigation system for the high
quality melons. Focus was on several control types by timer, integrated
solar radiation and substratc weight. The wrigation management system
controlled by timer was chosen as the economic conftrol system for
irrigalion. The appropriale control algorithms controlled by timer were
established with the respect of the supplying time, the frequency, and total
quantity of the nutrient solution. The irrigation management system
controlled by inlegrated solar radiation was chosen as the fine control
system for irrigation. The appropriate control algorithms controlled by
integrated solar radiation were established with the respect of each
integrated solar radiation, the supplying time, and total quantity of the
nutricnt solution. The irrigation management system controlled by substrate
weight was chosen as the state-of-the—art control system for irrigation.
The appropriate control algorithms controlled by substrate weight were
established with the respect of water content in the substrate.

- vii -



B. Development of stable production techniques for sweet melon

Factors related to the sugar content in melon fruit were investigated and
analyzed. The sugar content was deduced to have relation with water
content in the substrate. Since then, the irrigation management focused on
the water content control in the substrate for enhancing sugar content of
fruit. The water content in the substrate was controlled by timer, integrate
solar radiation, or substrate weight to fulfill highly qualified fruit
production.

It was studied for the optimum fruit-set node and the number of leaves of the
plant. The mixture of amino acids, added to the substrate, did not affect the sugar
content of fruit during the cultivation, and also the growth of young plant. The
irrigation method was suggested to be more significant for the growth of young
plant than adding amino acids. The seedlings werc grown vigorously through the
sub-irrigation and spray irrigation during the period of scedling raising.

The non-destructive sugar content judgment method was designed to
distinguish the appropriate harvesting time. The leaf color on the
fruit-bearing branch could be used for the judgment. The degree of the net
formation of fruit was proposed to judge the sugar content of fruit.

The net formation and the sugar content of fruit did not show any
significant differences between varietics and growing seasons, cxcept that
the growing period could be different due to temperature or irradiation.

C. Development of dynamic management system of water and nutrient
solution

The monitoring system of nutrient solution was designed in base of the data
related to the environment, cultivation and growth for melon. The powerful
irrigation control system was implemented by the knowledge-based algorithm. The
monitoring and control programs were developed to be suitable [or the time-based
and the substrate weight-based irrigation management. After the developed
programs were applied to the melon cultivation, the GUI, file storage and actuator
control of the management program was improved. The system was redesigned,
and then interface and control algorithm was upgraded. Finally the dynamic
management system of water and nulrient solution was established.
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As results ol the project, the following programs are registered; COSNS (The
control system for nutricnt solution), MOSH (The monitoring system for
hydroponics), EMOS (The environmental monitoring system of greenhouse), WCP
(The weighing control system for plant). The guide book for the developed
systems and the inslruction manual of melon cultivation for high quality

were also prepared.

2. Proposals for its application
o To distribute the final report for this project to the related organizations and
individuals concerned
o Application to producers, research organizations, and greenhouse industry
concerned
o Introducing and consulting the factorial production technigue for producers
o Contribution to the scientific development by publishing research achievements to
scientific journals, except for the results related to the patents
o Application of the developed management system as teaching or research tools
for the concerned people
o Application of the developed programs technically and scientifically
o Fostering rescarches to improve water use efficiency and nutrient use efficiency

by the developed system

_ix_
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Table 2-1. PUR} gde] E¢3 54 Ao

A4 PUR
298 54 ahl A APUR
FeH 5 i | (CARPENTER)
] GRODAN PL| AGGROFOAM | A (] A]) | 211 (35 4))
N R EIE
75Hhem H 5cm H 5cm 5cem H
AR F(AR)
1 ]3 e 68 63 27 31
(kg/m")
9 e o0 97 93 98 98
TSR (%)
v 62 5 31 33
pF 194
3 4 30 31
pF 1.7 4
3 4 29 30
pF 24 A
4 ) 36 88 67 65
T (%)
S 59 05 1.1 19
TEES Lol (%) .
6| o g (o 0.3 0.3 1.2 0.9
B 5" :
7 1,270 1,068 087 1,264
£5HF (g/100g AE)
% RE AL MAgS Aom AuEA ge el 59 A,
¥ WA Ghentthste] E¢kEe]e A9 A (2 Hartmann)ol Al 3% )&
W plh 1584, plf 2: &8

Table 2-2. Water and air economy in Grodan blocks, depending on height

of pot and a density of the Grodan of 70kg/m’.

. . Volume % Volume % Volume % % of
Height in cm .

dry matter water air pores

1.0 3.8 92 4 96

50 3.8 85 11 96

75 3.8 78 18 96

10.0 3.8 74 22 96

15.0 3.8 54 412 96

* The pH in new rockwool is 7-8 by calcium oxide.

ogukz o g AL E I Qe WX e EAL olule wel rl FElAo|Y IE, mI
7 e AAF7InAE AASAA Y AE S FAxe 3ustr] st
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Table 2-3. Base cxchange capacity of substrates by G. C. S. Wilson

o 100% 7%

T 'ILI u, ol gk wl

Substrates

BEC (m.eq/100 g)

young sphagnum pcat
sedge peat
bark

inert substrates

140-160
70-80
'70-80
0.1-1

Table 2-4. Density of substrates by G. C. S. Wilson

Apparent density Absolute density
Substrates 3 3
g/cm’ g/cm
peat 0.05-0.2 1.55
pine necdles 0.10-0.25 1.90
hark 0.10-0.30 2.00
sand 1.35-1.5 2.62
perlite 0.03-0.16 2.37
vermiculite 0.08-0.13 2.61
soil 1.1-1.7 2.54




Table 2-b. Physical properties of mineral growing media according to DIN

11 542.
Bulk Water Pore Water Air
Substrates density capacity volume capacity capacity
gDM/ ¢ £/100eDM % vol. % vol. %

rockwool

147 105 94 30 64
Grodan-blue
rockwool

165 460 04 76 18
Grodan
vermiculite

122 440 95 54 41
0-2mm
vermiculite

100 430 96 43 53
3~-8mm
perlite 120 180 95 22 73
expanded clay

510 44 81 22 59
2-4mm

_10_
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Table 2-6. Physical propertics of pure materials by O. Verdonck et al.

. Volume procent Volume | water
Volume | Total . Volume .
Matorial o water at a suction of i % capacity
aterials vight Y
Materials W 1;,/1 pore 10cm | 50em 1100em procen available .
sDM/ | space N air
& pll | pF1.7 | pb2 water | g/100g

hite peat
white pea 77| 946 | 679 | 347 | 274 | 267 | 332 | 1365

black peat
107 919 | 749 | 498 | 438 17.0 25.1 1010

bark
] ) 272 81.2 | 43.0 | 34.0 32.0 38.2 9.0 225
pinc litter
. 129 925 | 463 | 284 24.5 47.2 16.9 315
cork 1-3 cm
82 94.4 79 76 74 86.5 0.3 214
sludge . . .
) 342 76.4 | 649 | 587 58.0 115 6.2 -
{iltercake - .
236 83.7 | 602 | 45.0 30.3 23.5 152 345
coarse
it 193 909 | 232 | 190 17.8 577 4.2 156
perlite . .
04 970 | 766 | 33.7 28.0 20.4 42.9 295

finc pertite

# plt = logi (height em water)

£ plil: &w) 4o gLA, plPl1.7: gol8k Faaiel A, pF2: Fa58e 3

# Volume procent air: A -g-rek ~ pfRid w) &A%

x Volume % available water: pl1d Wl =834 - pF1.7¢ o F£EA4

* Volume % water bullering capacity: pF1.79d w 832 - pF2d wl &34

Hupo]rids wriro] o 42ito) %Al (hydraulic conductivity)o] F#3o] =

Fol whIivh 1000Ce Al A Fx3Hy] wjiol FaujAd Ax Aoty & BfE] 3l
oA CEC7E o) it Mol Ao gle 3w Alo]7t &0l 5 A
2ol :y) 7 vpFste]l ARSIkl Y FA A Feoldtook ek g, Aol
wli] Ao YA} FA S L ARG B A ] A Alg-sfojof §hr) HetolEE AV|HE
AtA s vse w7l ol FhRxlo] e A7|E very fine 2-50 1 (75%), fine 2-50
(25.49%) 50-100 2 (27.6%), medium grade 200-500 ¢ (36.2%), very coarse 1000-2000 u
(46.3%) 1ul], ¥y ar Q3= =L7]3: g medium coarseo)yt o] S H oAl A E 100 g
ol Lol M AIRI A7) EAlSlA: AE AXE AL Al 2=gle FA sl ofF FhUh

- 11 -



Table 2-7. A HejolE H4 54

Volume | Total Volume %_ water Air OVolun.le Maximum
Materials weight | pore at a_suction of Volum % (—?asﬂy wat(—,tr
10cm | 50cm | 100cm available| capacity
eDM/ ¢ |space %
pFl |pF1.7| pF2 water | water/100g
extra fine 1134 | 532 | 482 | 46.3 | 451 5.0 19 39
fine 387 816 | 81.3 | 735 | B04 0.3 78 231
medium fine 64 970 | 766 | 33.7 | 28.0 | 204 42.9 295
very coarse 193 909 | 2321190 | 178 | 577 4.2 156
AAA oz 7174 wel AAREE b FuelA 718 Wol AFg¥ s HEolEE H|
we Ag, giol T, FHY, £ FoAA EAol Hojvu #FAE seE A
ol FREEXSH /P F8% BEAolng olE u¥d Aol e AS w
78 FE Bigdgo] Aty wksle] HepolE= dnkdk A E s F ehdolA
= 74% dFE 9 A A R s v a2 deojurgs gy
& AS-717F &olakA] rh hde] A Aol o3 A Edo] ArpA wx] i)
Tl ddstA ExF7IE oYl weka], HepelBEE dazlom Ay wiAwm A
&FaArt.

Table 2-8. Physical properties of perlite and rockwool

Volume % water Volume

Volume | Total . water

Material ht at a suction of |Volume % i+
aterials welg/ Q pore [ T e0em 1100em % air lavailable .(,chaCl v
gDM, space oF1 | pFL7 | pF2 water in g/100g

rockwool 68 97 62 3 3 36 59 1270

coarse perlite 193 909 | 2321 190 | 178 577 4.2 156

fine perlite 64 97.0 | 766 | 337 | 280 | 204 429 295

2. ME ASGAE vk 24 Ae4F, B4
7h HEe] A el AFEE L Qe WS FHF
Fdol e oA uE PBGH) k) Wl e] EVRDC wjekefo] sl o
v UEYAM G, opnpa el ke Bl Al = Qb k] Fo] FE ALEHETE el
AAvFeo] glom FolEXEFA Hibiw A FAIY Aol A AkE Y

Mol mAgw oz HA wges Aws AL fold oo

o
w
=
=
\
4
Y
Z
i
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el AL ko] PA AN S PBGUl et olu) i Al = Q Tl
A9 WbEe) 5ol wkAlel 4= gt o) WEo] AKHNrldd =
ool FEstal, Ao w ozt UEEd 2 g
Wwol Fsty] ”ﬂ” ojt}. o]& HAF Fo] FoEIEL
JALQY Aol AT /S i ool o]
Table 2-9. 1Al mlkale] 24 2D Hl&Eo AQw
s I | e R
Mkeli me/! g/t AEY | -2 ne/D)
KNO; 5 5055 | NO3-N 14
Ca(NOg)» - 41,0 8 944.0 | NH4- 1
KIPO4 1 136.1 Ca 8
NITaNOz 1 80.1 PO4s~ 3
Mg&0, - 71O 4 4930 | Mg 4
SO04-S 4
K 6
* [BC 2.3 mS/cm, pIl: 6.5
o Aarel upuh g delskolof
Table 2-10. 1A v gAo] =4 2 Hge] £8 %
o Shfrid | A e B
N Lo} s e/l o/t NEE | 58 2 (me/l)
KNO; 8 808 NO3- 16
Ca(NOg)y - A0 8 944 NHs-N 1.3
NI POy 4 152 Ca 8
MgSOq - 710 4 493 PO4s-P 4
Mg 4
S04-5 4
K 8
x [C 2.2 mS/cm, pIl: 6.5
« hipol whel i v shelof o,

!

& A

POl Cadt Mg
.ol
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Table 2-11. okrpxl7] WEE djgde] =4 2 nvge] A0
g | 28 A B
HEelE me/t | gh | A€W | o Sme/)
KNO; 6 6066 | NO3-N 13
Ca(NQs); - 4H20 7 8260 | NH+-N 1.3
NH4HsPO;, 4 1533 | Ca 7
MgSOs + 7H20 3 369.8 | POs-P 4
Mg 3
S04-S 3
K 6
* EC: 1.6 mS/cm
Table 2-12. PBG W& wjeke] =4 (tdA A )
Y Mg F5 “l v =
EC mS/cm (25°C) 2.2 3.0
NH4 mmol/ ¢ 1.0 <05
K 75 7.0
Ca 475 7.0
Mg 1.25 2.5
NOj 16.25 20.0
S04 15 35
HsPO, 1.25 0.8
Si 0.75 0.6
Fe pmol/ ¢ 10 15
Mn 10 7
Zn 4 7
B 20 50
Cu 05 1.0
Mo 05 ~

_14_




Table 2-13. §14- A2 Q. 7} x4 % &
e S Eal =R 4 =
Mkelir me/! o/t AR | = (me/D)

KNO; 45 455 NOs-N 14
Ca(NOg)y + 41,0 8 944 NHs-N 1
NI4T POy 1.2 136 Ca 8
MgSOq - 7110 2 493 POs- 3
Mg 4
SO4-S 4
K 6

Table 2-14.

* KOG 2.3 mS/cm, pH: 65

U o

3L o]
LU l

mrle]l BVRDC Mol x4 3 Hge &8
e St i BN 3 oy
Mkl me/! o/t AR | g HF(me/))
KNOy 592 NO3-N
Ca(NOg») - 4110 1432 NH4-N
K04 221 Ca
Mg&SOq - 71O 320 PO4-P
KoS 04 29 Mg
SO4-S
K
=124 o] viokA| | oF okl A W] W
AME3ER S A g ko] L R FFEEe OS5 2o
& G A Q1A Eonin 5
kA | 45-Tg [0.6-09g | 42-75g | 3.6-64g | Z& A
gl | 6.6-12g | 1.3-26g | 7.8-15g | 6-99g | dEUAI AR

- 3}:9}1,(]11]] o]] PGV

LN

el %

SRECINUSS

LIRSS

of i A S

15 -
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g 5 | QRN 199 | A 2399 | dEUA] /3¢

R 12¢ 9.8¢g 6.6g
FFY(%) 48.8 58.7 85.7

g, HE(967) 8dg, TEAB(1978) 14.4-214g, TEAR(1981) 652-74g, FFIF(1978)
4.9-12.6g, J1J1:(1980) 3.9-7.1g, HJI(1981) 3.4-65g To EFA Rt FFuke W9
7F Weom, EFA et 2-3uel @e.

AogFgrde FAAMAE A2, A, 715 Eoﬂ w2t ek =), HiRE1978)

oAl QRAA 1R MFNS ol 4T A% g% WATH
FAAMA W BEE mARN EFA G 2L AR FRF

A & 5 glon} old A A4S Ao BLAT. = 49 3
44 1/349 & ] ,
W A7 FREEFF) Urhdoh ojed AMle HFRFG Wb ohye) 4K

A, $7xd gy Aol dad A& AR,

2&'.
o
ol
2
i)
o
ol
4
o
o
W
i
ot
o
B
3
o)
]
o
fu
=
2
Ol

o ASRAN Aao SRy Wi F4EE W)
EeAulA] wulo] el = A5 27k wul102 F-sha nul 4G Aol st
= A% UEhath T o)fE EFANA SRS unolxloar gzh r~z— S

1
T
o2
c
mlr'
Eh
[ \_,
olr
oL

_'i]_
oﬂﬁ»}*ﬂ el WMol w5 wel chih ol AAAE Aslshu A%l
5 L BE o wHe AMA FEE A4A B
e £ gE Asel Frh e, sl
(F9)sh 2ol Bz Aol A% R B EA vhebuh E@,
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-5 vk A et e WS s ol &
e | 9
kg 0
S o) 4] 1 6 1.8 1.8
o] A 2 10 2.0 2.0
S R 21 1.8 1.8
)21 ) kTR 38 2.0 2.4
HI RSV} A, ] 45 2.2 2.4 2.0
53 2.4 2.6 2.0
55 2.4 34 2.0
A2 $7] 56 2.5 34 2.0
- Ft 78 3.0 3.6 2.0
91 35 4.0 2.0
7% 92 2.0
ER R RS 16kg | 1.3kg
e 158 | 151
AL s whek
WAl ke FRelis BC, Az, Aol M@ AFE Hol: Aoz eyt uel

A, o) 3t Ca, Mgit

S,

R PRI I

LN

7}. A A A4 ok o]]
Ol W) Al A WHIC 2.4, NOs—N 16me)o] =31,
NOs-N 8me)o] Fr}.

7 A el AL
ol 2(EC 2.1,

24 A4

5t

groupingsle] )8 rte

i5)
l7 _ﬂ:/ﬁl

FAM M= Az

ekl HEHojof @ Ao AR

FeApl ol FA ) ZESAMAL s RR S & A3 A 9
BB oAsis Ro] o], 4Fe Fho dslols WA b glo] goew o
97 e ol Ul

JMM T oAl arvliie] dAS AY] fsiME 8 23 E A e 28
U deoliz Wle] Aetu)i: o] nbgkA st

2. AW A4 N ¥
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2) hardware AFeF %

S Al 3 IS
4% 60 ¢ LAt 1
.g_f: ;ﬂ 3L 1;]_ 31 y] ﬂ 1
o 6O e JLEI'«TO_ o .
Ao) A B e
o3 40 ¢ n_-“r%“ 1
ARdlo)] sl LR g
TRLIEE S} g 1
V¥ (I)Z()mm, disk filter 2
T =kl @ 20mm, 2.5m”/hr 1
S A 0-6kgf/cm” 1
TEy 3917 PM-0I5NM, LG A} 8
11
DII scn.sm - output 4-20mA 2
transmitter
LEC scnsor '
. output 4-20mA 2
transmitter
914171 7 L g7
A Ak 2 |ERE, JAs
A AR 1 24V AC 16 |99 16
onc-way valve @ 20mm 1
three-way valve |@ 13mm 8
F5 5 pH 3
coupler 11 ,
4 1 bypass 1 % 1
R R RN @ 20mm 7 |85 1 bypass 2 ¥j e} 4
3k @ 20mm
HCR 3
RS
SRR
4 9l
714k i M A
it shi 5t
71 A A

QA 1711 I QI] 5{]

seo] 291

SRR U AN r)mO]’“‘, =g Y
of 7b4 s:418k B LGAXe] A71(5-w) 9 £, *]’%%ii Sug, 4
SRS TH DD SIS LLEHIE S '6"?} WoEgg, A B, S EE#15-22mm
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rdw: PM-015NM)

3 (
AAZxuAE: 39W, H L% 45m, FFHE 7L/min o] (2%H 4md ), L.GA
Aol A7HE, ARG A S8, AA R ZOV, HAZF B, 4 &, AEes

AR ABAAA 8T wFe] T F U AxUS
Ao fra dele sheiel ohiu. WA 04w 9§ 2AYeRE B
W Alol, Aabgel o F PFE Alo), FRAM & MM o7 Ao}, Fw Ao
1 Ao, B olE e AA8 FER EAS Sl Ao AR el AR ;Qﬂxﬂ
= HgAge AMe e FA5H Mg £9e AABoR A%
Aol ) e G swel7l Askel YA Gl A gRAAAE g )
5} A

Al A& wjAEr D A °1°Ji*/‘ﬂv"‘€ sLefslof 37] el o] gy}
A9 As, A deo 7 FFe 9= W(feed back) 3] F ol 93] <Al
v #HA 22108 fAsE Aol F2d], Blolwu A e o)g WAL ot zpA Y TF
HAAR AojtAoln, AHAAHE 7Aool H2 dio] ol AAFA A dute w2
& gl sl

control by time clock)

Uovhee AR Al 98 o Alojwel FFold.
(
g ARSI AR APHO R, Hholv & ol gae] Fojg A
& 448 Fn ohES ﬁvom FAgus
eyt 44e WA gl |

ol Ga)A) ), el as L e

T

2y
o,
=

;;
Jn
o
)

il e r
1o,
o
2 ks
Lt
2%
o >
o >
o
o
oln
2

3 , Fae AZES A7DolE AFEE AA)
TR 2 shar, el F-golE oxkut FAHEE AR Fa FEA)E Aol 9
Aot A O A8 FHaE FARE Aol wel wiolFolol P e
otk e}, o] WAL #AE FF, ASdA W Add wE Fod ol st
Mgl AN Foel R Bakel AF ekl 408 Avth W 4
A9} o] gpekal s A ko] oiitie] A 9ol ALEE 5L ek A EAA ] Hue) v

L X

AARI FEH PHHAE ASdE olo] wa dolgulol 2R THF AFHE
gakel WaH AFEA A @ S Qom, o Bl Fe gl sl
& ATk wel o) o)X gtk

b

ke
=
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2) QIAFE AlolwW] (control by light integrator)
SL A oAl AN o] &ke] Pl Sl E Adte WA or, o A&
o] o} F AP A|zFA Wstol] uwhEk UA
& AE9 A5 Aol

i} FAgS AEle] Ao At Wgelth o] WA e BAA, 2=
AP E s vlawl ghel o] Ao ofshdl wholl = A A AL

ol AAglel R wAE 0§35

13 el
@ A AL aRsk teld 5 QRS 8

o2

BA e}
o] FJrW A kA Wisd, iAo RE Woe FaAd gart s Fer gonz
tloj] Aol WA ek A R R *%01

Pl Wk w3, AApF oF
aH 5Pl G Abolol A1 ZHtime lag)e] LA HEZ jz—
sol 1A o1ARh HAllAbge] B wzixE Fale] wA @Y A

L
_CL
Xlérsi'

. Lo u
Aol Fadiai: GAHAIE AAHJA FEAR] A7A =k EU}E«l
of st g 5 vle] Aol AV el &Fo] "olX 7 ECTt Eol
A ol WAL vl Ade] glvh ERE, S@Fe]re shARE B2 F Mj7F o=

]

oRarel A 4 . oW d A e W] gakel ArAozE Holn Aol
o Sagel 4 A9 o AN A RE ol $ol, WA AN T2
ol aly] vholul Alo]ir ol Ahvlah WAl S Al Eol AHEEI ok

wiel 49, i1y :a O BEel 49 A4 69 £l w4 A oA

o
250, 091 A4 119 428ke] o A Aol

Ag-oliz M7y San gl ksl ool Aabe dAbEl oshe] Foo] H

oA 210 BEE, AR 8 AgHARR
QUAEal pelvlel W17l WEkE] shel sulshelel shn), FrtelA o]F Aty

2§ 9lo] oy,

3) A MR el Gk 3o o83k Ao W{control by direct sensing of medium)

rel kol SPel Al i 4 Eks] Alolsteld A WA e R gFE gdAEE Aol

L), A% Aol b o) ol @A SudlME AL ARSI AT XA F
1

v ] - [e]
sl Qos ALETh ANl AS, Fay, FRAMY So] sa,

t sensor)
o] &3] o] ”]]EQ] FA Ee =22y Zeue Al i
% FHAslo] Jroles Alofskiz Walo i oyl 71X Wy E Palo] grk WME=E A4S 9

oL AER A A 91 ARSI AV AFE /‘F@“%}E 5ol o1&

4) F4) (control by weigh
:g:ul:\ﬂ L TR AlA) &

i

of £l

o QAUFARE Qo] i), o] Aol Aol ulAe shste AT AAHew
Wshalis el A% wgal Folok Bk HARE wAs] Aekelis e A
g e o §5ks ol o, ek Ao Wl kg HAake Wl W
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A3 ek Mol [5 g0 Wobd 1 RAE FYStmEs Alolshs ulofE gyl
A AFE70e ol Mo 5% AR fste] A5e1E MEg £
A Bel MANE A FFRAES AL, ARl MFFNE ol gk MY
ZAskE Aol ohde wde] Wel 3 gHom FAYL AL PAE ot

A
Aole] AR v
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Fig. 2-18. The transition of sap flow rates in [-C and SI-M
according to ISR
I-C: Irrigation control, SI-M: Stop irrigation in the
morning, ISR: Integrated solar radiation
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Fig. 2 19. The comparison of sap flow rate between [-C and SI-M
on 10 June (ISR 5071 Wh/m?)

[-C: Irrigation control, SI-M: Stop irrigation in the morning
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Fig. 2-20. The relationship between ISR and f{ruit growth rate (g/day).
I-C: TIrrigation control, I-H: Irrigation high, SI-M: Stop
irrigation in the morning, SI-A: Stop irrigation in the

afternoon, ISR: Integrated solar radiation
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Mg, 2-21. The increment of fruit weight on sunny day (10 June, ISR
5071 Wh/m2)
[-C:  lrrigation control, I-H: Irrigation high, SI-M: Stop
irrigation in  the morning, SI-A: Stop irrigation in the

alternoon
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Fig. 2-22. The change of fruit weight on the cloudy day (1 June, ISR
1108 Wh/m®)
I-C:  Irrigation control, I-I: Irrigation high, SI-M: Stop

irrigation in the morning, SI-A:! Stop irrigation in the afternoon
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Fig. 2-23. Relative fruit growth rate in I-C on sunny (10 June) and

cloudy day.
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Fig. 2-24. Scheme of control by drain system..
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Fig. 2-44. Amount of solar radiation in a day (ISR: 1488Wh/m”)
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Ifg. 2-64. Fruit [resh weight (kg) of melon according to treatments by

time schedules.
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Fig. 2-66. Water contents (%) of treatments by TDR sensor.
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Fig. 2-67. Water contents (%) of treatments at harvest.
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Fig. 2-73. Amount of irrigation each treatments by weighing control
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Fig. 2-76. Fruit fresh weight of melon according to irrigation
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Fig. 2-79. Amount of nutrient supply and drain water in a day.
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Fig. 3-4. Control by time clock
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Fig. 3-6. Control by weighing sensor.
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W-13, W-9, C.C, NON #]u} ol A sl a&o drole Fof JABAE
ZL ) g AhEo] ol aalel KU Qe FAFAAME Fo ABAAE B
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sugar content(brix %)

Fig.

center
middle  fruit part

Treatments

3~8. The relationship between each of treatments and sugar
content.
W-1: little, W-2! medium, W-3: large water supply. NON:
no water supply, C.C: automatic control
Mean separation within treatments by Tuky's multiple
range test, at 5% level.
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g, 3-9. Change of C.Clautomatic control) and W-9(control by time
clock) of total bed weight.
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weight{g)
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W—3 w-2 . w— 1 non C.C
Treatments

Fig. 3-10. Fruit and stem fresh weight each of treatments.
W-1. little, W-2: medium, W-3: large water supply. NON: no
water supply, C.C: automatic control
Mean separation within treatments by Tuky's multiple range
test, at 5% level.

b Folv CCR #BEE 423 o= NONo2 #este] gt

X & Aog AlmErt ', g Ag i AlHE =l eS8k,

715 T3 ATAIA HdAsol & Ao ARATE FgFoe Afe HAg wEYAE
AR 8 A dr|gbel ulsiA At o] Fo{x]of & Ao},

Frolee FAXNE, dE7 7 Ewl NONolA A&7l /b wkekar, ¥4
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Fig. 3-11. The relationship between fruit hardness and treatments
W-1: little, W-2: medium, W-3: large water supply. NON:
no water supply, C.C: automatic control
Mean separation within treatments by Tuky’s multiple range

test, at 5% level.

2. RE BALTL A% A4 AA L 45 79
A7 By

e ey AAFY Z7h P4 BN 248 AFIHE FFAN
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A7 g 2 Ax
Wed A% AT 2rhe JlnEz Pyl vad R FHEEs b 2 Ao
= derdth 3897 2old4 S Aude) Rojgou, HA AT FAEEe
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Tig. 3-12. Growth pattern of melon
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Table 3-1. Sugar content according to amount of irrigation and fruiting node

ke 75 (g) I = (Brix%)

R 2 9] ° ¢ Lbnxo
14 173 13.8
, 13 118 14.4
W3 12 152 13.7
(1 116 14.4
15 1.76 136
, 13 153 14.1
W-2 12 1.44 15.0
1 1.36 153
15 1.65 14.6
13 1.50 144
w-t 12 1.50 14.5
11 153 132
14 153 14.4
o 13 1.29 152
12 1.50 147
1 151 150
16 157 125
3 13 1.68 146
e (2 158 148
1 161 155
15 1.45 14.0
14 1.60 12.9
A-T00 03 1.66 13.1
12 1.70 13.1
15 1.43 125
13 1.74 13.8
A-200 12 1.34 143
1 1.08 135
10 1.36 134

¥ 3= AR
L

SFAvE

opilaaabel & sham Y slo) 28§ AESL R, F8
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mé/10 £)3} 200ppm(A-200, 16me/10 £ )2 AT, &3 Fo BEHF7E o

9ol shulw} Siwel meAl FEAAG 18] Aelge 1Y o Bmigdh FAFE o
o)t Aol A%l W-2 AFel BASA HArk 7 9 BN FAY @ Fopy
W AR S 2k,

3 372, oprieabd el opmjiedl 2
& = 0 8
A (9] %Bw/v)

Aspartic acid 2.38

Glutamic acid 3.45

Serine 1.56

Histidine Trace

Glycine 2772

Threonine 8.70

Alanine 3.07

Arginine Trace

Valine 0.59

Phenylalanine 1.37

Leucine 1.81

Lysine 5.87

Proline 6.98

Methionine Trace

Tryptophan 5,66

A4 U8 o A
obr|te] &3k AFoME dE HAe] @ A wAgle] ARk F-atEke]
ooF, o= Am Aol AT A, Gl et dalel Frske @A (e
Ao 2 et )
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fruit fresh weight(kg)

IFig. 3-13. The relationship between fresh weight and sugar content of
fruit. A-0' not appendix, A-100: 100ppm, A-200: 200ppm,

amino acid.

o] QA o 2 L}/q o] %57} 17%9/1.];}.
A Gt k3, A-10000] A k),

ohil At Aol ARz ohi Al el BA g
1 _l 0ol
sl e Al Felgel fRo AwA] R

R I B I A7 QhiE FAN M A~
A Aol v atel Aol A iz 3 =
A-20001 X 714 Wbyl wel yae vdd ArE duste AEEHAAE A-2000)
A Al Ve o) A GEAde]l gAdste] Aol o AKH o AP Wi
FOARL ) wlA] ofbvlnAb A AT A elstar 5] dA AR delle A E
A ekl Ro] L8 Aol yivly),

WOt o Nl o 9ol S §IWAIN] H2 HF 58 Fote] AodesA
Foaroli: AES MAE ool

1 1_

._4
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15

sugar content(brix %)

Fig. 3-14.

center

middle fruit part
A-100

A-200

Treatments

The relationship between each of treatments and sugar
content. A-0: not appendix, A~100: 100ppm, A-200: 200ppm
amino acid. Mean separation within treatments by Tukey's
multiple range test, at 5% level.

- 106 -



2000( | OFuit-Fw B Shoot- FW

1600

1200f°

weight(g)

800

400
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Treatments

IFig. 3-15. I'ruit and stem [resh weight each of treatments.
A0 not appendix, A-100: 100ppm, A-200: 200ppm, amino
acid. Mcan separation within treatments by Tukey’s multiple

range test, at 5% level
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Fig. 3-16. The relationship between fruit hardness and amino acid
supply.
A-0: not appendix, A-100: 100ppm, A-200: 200ppm amino
acid. Mean separation within treatments by Tukey's

multiple range test, at 5% level.

L aEAe A% BAuEY 7
e AW 7
A

AE FeskeE HES] S48 9% Wlew Z—W?J_A} F & o]-gslo]
Mal izl sk AAUAFS 160 Wh/m e.g MR 1, 355 vsia &8 Aw T
(I-C), 5A 30%~11A1 AFe] ©(SI-M), 11A]~1A ©4(SI-A), 44 o] ©=(SI-N)
Atk AL 100Wh/mA(-H) .2 &to] Fdake] we a7z HdAsgr). A
FAANE AEAZS 7]FoR 08 doz sort 13 FAAE 40x2 &t
ol 7t 2E " AL WER] AE&(CAS, CI-5010A)% A}%—s}al A&Hor NAS
ZASAT. FA F4A AA ALE ZzaE olgsle] AFsArt WAz e} v

24
N

EVAR=es ud #Qsan. A" Alg @y AR E olgste]l B4 Ek
o A YEY RHAGEE FAFSHY] 91819 555 cm WA 9] UEeQ ZolE RYF
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3ol HEZZ A&

A7 UE ¢ a7

daled o9 vE 2 8%
HE534 2tk 29 3-17 ~ 3-28
H gl

r‘[o o

Fig. 3-17. 83 49#(99. 05. 11.) Fig. 3-18. =% 3 994 #(99. 05. 16.)

Fig. 3-19. &% 104 #(99. 05. 17.) Fig. 3-20. &3 12941(99. 05. 19.)
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Fig. 3-21. #¥3% 1494 (99. 05. 21.) Fig. 3-22. %% 1594(99. 05. 22.)

Fig. 3-23. &#£% 18Y4A(99. 05. 25.) Fig. 3-24. %% 1994#1(99. 05. 26.)
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1 Eé_'
Fig. 3-25. &% 209 41(99. 05. 27.) Fig. 3-26. 8% 244741(99. 05. 31.)

Fig. 3-27. &% 269#(99. 06. 02.) Fig. 3-28. &3 294 #1(99. 06. 05.)

dEE A BAK] F¥ F 1347 B4 AHAT ERE ANLH
SN WPAEE B AP 5 At Aol g nolx @sivh
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Table 3-3. #A17]7F W EAo)d] wxj& o3

U EZ ]
A7) A28 )
cm/cm
AAAALE 160 Wh/m” vt} 34
WA Sa I-C 2.1
5A 308 ~11A] Ale] &< SI-M 2.5
1Al ~14] & SI-A 3.0
4A] ol F e SI-N 2.6
22+ AL 100 Wh/m® vich @ I-H 19
* harvest date = June 3 — June 5, n=4
ol g Z2 94 93 Aoz AlmETE B AT dY dEs TY8
A sta B ARbgiRE WskE FAed UMELSAS $3 Ao FEEuE] #ga
7Btk EFEA AE&E JHedel Ark &, UEERAY Axs AN AHor A%
3% 4 glo] F5oE FAA] Wi SAHANETF Hof mAg WEE A7)
7 1@ E FE ok AR yERAAGE] Aolrt EAstEd FH d Aol
gt MERAARE FAs e SAAAZ vtdEe] YA dol FANAE AallFa <
R o FAIE AS AEE F9d wE Az 27 HAste "Ade] A
Ark MELA A UESY 4% 24 HES w7 ¥ o], 798 vES dd4d &
of ol AAw |k shed AAA G o] &5 v Ao m FMsielgt Axt o)A
grob, o]& FHAskE W el daddrt YEGI i d7e don: A&k

I 23 FHS 9 é?‘ég QAR ol AAstAY. A9 18 dejole WE
AuAL Efolw B FAbAdAER] o) g F KHE|rp #a G wAE @il u)sle]
R A=

APzl & golre oz 1A tFor Fagrt. AeArle F# 309 FH
B Al Astdvh J9 Al glolvd ofgt A AAFAARER] o gk o We|glo
u, Efolm HEe Hl°t°11 AF Fa Azl oM E ddske] wigd S FFskA 8t
Atk A AL oA GANE 18A)74A] A 7tz o FAdE A(T-1)3, 64 45LE
7R FAahs 74, 94, 184 el Al 98kaL 12:30, 13:30, 14:306] 3N (T-2)3}A)
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aFaAvh A ALSIAF el o7k Aul i FiFAA e As H FAE Azt &)
Ji= 2akaFe] Zkzk [80(R-180), 200(R-200), 220(R-220), 240(R-240)(Wh/m”) & ]
QxS vlojiel 2§k i3l AU ARRo] gk F ol BH 18] FAAS
Z3L ATA B
A% 23 wepolrn it Aol A F AL A} ko] o]dk FAx|ojA] FHA|glo] 2ale]
E"“"ﬂ ”lil*‘“ Falol ulste]l AE sty 270l Bo)Hd ol 1Az 7R o2 wjok
aNg wsbslAuk. A A 58 28d ARE AR &% A4 180Wh/m’2
2 %) o]‘J’ 13] SrAAS Z7]0= 40, 30, 20, 1022 AAste ASKAF|H7E £7)0
25(180-25), zo(lxo 20), 20(none: 84 g A el), 16(180-15)2 2 A8t 8
3lv7] 3R] 20 A Ay /Q]‘i]:IL z 3 Mg Te d4sran

zb Al gyl ool & (CI-5010A, CAS, Max 50kg)§ Az s sEZ F
o al w) e F ik AlFCA ulg]% }/( 2% 4 QA FHPrr =AY JBEL B 29
élow ALA MRS Ao} FE 2R IIM(DCS)E o 83te] At o]l gl 9l
= Sle] Mg SR N wan, Yo npgEo] Blgo] Jhe Sl & e

T

L]'%‘:- Al71iE, vz kg v s oF sbd Foll BAE FIeiginh 8 F Ao A,

Zlo) Wy AN, A S EAEdrt. WHE &AL g ri(digital refractometer,

TRM-110, NOW.)iE olgste] A7h s FA N E(center) d HH 3 AFo F4F

(middle) i vlipo] HA4ekgicl. Ane #4474 ZA(fruit hardness tester, Cat. No.
4

9300, NO.W.)st Abgso]l Al sk s dAd 43] W53 & Hghd Akt

QA g A

AT 1A vpolv] A ek 4L _A}% Aegel FEE AgRRL AL AT F
AL Up] A uARE), Aol wARel Aot g REo] BERE Hrp g
b st AR O 5 2~ 1579 FEolslnh wRel A9l et e g
W oAulel e e ot 140 AATA FAg ATre oF 124 o

Fol qlgAon siolsl = MuolA k7 wA vhebsieh AAdabeel g AT
oAM= Aabikol 20Wh/mol A Wl 1548 7 wgkew sbg @e AT r-220
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Sugar contents(Brix ° )

13.0

Fig. 3-29.

¢

AEe Btolm AlolM e =24 oA W FE vERla Ak dAlEl
Hell e GE7F 7P S 220004 A JEEY. &, A5 eIl

rr

O FLESH

5 PLACENTA

T-1 T—-2 R-180 R—-200 R—-220 R-240
Irrigation treatments

Sugar contents of flesh and placenta of melon
according to irrigation treatments. T-1! Irrigated at
every hour from 6:00 to 18:00; T-2: Irrigated at
every hour from 6:00 to 18:00, and also at 12:30,
13:30, 14:30 instead of 7:00, 9:00, 18:00; R-180, R-200,
R~220, and R-240: Irrigated at every integrated solar
radiation of 180, 200, 220, and 240Wh-m?
respectively. Mean separation by Tukey’s multiple
range test, at 5% level.

A7y ARstdeh 22y, Aek Fee FFA2 HAdgde BelA g
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1.0

Firmness
[
o
o

0.6 L. 1 | 1 L L ]

bc

T—1 T—-2 R-180 R—-200 R—220 R—-240

Irrigation treatments

Fig. 3-30. Finnness of flesh according to irrigation treatments.

o]

T-1: Irrigated at every hour from 6:00 to 18:00; T-2:
Iirigated at every hour from 6:00 to 18:00, and also
at 12:30, 13:30, 14:30 instead of 7:00, 9:00, 18:00;
R-180, R-200, R-220, and R-240: Irrigated at every
integrated solar radiation of 180, 200, 220, and 240W
h-m 2, respectively. Mean separation by Tukey's
multiple range test, at 5% level.

Aufqbel freld2 fhlert r-20001 7 FA s
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1.30 ¢

1.26 ¢

1.20 r

Fruit fresh weight(kg)

-110 L 1 1 I
T-1 T-2 R-180 R—200 R-220 R-240

[rrigation treatments

Fig. 3-31. Fruit fresh weight(kg) according to irrigation
treatments. T-1. Irrigated at every hour from 6:00
to 18:00; T-2: hrrigated at every hour from 6:00 to
18:00, and also at 12:30, 13:30, 14:30 instead of 7:00,
9:00, 18:00; R-180, R-200, R-220, and R-240:
Irrigated at every integrated solar radiation of 180,
200, 220, and 240Wh - m ?, respectively.

Bag ALle ABA FAE eloln A TFANE -1 FolA gk, 4
of o8 g FoAE r-200, r-24090 A wrekth Elolel o gk Ao At} A Ak A}
ol olgk Aol A grol Awbs o wrokr)
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=
g 450 | b - "
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O
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[¢p)
300 | ] i L ] ]

T-1 T—-2 R-180 R—200 R—220 R—240

Irrigation treatments

Ifig.  3-32. Shoot fresh weight(g) according to irrigation
treatments. T-1: Irrigated at every hour from 6:00
to 18:00; T-2: Irrigated at every hour from 6:00 to
18:00, and also at 12:30, 13:30, 14:30 instead of 7:00,
9:00, 1800; R~180, R-200, R-220, and R-240:
Irrigated at every integrated solar radiation of 180,
200, 220, and 240Wh-m? respectively. Mean
separation by Tukey’s multiple range test, at 5%
level.

ool els Syl 2—1"1—‘101“1 13 u}- ko] 240wh/m?Y FhE Aol
@1@%91 ERE w,xow Wi AN A2 el o)A wF g B
FS Ao ARy, Sy Ll- ﬂl—*‘ 9] '7/17} thE A tEged HEA Age
ol 1= B3 A AL 180~200wh/m™ & ol FAU 13 39
Faoyn WkEle]l R WaL R AbA wbR (g 209)RE AT
240wh/m™ie Al 18] Hle 2vlach Folusbe o] widye Aow Alg
¥,
A8 23z Mupelrs i ADol A sugtiel gz Aabdabere] o #F FealolA] FelA]
e ARSI A A el sk AN RS 180Wh/mPE AAs T 13 FAXNS

25(180-25), 200180-20), 20(none), 15(180-15)F =2 A At 837 3dde] 0% =
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Treatments

Fig. 3-33. Sugar contents of cach treatments in fruit flesh.
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TFig. 3-34. Fruit fresh weight(kg) of each treatments.
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44( OF-H  @Fr-V
£ 43 V/
242 | / /

Iig. 3-35. Fruit external size of each treatments.

o] Huiir Yvt
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Fg ghSkel wha e agtell Al 7h =gt

1.185
a
= 1.180
:‘g
w
w
8
I= b
w1475 b
b
1170 — : : '
180-25 180-20 180-15 none
Treatments
Ifig. 3-36. Firmness of cach treatments in fruit flesh.
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tl, 719 Aol e 8 A 95 stH, vt twl X gl uvsia @
S7F A dERs o) B A A e w2 HE
B Agoae Alzade] AAN Ayd =g UE 3. F4A5EE 1o A
g W=E R g Ay, Aol 2% E 3 A Aolrt e, g My
Fo] Aule B3] £ o] w}lfﬁi ArgEe) gk g o] EA T A e
Aol At og e £E0, o= Agd AR u FESHA] 2%
on AAHEs} WAool A] Fgo] BHEFPul Ao Z AR, B A A AU
7} 1%3F 40cm, E3F 90cm oAl ol WD F9FL AAE Aoz o ZAu|A o
= Waolgtn 1] oE U ALAAE S HWE AAeeE Aol "adSs ¢

Wtk B3 ALAQUANE 2FEL F35 20 WAE ANTEE g, /]
$EHL AEE Aol FHT Ao Arac

2. A4 285499 41
7 Ag A8 o
At iy

FANAERE HAINE(Cucumis melo L) ‘World' (5 d 8D ANEHE AF&3)
At FEE trays polystyrene tray s AFE3R 2, trayd celld+ tapered-square
celiel ¢ 40, 50, tapered-cylindrical cell§]l 7% 720l9iv). 8¥2Y =F359rl. &%
2y MEAAMESAA)E AHEReM, ebb and flow WA (A7HAIAH) 02 1S
uho} 149 EEE 1/2 59 Yamazaki B2 v Fdlg, 1982)& ¥3s A9, o
471 3-4vl<l 849 23d #4354l

T U ® A

fdeH A3 sl Jgde Arls Gzt g AFAA el Agsed
AgAde 4o ohdlm A5E shrolNE T2EeIAY. AAFY] Ao wEgde
SEA7, AMGE ol wek o)zt glo] ALl tFIME FUAFE dojHa K
B & 5L sHTh st ol AV T HEle mE i e A A
A9Ae TRY art ok WEe] A9 HEAOR AL A 374 4PAe
Gkl KA ASAYE B Ak AAS A F48 1o ARl Hol Ao
2 ek 4089 A 7230 nlE shilEel g, dle) A Adskder], 4w
Aol Ak, =, el v’iﬂoﬂ Wl witel e gXE ARst "o 2wl 49 =
Ashe e Rtk @, 1239 A9 403 v Mu w7k 2ule) At A
A % et Ao é 54 maaser @ Aol @A A4ANE LAEel
ok
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Table 3-4. A#A zy]o)] uf& M2 go| A5

shoot dry wt root dry wt )
treat root:shoot ratio
mg mg
40 335 86 0.26
H0 326 84 0.26
72 316 77 0.24

AV AW LT W A EDNE (Cucumis melo 1)Q1 ‘World C8 @ SR /WLAE)E A3
ol S8 trayl: polystyrene trays ARE3FRF o trayd celld & tapered-square cell
Q1 500 A, 891491 vpgatdie). fERE MRA(KEEAAE A oH, ebb and
flow W2 oil sl ‘:”‘0]- 14? FHE 1/2 ¥%2 Yamazaki BE v F A (iR,

|

&
1982)% &tsll =Qvk ]l 1, 3%1el €A HMUREE w olml=AbAAE 0, 10, 20,

30ppm WA E] ST okl /Lf? 25 R] g AEFAAe FHEFE BEEE
At g1 Al 89l 279 Aslvh Y E ALES o] R gkl B4 E2 A

ALgEh A Sl

QA g W 2l

SUA Wi A KA S o ohumate] FHE 7129 wate] disto]
AR QUL Qb ol AR T QaE obu e abE G R B de Paswet B
B, ALl kel A Rek A ﬂl— B0ppmAl A A&o] F& AFL wA ot A
Q1 fol e vullA ekgku) B AFH M E A W eﬂ,—g— THR e, A
e Aes Aol 1912 a}-t}ﬁ; At dubAe SHANE BFEF F2
A ol A0 WA So] "olx e @4bol L}E}M“& A ol g )
Aol Fatsaiiu) vl AsL R, FARu A AbgeE F4 Sold wast &
Wk ol i ‘?l Astaze] mulzh A vdeuEs §71% 9 om@ = Sugdel

: 2 #sly) 9 49e & W o S

(o}

W grulaol 8 Ao Alsiw, L A%le] Av)s
A

AT ool ofe] Ayl ulu} I Atk Alol M e WEke ded A g ol
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Table 3-5. o}r] :=AFAl A 7} W& weol A8 vxEs a3

shoot dry wt root dry wt )
treat root:shoot ratio
mg mg
0 328 84 0.26
10 330 86 0.26
20 328 86 0.26
30 336 89 0.26

3 AE 275EE Hd HA FH49 2 945 Y

a3y

719 88 F e FHAHYg 1o wE JA5E Pyl AsA APE FaAE
Aok FAE 104, 124, 1382 dAsATh. 4 A @Al 228& {7l
3 ek 69 20U(FE T 48U 14 FFete] I, F A, AAEF, He
W gAAE - AEE 58 2439 9r &23e IdxA(digital refractometer,
TRM-110, NOW.)E o]-&3te] #7t gl FHFE(center) ¥ A F3liz d&o] T+
H(middle) 22 Yol FA3AT 78 5U(FE F 629)0 24 F53le] 19 S U3t
A ZAsFA Tk

AT g 2 A

3149 Azl M AFE FEE £E F BAANE 08NN FEA A w2
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Iig. 3-563. Growth monitoring system
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Harvest times
Ifig. 3-08. Shoot (resh weight according to concentration of amino
acid at the time of appearance of one true leaf. 1-0, 1,
2, 3. At the time of appearance of one true leaf. 0, 1,
2, 3¢ concentration of amino acid. 0: Oppm, 1: 10ppm, 2:
20ppm, 3¢ 30ppm. 1st: First harvest, 2nd: Second
harvest, 3rd: Third harvest, FW: Fresh weight.
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Fig. 3-569. Shoot dry weight according to concentration of amino

acid at the time of appearance of one true leaf. 2-0, 1,

2, 3 At the time of appearance of one true leal. 0, 1,

2, 3. concentration of amino acid. 0: Oppm, 1: 10ppm, 2:

20ppm, 3. 30ppm. lIst: First harvest, 2nd: Second

harvest, 3rd: Third harvest, DW: dry weight.
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Ifig. 3-60. Shoot fresh weight according to concentration of amino
acid at the time of appearance of two true leaf. 2-0, 1,
2, 3¢ At the time of appearance of two true leaf. 0, 1,
2, 3. concentration of amino acid. 0: Oppm, 1: 10ppm, 2:
20ppm, 3¢ 30ppm. 1Ist: First harvest, 2nd: Second
harvest, 3rd: Third harvest, FW: Fresh weight.
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Fig. 3-61. Shoot dry weight according to concentration of amino
acid at the time of appearance of two true leaf. 2-0, 1,
2, 3. At the time of appearance of two true leaf. O, 1,
2, 3. concentration of amino acid. 0: Oppm, 1: 10ppm, 2:
20ppm, 3 30ppm. lst: TFirst harvest, 2nd: Second
harvest, 3rd: Third harvest, DW: Fresh weight.
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Ifig. 3-62. Plant height according to concentration of amino acid
at the time of appearance of one true leaf. 1-0, 1, 2, 3:
At the time of appearance of one true leaf. 0, 1, 2, 3:
concentration of amino acid. 0: Oppm, 1: 10ppm, 2:
20ppm, 3¢ 30ppm. Isti First harvest, 2nd: Second
harvest, 3rd: Third harvest, H: plant height.
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Fig. 3-63. Plant height according to concentration of amino acid
at the time of appearance of two true leaf. 2-0, 1, 2, 3:
At the time of appearance of two true leaf. 0, 1, 2, 3
concentration of amino acid. ¢: Oppm, 1! 10ppm, 2:
20ppm, 3¢ 30ppm. 1st: First harvest, 2nd: Second
harvest, 3rd: Third harvest, H: plant height.
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g, 3-64. l.eafl length according to concentration of amino acid at
the time of appearance of one true leaf. 1-0, 1, 2, 3: At
the time of appearance of one true leaf. 0, 1, 2, 3:
concentration of amino acid. 0: Oppm, 1 10ppm, 2:
200pm, 30 30ppm. 1st: First harvest, 2nd: Second
harvest, 3rd: Third harvest, LL: leaf length.
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Fig. 3-65. Leaf width according to concentration of amino acid at
the time of appearance of one true leaf. 1-0, 1, 2, 3: At
the time of appearance of one true leaf. 0, 1, 2, 3:
concentration of amino acid. 0: Oppm, 1! 10ppm, 2:
20ppm, 3: 30ppm. 1st: First harvest, 2nd: Second
harvest, 3rd: Third harvest, LW: leaf width.
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Ifig. 3-66. TLcal length according to concentration of amino acid
at the time of appearance of two true leaf. 2-0, 1, 2,
3. At the time of appearance of two true leaf. 0, 1, 2,
3. concentration of amino acid. 0: Oppm, 1: 10ppm, 2:
20ppm, 3 30ppm. Ist: First harvest, 2nd: Second
harvest, 3rd: Third harvest, LL: leaf length.
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Fig. 3-67. Leaf width according to concentration of amino acid at
the time of appearance of two true leaf. 2-0, 1, 2, 3: At
the time of appearance of two true leaf. 0, 1, 2, 3:
concentration of amino acid. 0: Oppm, 1: 10ppm, 2:
20ppm, 3¢ 30ppm. 1st: First harvest, 2nd: Second
harvest, 3rd: Third harvest, LW: leaf width.
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Mg, 3-68. Leal size of one and two position according to
concentration  of amino acid at the time of
appearance of one true leaf. 1-0, 1, 2, 31 At the time
of appcarance of one true leaf. 0, 1, 2, 3:
concentration of amino acid. O Oppm, 1: 10ppm, 2:
20ppm, 30 30ppm. 2nd: Second harvest, 3rd: Third
harvest, LI leaf lenght, LW: leaf width.
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Fig. 3-69. Leaf size of one and two position according to concentration
of amino acid at the time of appearance of two true leaf,
2-0, 1, 2, 3 At the time of appearance of two true leal. 0,
1, 2, 3! concentration of amino acid. 0: Oppm, 1! 10ppm, 2:
20ppm, 3@ 30ppm. 2nd: Second harvest, 3rd: Third harvest,
LL: leaf lenght, LW: leaf width.
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Fig. 3-70. Sugar content of melon flesh according to leaf color at 55
days after pollination. leaf-4: 99% dry, leaf-3: 80% dry,
leaf-2: 50% dry, leaf-1: yello green. Mean separation by
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Trig. 3-71. Tyuit {resh weight(kg) according to leaf color at 55 days

VAl o] iV N A )RE e

Fruit size (cm)

alter pollination. leaf-4: 99% dry, leaf-3: 80% dry, leaf-2:
H0% dry, leaf~1: yello green.
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Iig. 3-72. Pruit size (cm) according to leaf color at 55 days after

pollination. lcaf-4: 99% dry, leaf-3: 80% dry, leaf-2: 50%
dry, leaf-1: yello green. Fr-H: Horizontal fruit; Fr-V:
Vertical fruit.
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Fig. 3-73. Fruit firmness according to leaf color at 55 days after
pollination. leaf-4: 99% dry, leaf-3: 80% dry, leaf-2: 50%
dry, leaf-1: yello green.
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Ifig. 3-74. Sugar contents of melon flesh according to leaf color at 48
days alter pollination. leaf-3: 50% dry, leaf-2: leaf margin
dry, lcaf-1: yello green. Mean separation by Tukey’s
multiple range test, at 5% level.
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Fig. 3-75. Fruit fresh weight (kg) according to leaf color at 48 days
after pollination. leaf-4: 99% dry, leaf-3: 80% dry, leaf-2:
50% dry, leaf-1: yello green. Mean separation by Tukey's

multiple range test, at 5% level.
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Fig. 3-77. Fruit firmness according to leaf color at 48 days after
pollination. leaf-4: 99% dry, leaf-3: 80% dry, leaf-2: 50%
dry, leaf-1. yello green. Mean separation by Tukey's

multiple range test, at 5% level.
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Fig. 3-78. Sugar contents (Brix %) of melon flesh according to leaf
color at b3 days after pollination.
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Fig. 3-79. Fruit fresh weight (kg) of melon flesh according to leaf
color at 53 days after pollination.
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of net form.

- 167 -



1.24

Fruit fresh weight (k@)

1.08 r

n-3 n—2 n—1
Stage of net form

Fig. 3-81. Fruit fresh weight (kg) of melon flesh according to stage of
net form.

~ 168 -



Magt S8 XS &+ W o Ty 2] AJAE i

A ek A A5 HA

ol 4 Wt n]
Apg Aol Alzaglel A QA 9 FRel o] Bl (Actuator), AlA H El=do], Qe FH o)A
& A8k VlLi'l Aol chare]sre] o] &4 Aol o) Ael7] 712 AAE F3
SFQA. A 4= g kel e A AL e AR JE F o] Lo o] st
AL ”‘f‘ol Golathatt AAEA o] E ko] HFL C++E APEEte] E-the ¥
Sf

]l vllapis ALASE

! Om

1...

O i

=

A5 Ul g W A%

L A A5

7h A Ao 918 A oj A FH 2] A

SR s *JJ*‘--°~ 91 g EA A gk R ke de) Alade] g AEsts
3 wQsky] flskel tgel B nE GEY] stEdolE ARgske] et o RE AE
g AE At ol L-'l~‘?~”] N vpedog dEselx g A Bt o &

T gEd Am Ae)eh Aol

> rLlo Bromn Je o&m

AL QLo ol X THE] Slstel ®o A
Srglolstel Reld el Ha GF AERE A%l BT el A
Ad AN 58 Hirel slrgel: e 2Tt o] A Fad

AolsL g kv pAAe] WA Ao FF smelol Axuel dAdNAE A
Farel sbgel Afriio] wA¥ F glolok B g o shmdlo) Axwel A
P o] MR Sl 3 el AN Sl ok lfolole ) £ Aw gl

Awg ool §Ad st Az

o

AL A gl Zrelan gleldel s gghol et
w4l 101%1
PolRol Al ARERE Ay vk weke) ] Al Al2"2 29 4-13 o] T

A glvt.

’

O

- 169 -



02
Ol

S5 Qi Ao

o e 1o 1o 1ef 1o 19|

— [0 r

oo g0 »
[

—éjg—m AL-[J A-| E” O| E-I 110 |

29 4-1 FF sugel Axd FAE

2 dA3E dRack) FEY A3 (Flexible) ¢¥4& W 2Bus) 728 ZE A= 38
=4go] Azds daglen 32CH7A &4k 7153 A/D Converter® =9F DIO R
zo o3 FHFE A2 HASm AF £ o AF JETE OP Ampd
C-VIEE& o]&3te] At FHox Hastozy AT AN AzAE & 5 QA
st om Onel= w9l(16719 &F# )] o] Ay &9 sp=go] A=l /i)

dEEe deg R FlA & F s /W A (Monitor) A& 233

HE

HFEE 9292 95, & vigen do mye Zzagoes 24U 848 <
A&ta ol & ntgo R 7hEe] dFooHE AlojsA dArh Aladle {2 2 B4 2
HolA dekd el % VO ZAE =Qlsksivh. el o el AR AWM fe

|
e s “A/D BEF A & dA &7 AsiA Adske]l Fele] gros Wi
F A HF-AS M BETE FES shylrk 283 LEDE A& sko], AA 9] gl
3k 7EAE AfaA A4, Aol gel wstE 8 AxdelA dolE 4 A sk
ok 2E]a AW Zhze] e e)elE F&Hom Aojdtr] e Aol el sl

o

- 170 -



A 22913 8 9 %3 “Power Relay W="8 Fa-& 849

L 59 Ao ) (Main Controller)

S Aol el ARyl A F3FEE Pentiumy ZEAAE gAlste A== 9
By A Ak ]1;11-515,1_ e rde] Ao A}, a8 4-29F Zol, 2449 Al

Aol E] ) opvkitire] kS vlxY gtom WEsle] gEutA s YA AFE W
Aol slo] Awriiz WSE 4= 9l 32CH A/D BREE A4S 3. 349 A/D
Hrzo] wlEle]l AWy Hloe} Muxd &% 4l o] AFoRM ddA A FHE
HE v s Al §)uga) Griel HWEd WAE g AlolHE & AU o]
oAl Atsls] glElA v E VO nE"g FEAEnh dFY HEE TR £¥og
ojxu] Azys e ¢lyjo] Ry Al tAd “A/D REVNANE WEstE of
Gy A9 wlojeli vl gho s WEAZITH o] fE RFUE Z2aPe 24
= Aﬂ‘-‘fl shiz vl ARg-skA €k “tAE /O RETE BEUYH ZRIO &
Wopa] o) el o] tle] 8k M EE ON/OFFS] F& o3& gk,

oZ:

o‘
o

gl
ek

= = B D
== "‘] AD B E

0o
=

|
[

|| V=L =5, Ol
L S — ] " onooo

AIAE RIO] f Bal 8 2 HE HXE 0 =

i 4-2. F #HEg el A

N

L._/
ol
N
=

U@ vlslel glelvlo) s Alzagle
Ajzmelo] G W aLgeel (1A AL Tlaﬁzﬂ 1 4- Sﬂ} 7Lo] @ glgle] AlaElS

Ao Stela] o) Fojlolu] S 919

41 ] ]0]9] /E“/VI I” ]k] _‘r ”]9] /\] /] = ‘Tj‘ “7( /qo]:]” tﬂp,]. }}‘_C”% -/—g‘;:d’_% _é_]_%j\‘;]— g

}

Aol Ao 2k olong zb 1o %21,9;6‘ ALE AFste] FH Axgle] HH5 o

A H G R

JEL I 7| I AR R R R | ﬁ?l 3 rxE XA vk “Power Relay BRE="= 1671
o] el Frofeolulir A9 4= A slen Huy Z2aRs FA ‘YAE O B
12O Al 7)) o) 0’1’011"]1] e e viste] AfEA Ul AsddelHE A 9 oW

- 171 -



A% & QA shsieh of nEe ol Fdelee] sl W WA & A
Bl FHE FAvh

AF-AG W BEE GolA ATHE W wEd HEE Frn F AFE
Sl "A/D RE"SH QlEsola B 4 gk AdHe) Azt o)y Wl HlolyE
FHC o HEE RAYY AM dolHE AEe W & rk ela AMdely
o MEAHE A AxwelA BelAst ¢ 5 JES LEDE $HE sheld EASH
st e,

o[ 1o[ 1o 1o 1o e[ 10|

Y 44 ARG W

a9 445k 2ol AFY AN g AP
AATFE A28 PHE Atk #2304 AA

- 172 -|

d nE 7y
W AA Fi& o5zd) LEDE TE
NF 7 Bol oW o]& OP-AMPE A&



& AT -G WA Sk olBeeld Agel gow R A Hn og “uAd

VO el el el 213 o G| oha oS Op AMP
o @ kel mawl ol aeIA LEDE FEAA A oyold EdAeunE =
Aol QAU Adstkel WA kel DA FENA W BBE 2 - A o
Atk LE] i S0l BE ACLE A A o AU R2AN W
GRS N 4k S Aol o s 4 aA wele A Al 2 P st

32/]~% A A} QAL

np, slrgfo] Y1 RS 918 o (Firm-Ware) 2] A A

SEA AL S A A% d5 9 e B Axdel 8 FAE 0oy
W), G5, AU 9, ), 7S W), AE, ReAE, SEdel, o]y
Sl WYl R, AUAE, A4 54, @700 g ojed Ak Aoz A
A Aol GAHAW FYoE AA Aol T FE Ak FWIN7] Ao vl A
2} A5 Aviste] DL 4R Aol @ Aws BaloiE AAw

2 A A F A Wi ad Ael® S glvh FW17] Aol el A
MK A Ee A AEEE 4 AR sidekel ol g9 u R a1 Al

Lo 2 -
$ 8 4 gk

=3

WoQlpel A 29, )@, TG, AR ¥ el Auje] Wed NE RES SyPFos
A} %ﬂ | 3hiz Alzaglhs Akl Far)ziAe] vyl A gxlaAle] s dgsid
v} IO"' I R A =R 07 s o R

meked Aol 918k A4 1= Zb Alo] "R P JbE A7 FAAIZ Bed

L TRE AL, 2 ghel A akE e A 5 gk ojed AAYE JHE Sl
QLT g5/ Ve MaEE Abs o AASglE mnk onv gtk e o dAd
Bz AN Aol o] 2 ks AR Alojstelok ) As o AdAd A A
A elid ek Ve G AE s AR A A dg B g e A
2=gle] slriglo]l V3L s S8 ylelel 2R sEot

void CDesView: AutoPumpBedAO

{
A Rehe
static BOOIL. blsWheaterOn=FALSL;
static BOOI. blsColdValveOn=IFALSE;
static int nWheater'T'ime;
static int nColdValveTime;

// Pl
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static BOOL bIsHpAOn=FALSE;
static BOOL bIsOpAOn=FALSE;
static BOOL blsARest=FALSE;
static BOOL blsABed=FALSE;
static int nHpATime;

static int nOpATime;

static int nARestTime;

static int nABedTime;

// EC

static BOOL bIsWpumpOn=FALSE;
static BOOL blsPertPumpOn=FALSE;
static BOOL bIsEcRest=FALSE;
static BOOL bIsEcBed=FALSE;
static int nPertPumpTime;

static int nEcWpumpTime;

static int nEcRestTime;

static int nEcBedTime;

/) 3

static int nLevelWpumpTime;
/7R

static BOOL bAlarm = FALSE,
static int nWarning=0,

static BOOL bWarning=FALSE,;
static int nTurn=0;

char szTime[9];

float ph_a, level, ec, wtemp;

if (1IsComplete)
return;

if (index==0) return;

ph_a = sensorlindex-1][ChanConfig[16]];
ec = sensorlindex-1][ChanConfig[24]};
wtemp = sensorl[index-1][ChanConfig{12]];

if (ph_a>pumpsetup.pump_a.nPhUp){
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il (nPhAlarm!=0)
nPhAlarm--;
hPPhIligh = TRUL;
}
clse il (ph_a<pumpsctup.pump_a.nPhlLow){
if (nPhAlarm!=0)
nlP’hAlarm--;
bPPhiligh = FALSE;
}
if (ce>pumpsctup.pump_a.nlicUp){
il (nlicAlarm!=0)
nlcAlarm—-;
hlctligh = TRUE;
}
clse il (ecc<pumpsctup.pump_a.nlfcLow){
il (nEeAlarm!=0)
nlleAlarm=--;
blicITigh = FALSE;
}

i[ (wtemp>pumpsctup.pump_a.nWtempUp){
il (nWtempAlarm!=0)
nWtempAlarm—-;
hWitemplligh = TRUIE;
)

clse i (wtemp<pumpsetup.pump_a.nWtempLow ){

il (nWtempAlarm!=0)
nWetempAlarm-—-;
bWtemplligh = FALSE;
}

switch (W Turn){
casc 0

/7 PIT ALA|
if (pumpsctup.pump_a.hPHON){

if ((BISIIPAON) && (IbIsOpAOn) && (!bIsARest) && (IbIsABed)){

if (ph_a>pumpsctup.pump_a.nPhUp){
_strtime(sz Time);
DOUTBED_A, OFTY;
fprintf((plPump, "%s Al Bed 3 3E
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_strtime(szTime),
DOUT(HP_A, ON);
DOUT(STIR_A, ON);
fprintf(fpPump, "%s A2l HP H33* ON\n", szTime);
bIsHpAOn=TRUE;
nHpATime=pumpsetup.pump_a.nHpTime;

}

else if (ph_a<pumpsetup.pump_a.nPhLow){
_strtime(szTime);
DOUT(BED_A, OFFE);
fprintf(fpPump, "%s A2} Bed X OFTF\n", szTime);

_strtime(szTime);
DOUT(OP_A, ON);
DOUT(STIR_A, ON);
fprintf(fpPump, "%s A<l OP X ON\n”, szTime);
bIsOpAOn=TRUE;
nOpATime=pumpsetup.pump_a.nOpTime;
}
else
nPhAlarm=pumpsetup.nAlarmTime;
}
if (bIsHpAON)X{
if (nHpATime==0){
_strtime(szTime);
DOUT(HP_A, OFF);
DOUT(STIR_A, OFF);
fprintf(fpPump, "%s A2l HP H X OFF\n”, szTime);
bIsHpAOn=FALSE;
bIsARest=TRUE;
nARestTime=pumpsetup.pump_a.nRestTime;
}
else
nHpATime--;
}
else if (hIsOpAOn)X{
if (nOpATime==0){
_strtime(szTime);
DOUT(OP_A, OFF);
DOUT(STIR_A, OFF);
fprintf(fpPump, "%s A2l OP H = OFF\n”, szTime);
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bIsOpAOn=I*ALSIE,
DIsARest="TRUIL;
nARestTime=pumpsctup.pump_a.nRestTime;
}
clse
nOpATime--;
}
/TR AR
if (bIsARest){
if (nARestTime==0)
_strtime(szTime);
DOUTIBED_A, ON);
fprintf([pPump, "%s A2l Bed B X ON\n", szTime);
bIsARest=I"ALSIE;
nTum = 1;
}
clse
nARestTime—-;
}
break;
}
nTurn=1;
break;

case 1 :

// TCALA

il (pumpsectup.pump_a.hlEcOn){

if ((blsPertPumpOn) && (bIsWpumpOn) && (!bIsEcRest) && (IbIsEcBed)){
if (ce>pumpsctup.pump_a.nEcUp)H{

_strtime(s7 Time);
DOUTWBED_A, OFF);
(print(((pPump, "%s A2l Bed #3532 OFF\n”, szTime);

_strtime(szTime);
DOUT(WPUMP, ON);
DOUT(STIR_A, ON);
fprintf(plPump, "%s FC 44 &5 #H ON\n", szTime);
LIsWpumpOn="TRUIL;
nEcWpump lime=pumpsetup.pump_anEcWpumpTime;
}
else il (ce<pumpsctup.pump_a.nlicLow )
_strtime(sz Time);
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DOUT(BED_A, OFF);
fprintf(fpPump, "%s A2l Bed HZ OFF\n’, szTime);

_strtime(szTime);
DOUT(PERTPUMP, ON);
DOUT(STIR_A, ON);
fprintf(fpPump, "%s EC 9| &H X ON\n”, szTime);
blsPertPumpOn=TRUE;
nPertPumpTime=pumpsetup.pump_a.nPertPumpTime;
}
else
nEcAlarm=pumpsetup.nAlarmTime;
}
if (bIsWpumpOn){
if (nEcWpumpTime==0){
_strtime(szTime);
DOUT(WPUMP, OFF);
DOUT(STIR_A, OFF);
fprintf(fpPump, "%s EC €3~ T3 ¥ X OFF\n", szTime);
bIsWpumpOn=FALSE,;
bIsEcRest=TRUE;
nEcRestTime=pumpsetup.pump_a.nEcRestTime;
}
else
nEcWpumpTime--;
}
else if (bIsPertPumpOn){
if (nPertPumpTime==0)}{
_strtime(szTime);
DOUT(PERTPUMP, OFF);
DOUT(STIR_A, OFF);
fprintf(fpPump, "%s EC W& ¥ 3 OFF\n”, szTime);
bIsPertPumpOn=IFALSE;
blsEcRest=TRUE;
nEcRestTime=pumpsetup.pump_a.nEcRestTime;
}
else
nPertPumpTime——;
}
//FA AIZE
if (bIsEcRest){
if (nEcRestTime==0){

- 178 -



_stetime(sz Time);
DOUT(BED_A, ON);
fprintf(fplPump, "%s LC Bed H3E ON\n”, szTime);
bIsEcRest=[FALSIE;
nlicBed Time=pumpsetup.pump_a.nEcBedTime;
nTurn=2;
)
clse
nlicRest’Time——;
}
break;
}
nTurn=2;
break;

case 2 -
/) NE- AA

it (pumpsctup.pump_a.hWiempOn){
il ((UhIsWheaterOn) && (IblsColdValveOn)
if (wtemp>pumpsctup.pump_anWtempUp){
_strtime(sy Time);
DOUTBED_A, OFE);

(printf{(plPump, "%s A2l Bed 83X OFF\n”, szTime);

_strtime(sz’Time);
DOUT(COLDWATERVALVIE, ON);
DOUT(STIR_A, ON);
fprintf(fplPump, "%s A2l W4 WHE ON\n”, szTime);
hlsColdValveOn=TRUE;

nColdValveTime=pumpsetup.pump_a.nColdwatervalveTime;

}

clse il (witenmp<pumpsctup.pump_a.nWtempLow){
_strtime(sz’T'ime);
DOUTMBED_A, OFF);

fprint(((plPump, "%s A2l Bed #3X OFF\n”, szTime);

_strtime(szTime);
DOUT(WIIEATER, ON);
DOUT(STIR_A, ON);
fprint((pPump, "%s A2l 9% 31E ON\n”, szTime);

- 179 -



bhlsWheaterOn=TRUE;
nWheaterTime=pumpsetup.pump_anWheaterTime;
}
else
nWtempAlarm=pumpsetup.nAlarmTime;

}

if (bIsColdValveOn){
if (nColdValveTime==0){
_strtime(szTime);
DOUT(COLDWATERVALVE, OFF);
DOUT(STIR_A, OFF);
fprintf(fpPump, "%s A<l ¥4 WE OFF\n", szTime);
blsColdValveOn=FALSE;

_strtime(szTime);
DOUT(BED_A, ON);
fprintf(fpPump, "%s A2l Bed = ON\n”, szTime);

nTurn=0;
}
else
nColdValveTime—-;
}
else if (bIsWheaterOn){
if (nWheaterTime==0){
_strtime(szTime);
DOUT(WHEATER, OFF);
DOUT(STIR_A, OFF);
fprintf(fpPump, “%s A2l 4% 38 OFF\n”, szTime);
blsWheaterOn=FALSE;

_strtime(szTime);
DOUT(BED_A, ON);
fprintf(fpPump, "%s A2l Bed ¥ 3 ON\n”, szTime);

nTurn = 0;
}
else
nWheaterTime—-;
}
break;
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}
nTurn=0;
break;

Y/ Switch
[Tlush(fpPump);

}
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WM_CLOSE @ 1829-7] &3] uf 1|5
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WM_INITDIALOG @t 817427 35412 7] 2 el Bl
WM_INITMENU w577 #Adstr] 2 el Bz
o S1E MALA]
WM_COMMAND : w57 3355 A9gS o 2y
WM_TISCROLL @ vi§-2=5 3 ~2z3808 39 & o 1y
WM_KEYDOWN : 7] l= 4 —“—&’i 2R
WM_LBUTTONDOWN @ 1% w92~ HMES 538 o 2l
WM_TIMER @ #1451 %}-olrﬂol thgk etojm ShA dgo) AHAE W By
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int WINADPL WinMain(...)
{
MSG msg;

while (GetMessage(&msg, D)) |
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i

DispatchMessage(7msg);

e AAAA SRS A g Lol Hokrt Ao,

SHaleE g W ol afx_msgE AA WAA $H 8

shtelge] HAA $9 F5E ERSE BAss naz

DECLARE_MESSAGE_MAP() ¥3%
class CAppWindow : CFrameWnd {
public:
CAppWindow();
//AY7E EF
afx_msg void OnPaint();
/RS9 27 2AE OE
afx_msg void OnSize(UINT nType, int cx, int cy);
protected:
/) EN7IE UE
afx_msg void OnClose();
DECLARE_MESSAGE_MAPOQ);
b
BEGIN_MESSAGE_MAP(CAppWindow, CFrameWnd)
ON_WM_PAINT() // OnPaint() ¥ 3%
ON_WM_SIZE() // OnSize() ¥+ =&
ON_WM_CLOSEQ // OnClose() = &&
END_MESSAGE_MAPQ

SN WA W et
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g16) WIAA el Vbt e Ul Foheksle

BEGIN_MESSAGE_MAP(CDesView, CView)
ON_WM_SIZIEQ)
ON_WM_CREATEQ
ON_WM_TIMERQO
ON_COMMANDUID_WINDOW_CO02, OnWindowCo2)
ON_COMMAND(ID_CONFIG_ADIO, OnConfigAdio)
ON_COMMAND{ID_CONFIG_NEW, OnConfigNew)
ON_COMMANDID_CONTIG_OPEN, OnConfigOpen)
ON_COMMANDUID_CONFIG_SAVE, OnConfigSave)
ON_COMMANDUD_CONFIG_SAVE_AS, OnConfigSaveAs)
ON_WM_LBUTTONDBLCLKO)
ON_WM_RBUTTONDOWNOQ
ON_COMMANDUID_CONTROI._ILLAMP, OnControlLamp)
ON_COMMANDUD_CONTROL_FLOWFAN, OnControlFlowfan)
ON_COMMANDUD_CONTROL_VENTFAN, OnControlVentfan)
ON_COMMANDUD_CONTROL_SPRAY, OnControlSpray)
ON_COMMANIXID_CONTROIL_SHIELDCURTAIN, OnControlShieldcurtain)
ON_COMMANDUID_CONTROL_THERMOCURTAIN,
OnControlThermocurtain)
ON_COMMANDUD_CONTROL_PUMP, OnControlPump)
ON_COMMANDUD_PUMP_SETUP, OnPumpSetup)
ON_COMMAND{ID_CONTROL_AIRCON, OnControlAircon)
ON_COMMANDUID_CONTROL_HUMIDIFIER, OnControlHumidifier)
ON_COMMANDUID_WINDOW_STATE, OnWindowState)
ON_COMMANIXID_WINDOW_CULTI, OnWindowCulti)
ON_COMMAND{UID_WINDOW_EC, OnWindowEc)
ON_COMMANDUID_WINDOW_LIGHT, OnWindowlIight)
ON_COMMANDUD_WINDOW_PH, OnWindowPh)
ON_COMMANDUD_WINDOW_TEMPERATURE, OnWindowTemperature)
ON_COMMANDID_CONFIG_CHANNEL, OnConfigChannel)
ON_COMMANDUD_WINDOW_DO, OnWindowDo)
ON_COMMANDID_WINDOW_ITUMI, OnWindowHumi)
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ON_COMMANDID_WINDOW_LEVEL, OnWindowLevel)
ON_COMMANDID_CONTROL_WINDOW, OnControlWindow)
ON_COMMAND(ID_CONFIG_SCALE, OnConligScale)
ON_COMMAND(ID_CONTROL_CEIL, OnControlCeil)
ON_COMMANDID_CONTROL_WPUMP, OnControlWpump)
ON_COMMAND(ID_CONTROL_CO2, OnControlCo2)
ON_COMMANDID_CONTROL_STATUS, OnControlStatus)
ON_COMMAND(ID_SCALE_CO02, OnScaleCo2)
ON_COMMAND(ID_SCALE_CULTI, OnScaleCulti)
ON_COMMANDUID_SCALE_EC, OnScaleEc)
ON_COMMANDID_SCALE_HUMI, OnScaleHumi)
ON_COMMAND(D_SCALE_LIGHT, OnScaleLight)
ON_COMMANDID_SCALE_PH, OnScalePh)
ON_COMMAND(ID_SCALE_TEMP, OnScaleTemp)
ON_COMMANDID_S20UT_C02, OnS2outCo2)
ON_COMMANDID_S20UT_CULTI, OnS2outCulti)
ON_COMMANDID_S20UT_DO, OnS2outDo)
ON_COMMANIXID_S20UT_EC, OnS2outEc)
ON_COMMAND(ID_S20UT_HUMI, OnSZ2outHumi)
ON_COMMAND(ID_S20UT_LEVEL, OnS2outLevel)
ON_COMMANDUID_S20UT_LIGHT, OnS2outlLight)
ON_COMMANDID_S20UT_PH, OnS2outPh)
ON_COMMANDID_S20UT_TEMP, OnS2outTemp)
ON_COMMAND(ID_CONTROL_AIRCONZ, OnControlAircon?2)

ON_COMMAND(ID_FILE_ERASE, OnFileErase)

END_MESSAGE_MAP()
o} o] WAlA WL Aol nhe-so JBWES ] EEFY S w OnLButton-
DbICIK) 37l AEF oz sEFT. o HAEsEyE Iungd s

CPoint

g Feolste] EHE AN 458 &%) o2 OnlButtonDbICk() &<

o}-3-2:9]

27}

22 AE¥t. OnLButtonDbICIK() $Fgoi e ojuf w92 FIE 9 ¢4

void CDecsView:OnLButtonDbICIk(UINT nFlags, CPoint point)

{
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il ( rLampl.PtinRect(point) || rl.amp2.PtInRect(point) ||
rLamp3.PtInRect(point) || rLamp4.PtInRect(point))
OnControllamp();
clse il (rIfans. PtInRect(point))
OnControlFlow (an();
clse if (Biglan.tInRect(point))
OnControlVentlan();
clse if (tLSpray.PtInRect(point)lirRSpray PtInRect(point))
OnControlSpray();
clse if (eShieldCtn.’tInRect(point))
OnControlShicldeurtain();
clse if (rThermoCtn.PtInRect(point))
OnControl Thermocurtain();
else if (rPump.ltInRect(point))
OnControlPump();
clse if (rAircon.PtInRect(point))
OnControlAircon();
clse if (rAircon2.PtInRect(point))
OnControlAircon20);
clse if (rITumidi.’tInRect(point))
OnControll lumidilicr();
clse il (rLWindow . PUnRect(point) || rRWindow.PtInRect(point))
OnControlWindow();
clse if (rCeil.PUnRect(point))
OnControlCcil();
clse if (rCo2ltire.PtinRect(point))
OnControlCo20);
clse il (rCo2.PtInRect(point))
OnWindowCo2();
clse il (rLight.PtInRect(point))
OnWindowl.ight(Q);
clse il (Temp.PtlnRect(point))
OnWindow T'emperature();
clse il (ePILPnRect{point))
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OnWindowPh();

else if (rEC.PtInRect(point))
OnWindowEc();

else if (rHumi.PtInRect{point))
OnWindowHumi();

else if (rCulti.PtInRect(point)|| rLiquid.PtInRect{point))
OnWindowCulti();

else if (rDo.PtInRect(point))
OnWindowDo();

else if (rLevel.PtInRect(point))
OnWindowLevel();

else if (rControl PtInRect(point))
OnControlStatus();
CView::OnLButtonDbIClk(nFlags, point);
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void CDcsView::OnWindowCo2()
{
CRect r(140,0, 640,200);
if (1(::IsCo2Created) !
pCo2Window = new CCo2Window;
pCo2Window->Create(NULL,” ]2+ & & A A1 A", WS_OVERLAPPEDWINDOW,
r, this);
IsCo2Created = TRUE;
pCo2Window—>ShowWindow(SW_RESTORE);
pCo2Window->UpdateWindow ();
return;
}
if (pCo2Window->IsIconic())
pCo2Window->ShowWindow(SW_RESTORE);
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clse
pCo2Window->ShowWindow(SW_MINIMIZE);
pCo2Window->UpdateWindow ();

rlo
@)
&

ZE A RISz Ul gre] CRrameWnd® 443l wEolyth o
Window 9] ]2~ xg o] o)1,

// co2windo.h

_4-
N

class CCo2Window : public CFrameWnd

{
DECLARE_DYNCREATE(CCo2Window)
public:
CCo2Window();
char szDatc[9), sz Timel9], szDisplay[50];
char szSensorl 100];
AR Ul e
CPen* plramclPen;
CPen= pmeshlPen;
CPen* pcoZlPen;
CPen* peoZ2Pen,
CPen* peo2alen;
protected:
virtual “CCo2Window();
afx_msg void Onlaint();
alx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
virtual void PostNeDestroy();
DECLARE_MESSAGIEE_MAPQ
b
Qo xrol A5 AMA Iyl Ui
Ny ojuiz S y]ss AlA jhee
S R IR B D 2
oJtlit aiglol A7 ghul. AlA| 1¢] 2 &
o it 1rol 97%1 191 1ol A N]3: vlelEE 970101xx.dat®2 A E T WS Lo}

- 193 -



uyl AEs gPd gae T Agstgoh A4 dolE HAe Euhe sl
2 Ang Nesy Aok oe o oy,
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void CDcsView::OnConfigScale()
{
if (MessageBox("A}d gh-& WASIAAFSUZ?", "2 A 81A] vhr L,

MB_YESNO|MB_ICONQUESTION) == IDYES) {
CConfigScale dlg;
char buf[20];
Scales templ32];
int I;

- 194 -



05/01/97 22:06:16 500.00 50000 50000 75000 75000 2.00 200 200 2.0
O5/01/97 22:06:26 500.00  500.00 50000  750.00 750.00 2.00 2.00 2.00 20
05/01/97 22:06:37  500.00  500.00  5H00.00  750.00 750.00 200 2.00 2.00 2.0
05/01/97 22:06:47  500.00  500.00  500.00 75000 750.00 200 2.00 2.00 20
05/01/97 22:06:58  500.00  500.00 50000 75000 75000 2.00 2.00 200 20
05/01/97 22:07:08  500.00  500.00 50000 750.00 750.00 2.00 2.00 200 20
05/01/97 2220719 500.00 50000 500.00 75000 75000 2.00 200 200 20
05/01/97 22:07:29  500.00  500.00  500.00  750.00 75000 2.00 200 200 20
06/01/97 22:07:39  500.00  500.00 50000 75000 75000 2.00 2.00 200 20
05/01/97 22:07:50  500.00  500.00 50000 750.00 750.00 2.00 200 200 20
05/01/97 22:08:00  500.00  500.00 50000 75000 75000 2.00 2.00 2.00 20
05/01/97 22:08:11 50000 500.00 50000 750.00 750.00 2.00 2.00 200 2.0
05/01/97 22:08:21  500.00 50000 50000 750.00 750.00 2.00 2.00 2.00 2.0
05/01/97 22:08:32  500.00  500.00 50000  750.00 750.00 2.00 2.00 2.00 20
05/01/97 22:08:42  500.00  500.00 50000 75000 750.00 2.00 2.00 2.00 20
05/01/97 22:08:52  500.00 50000 50000 750.00 750.00 2.00 2.00 200 20
05/01/97 22:0%:03  500.00  500.00 50000 750.00 750.00 2.00 2.00 200 20
05/01/97 22:09:13 500,00 500.00  500.00 75000 75000 2.00 2.00 200 20
05/01/97 22:09:24  500.00  500.00 50000  750.00 75000 2.00 2.00 200 2.0
05/01/97 22:00:34  500.00  500.00  500.00  750.00 750.00 2.00 2.00 200 2.0
05/01/97 22:00:45  500.00 50000 500.00  750.00  750.00 2.00 2.00 2.00 20
05/01/97 22:00:55  500.00 500.00  500.00  750.00  750.00 200 2.00 2.00 20
05/01/97 22:10:05  500.00  500.00 50000 750.00  750.00 200 2.00 2.00 20
05/01/97 22:10:16 500.00 50000 50000 75000 75000 2.00 200 200 20
05/01/97 22:10:26  500.00  500.00  500.00  750.00  750.00 2.00 2.00 2.00 2.0
05/01/97 22:10:36. 500.00 500.00 500.00  750.00 750.00 200 2.00 200 20
06/01/97 22:10:47  500.00  500.00 50000 75000 75000 2.00 2.00 200 20
05/01/97 22:10:57 - 500.00  500.00  500.00  750.00 750.00 200 2.00 2.00 20
05/01/97 22:11:08  500.00 50000 50000 750.00 750.00 2.00 2.00 200 20
05/01/97 22:11:18 50000 500.00  500.00  750.00 750.00 2.00 2.00 200 20
050197 22:81:20  500.00  500.00  500.00  750.00 750.00 200 2.00 2.00 2.0
05/01/97 22:11:39 50000 500.00  500.00  750.00 750.00 2.00 2.00 2.00 2.0
O5/01/97 22:11:50  500.00  500.00  500.00  750.00 750.00 200 200 200 20
05/01/97 22:12:00  500.00  500.00  500.00 750.00 750.00 2.00 2.00 200 2.0
05/01/97 22:12:11 50000 500.00 50000  750.00  750.00 200 2.00 200 20
05/01/97 22:12:21 50000 500.00 50000  750.00 75000 200 2.00 2.00 20
05/01/97 22:12:31 50000 500.00  500.00  750.00  750.00 2.00 2.00 2.00 2.0
05/01/97 22:12:42  500.00 50000  500.00 75000 75000 2.00 2.00 200 2.0
05/01/97 22:12:52  500.00 50000 50000 75000 75000 2.00 2.00 2.00 20
05/01/97 22:13:03  500.00  500.00  500.00 75000 75000 200 200 200 20
06/01/97 22:13:13 l‘" 0,00 1500.00  1500.00 2250.00 2250.00 26.00 26.00 26.00 26.00
O5/01/97 22:13:24  1500.00  1500.00  1500.00 2250.00 2250.00 26.00 26.00 26.00 26.00
05/01/97 22:13:34  (500.00  1500.00  1500.00  2250.00 2250.00 26.00 26.00 26.00 26.00
05/01/97 22:13:44 If)()() 00 1500.00  1500.00 2250.00 2250.00 26.00 26.00 26.00 26.00
05/01/97 221355 (500,00 1500.00  1500.00 2250.00 2250.00 26.00 26.00 26.00 26.00
05/01/97 22:14:05 1500.00  1500.00  1500.00  2250.00  2250.00  26.00 26.00 26.00 26.00
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/7127

sprintf(buf, "%7.2f",
dlg.m_Scalel = bhuf;
sprint{(buf, "%7.2f",
dlg.m_Scale2 = buf,
sprintf(buf, "%7.2{",
dlg.m_Scale3 = buf;
sprintf(buf, "%7.2f",
dlg.m_Scaled = buf;
sprintf(buf, "%7.2f",
dlg.m_Scaleb = buf;
sprintf(buf, "9%7.21",
dlg.m_Scale6 = buf;
sprintf(buf, "%7.2f",
dlg.m_Scale7 = buf;

scale[0].Slope);

scale[1].Slope);

scalel2].Slope);

scalel3].Slope);

scale[4].Slope);

scale[5].Slope);

scale[6].Slope);
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sprintl{hul, "%67.20",
dlg.m_Scale8 = hul;
sprint{(huf, "%7.2(",
dlg.m_Scale9 = hul;
sprint{(hul, "%7.20",
dlg.m_ScalelO = buf;
sprintl(huf, "%7.2[",
dlg.m_Scalcll = bul;
sprintf(hul, "%67.2",
dlg.m_Scalel? = buf;
sprintfCoul, "%7.2[",
dlg.m_Scalel3 = buf;
sprintfbul, "9%7.2",
dlg.m_Scaleld = hul;
sprintt(huf, "%7.2(",
dlg.m_Scaleld = huf;
sprintf(huf, "9%67.2(",
dlg.m_Scalel6 = bul;
sprintf{hul, "%67.20",
dlg.m_Scalel? = huf;
sprint{(hul, "%67.2(",
dlg.m_Scalel8 = huf;
sprintf(huf, "967.2(",
dlg.m_Scalel9 = bufl;
sprintf(huf, "967.2",
dlg.m_Scale20 = bul;
sprintf(oul, "%67.207,
dlg.m_Scale2l = bul;
sprintf(hul, "9%7.21",
dig.m_Scale22 = bul;
sprint{(hul, "%7.2",
dlg.m_Scale23 = buf;
sprintfthuf, "%67.20",

dlg.m_Scale2d4 - buf;

scale[7].Slope);

scalel8].Slope);

scale[9].Slope);

scale[10].Slope);

scalel[11].Slope);

scalel12].Slope);

scale[13].Slope);

scale[14].Slope);

scalef15].Slope);

scale[ 16].Slope);

scale[17].Slope);

scale[18].Slope);

scale[19].Slope);

scale[20].Slope);

scale[21]).Slope);

scale[22].Slope);

scale[23].Slope);
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sprintf(buf, "%7.2f", scale[24].Slope);
dlg.m_ScaleZb = buf;

sprintf(buf, "9%7.2f", scalel25].Slope);
dlg.m_Scale26 = buf;

sprintf(buf, "%7.2f", scale[26].Slope);
dlg.m_Scale27 = buf;

sprintf(buf, "%7.2f", scale[27].Slope);
dlg.m_Scale28 = buf;

sprintf(buf, "%7.2f", scale[28].Slope);
dlg.m_ScaleZ29 = buf;

sprintf(buf, "%7.2f", scale[29].Slope);
dlg.m_Scale30 = buf;

sprintf(buf, "%7.2f", scalel30].Slope);
dlg.m_5Scale31 = buf;

sprintf(buf, "%7.2f", scale[31].Slope);
dlg.m_Scale32 = buf;
// H3

sprintf(buf, "%7.2[", scale[0]Inter);

dlg.m_Scale33 = buf;

sprintf(buf, "9%67.2f", scale[l].Inter);

dlg.m_Scale34 = buf;

sprintf(buf, "%67.2f", scale[2].Inter);

dlg.m_Scale35 = buf;

sprintf(huf, "%7.2[", scalef3]Inter);

dig.m_Scale36 = buf;

sprintf(buf, "%7.2f", scale[4].Inter);

dlg.m_Scale37 = buf;

sprintf(buf, "%67.2f", scale[6].Inter);

dlg.m_Scale38 = buf;

sprintf(buf, "9%67.2f", scale[6].Inter);

dig.m_Scale39 = buf;

sprintf(buf, "9%7.2", scale[7].Inter);

dlg.m_Scaled0 = buf;

sprintf(buf, "%7.2", scale[8].Inter);
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dlg.m_Scaledl = buf;
sprint{(buf, "9%67.2(",
dlg.m_Scaled?2 = huf;
sprintf{hul, "%7.2(",
dlg.m_Scaled3 = bul;
sprint(bul, "%67.20",
dig.m_Scaledd = huf;
sprintf(huf, "9%7.2",
dlg.m_Scaledb = bufl;
sprint{(hul, "%7.2(",
dlg.m_Scaled6 = bul;
sprintf(buf, "9%7.20",
dlg.m_Scaled4? = hul;
sprint{(huf, "%7.20",
dlg.m_Scaled8 = bul;
sprintf(hul, "9%67.2(",
dlg.m_Scaled9 = buf;
sprintf(huf, "%7.2",
dlg.m_Scaleb0 = bul;
sprintf(bul, "%67.2{",
dlg.m_Scalebl = buf;
sprintf(bul, "%67.20",
dlg.m_Scaleh2 = bhuf;
sprintf(buf, "9%7.20",
dlg.m_Scaleb3 = bul;
sprintf(hul, "%7.2(",
dlg.m_Scaleh4 == buf;
sprintf(buf, "%7.20",
dlg.m_Scalebh = bul;
sprintfChuf, "267.20",
dlg.m_Scalebo = buf;
sprint{(hul, "967.20",
dlg.m_Scaleh7? = huf;
sprintlf(huf, "967.20",

scale[9].Inter);

scalel10].Inter);

scale[11].Inter);

scale[12].Inter);

scale[13].Inter);

scale[14].Inter);

scalel 151 Inter);

scale[16] Inter);

scale[17]) Inter);

scale[18] Inter);

scale[19].Inter);

scale[20].Inter);

scale[21].Inter);

scalef22].Inter);

scale[23].Inter);

scale[24] Inter);

scale[25].Inter);
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dlg.m_Scaleb8 = buf;
sprintf(buf, "%67.2f",
dlg.m_Scaleb9 = buf;
sprintf(buf, "%7.2{",
dlg.m_Scale60 = huf,
sprintf(buf, "967.2{",
dlg.m_Scalebl = buf;
sprintf(buf, "%7.2f",
dlg.m_Scale62 = buf;
sprintf(buf, "%67.2{",
dlg.m_Scaleb3 = buf;
sprintf(buf, "%7.21",
dlg.m_Scale64 = buf;

scale[26].Inter);

scale[27].Inter);

scalel28].Inter);

scale[29].Inter);

scale[30].Inter);

scale[31]Inter);

int ret = dlg.DoModal(};

if (ret==IDOK){

templ0].Slope=(float)atof(dlg.m_Scalel);
templ1].Slope=(float)atof(dlg.m_Scale2);
templ2].Slope=(float)atof(dlg.m_Scale3);
templ3).Slope=([loat)atof(dlg.m_Scaled);
templ4].Slope=(float)atof(dlg.m_Scale5);
templ5].Slope=(float)atof(dlg.m_Scale6);
templ6].Slope=(float)atof(dlg.m_Scale7);
templ7].Slope=(float)atof(dlg.m_ScaleR);
templ8].Slope=(float)atof(dlg.m_Scale9);
templ9].Slope=(float)atof(dlg.m_Scalel0);
templ10].Slope={(float)atof(dlg.m_Scalel 1);
temp[11].Slope=(float)atof(dlg.m_Scalel2);
templ12].Slope=(float)atof(dlg.m_Scalel3);
temp[ 13].Slope=({loat)atof(dlg.m_Scalel4);
templ[14].Slope=(float)atof(dlg.m_Scalel5);
temp[15].Slope=({loat)atof(dlg.m_Scalel6);
templ16].Slope={float)atof(dlg.m_Scalel7);
templ17].Slope=float)atof(dlg.m_Scalcl8);
templ 18].Slope=(float)atof(dlg.m_Scalel9);
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templ 19].Slope=({loat)atol(dlg.m_Scale20);
termpl201.Slope=(float)atol(dlg.m_Scale21);
templ21].Slope=([loat)atol{(dlg.m_Scale22);
templ22].Slope={loat)atof(dlg.m_Scale23);
templ23].Slope=(float)atof(dlg.m_Scale24);
templ24].Slope=([loat)atof(dlg.m_Scale25);
templ25].Slope=loat)atol(dlg.m_Scale26);
templ26].Slope=loat)atof(dlg.m_Scale27);
templ[27].Slope=(float)atof(dlg.m_Scale28);
templ28].Slope=(float)atof(dlg.m_Scale29);
templ[29].Slope=(float)atof(dlg.m_Scale30);
templ.30].Slope=float)atol(dlg.m_Scale31);
templ311.Slope=({loat)atof(dlg.m_Scale32);
templO].Inter=(lloatYatof(dlg.m_Scale33);
templ L) Inter=({loat)atof(dlg.m_Scale34);
templ2].Inter=(float)atof(dlg.m_Scale35);
tompl3] Inter=([loat)atof(dlg.m_Scale36);
templ4]Inter=(float)atol(dlg.m_Scale37);
templblInter=(float)atof(dlg.m_Scale38);
templGl.Inter=(float)ato(dlg.m_Scale39);
templ 7] Inter=([loat)atof(dlg.m_Scale40);
templ8lInter=(float)atol(dlg.m_Scale4dl);
templ9L.Inter=({loat)atof(dlg.m_Scaled?);
templ10].Inter={loat)atof(dlg.m_Scale43);
templ 1 1LInter=({loat)atol(dlg.m_Scale44);
templ 12] Inter=(float)atof(dlg.m_Scaledb);
templ 13].Inter=({loat)atof(dlg.m_Scale46);
templ14] Inter=(lloat)atol (dlg.m_Scaled?);
templ15).Inter=({loat)atof(dlg.m_Scale48);
templ 1 Gl.Inter=[loat)atolf(dlg.m_Scaled9);
templ17]1nter=([loat)ato[(dlg.m_Scale50);
templ18).Inter=(float)atol(dlg.m_Scalebl);
templ 19]. Inter=(float)atof(dlg.m_Scaleb2);
templ20] Inter={loat)atof(dlg.m_Scale53);
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templ21].Inter={float)atof(dlg.m_Scaleb4);
templ22].Inter=(float)atof(dlg.m_Scalebb);
templ23].Inter=(float)atof(dlg.m_Scalebt);
temp[24].Inter=(float)atof(dlg.m_Scaleb7);
templ25].Inter=(float)atof{dlg.m_Scale58);
templ26].Inter=(float)atof(dlg.m_Scale59);
temp[27].Inter=(float)atof(dlg.m_Scale60);
temp[28].Inter=(float)atof(dlg.m_Scale61);
templ29].Inter=(float)atof(dlg.m_Scale62);
tempt30].Inter=(float)atof(dlg.m_Scale63);
templ31].Inter=(float)atof(dlg.m_Scale64);
for (i=0;i<32;i++){
scalelil.Slope=templil.Slope;

scaleli].Inter=templil.Inter;

for (int channel=1;channel<=32;channel++}
data =

(adc+scale[channel-1].Offset )*scalelchannel-1].Slope/scalelchannel-1]1.Div

+scale[channel-1].Inter;

if (data>scale[channel-1].Max)

data=scale[channel-1].Max;

if (data<scale[channel-1].Min)

sensor{index][ChanConfig[channel-11] =

data=scale[channel-1]. Min;

o
ol
e
t
o
il
)
Ulo
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A =4 NS TempTextel e A~ A 2ojolr),

// TempText.h
class CTempTextWindow @ public ClframeWnd
{
DECLARE_DYNCREATE(CTempTextWindow)
public:
CTempTextWindow();
char szDatel9], sz Timel9], szDisplay[50];
char szSensor[100];
protected:
virtual ~CTempTextWindow();
alx_msg void OnPaint();
alx_msg int OnCreate(LPCREATESTRUCT IpCreateStruct);
virtual void PostNcDestroy();
DECLARE_MESSAGE_MAPQ

o, Ayl A Asiziigjolel sk

¥ Q1o A AI-%H -a-l-wlol = 3lel g A D vk olw 2 A
At olw AL AANAT ¥ A Fa A8 Yol
Nes A4 A, Al-ﬁ%}/l- A9 A WA S A2 8 el )

Yl AL Mas EY A Al-CE )
A AAS Aeahd gl A4 tle)el & wbar) vebdel AFEREE ZF A9 A
o AT oA wiES WY Y wEe A4

3 g Ak olu) M-S FEAA
o &Y. aa AdE Ade

AAshd vpaf ghol o] WA MjAlX] up2 7 sy
AW L gl el Ald ol AREvh - Ald AR A ALEE = Ferolh

'L

void CDesView:OnConligChannel ()

{
CConligChanncel dlg;
dlg.m_nChl = ChanConlig[0];
dlg.m_nCh2 = ChanConfig[1];
dlg.m_nCh3 = ChanConfig[2];
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dlg.m_nCh4

dlg.m_nChb

dlg.m_nCh6

dlg.m_nCh7

dlg.m_nCh8

dlg.m_nCh9

dlg.m_nChl0
dlg.m_nChll
dlg.m_nChl2
dlg.m_nChl3
dlg.m_nChl14
dlg.m_nChl5
dlg.m_nChl6
dlg.m_nChl7
dig.m_nChl8
dlg.m_nChl9
dlg.m_nCh20
dlg.m_nCh21
dlg.m_nCh22
dlg.m_nCh23
dlg.m_nCh24
dlg.m_nCh25
dlg.m_nCh26
dlg.m_nCh27
dlg.m_nCh28
dlg.m_nCh29
dig.m_nCh30
dlg.m_nCh31
dlg.m_nCh32

ChanConfig[3];

ChanConfig[4];

ChanConfig[5};

ChanConfigl6];

ChanConfigl7];

ChanConfig[8];

ChanConfig[9];

ChanConfig[10];
ChanConfigl[11];
ChanConfig[12];
ChanConfig[13];
ChanConfig{14];
ChanConfig[15];
ChanConfig[16];
ChanConfig[17];
ChanConfig[18];
ChanConfig[19];
ChanConfig[20];
ChanConlig[21];
ChanConlig[22];
ChanConlfig[23];
ChanConlfig[24];
ChanConlfig{25];
ChanConfig[26];
ChanConfig[27];
ChanConfig[28];
ChanConfig[29];
ChanConfig[30];
ChanConfig[311];

int ret = dlg.DoModal();

if (ret==IDOK){

int Chan[32];
Chan[0] = dlg.m_nChl;
Chan[1] = dlg.m_nCh2;
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Chan[2] = dlg.m_nCh3;
Chanl3] = dlg.m_nCh4;
Chanl4] = dlg.m_nChb5;
Chanls] = dig.m_nChé6;
Chanl6] = dlg.m_nCh7;
Chan[7] = dlg.m_nCh8;
Chanl8] = dlg.m_nCh9;
Chanl[9] = dlg.m_nCh10;

Chan[10] =
Chan[11] =
Chan[12] =
Chanl[13] =
Chan[14] =
Chanl15] =
Chanl16] =
ChanlI17] =
Chanl[18] =
Chan[19] =
Chanl20] =
Chan[21] =
Chan[22] =
Chanl[23] =
Chan[21] =
Chan[25] =
Chan[26] =
Chan[27] =
Chanl28] =
Chan[29] =
Chanl[30] =
Chan[3t] =

int i,

dlg.m_nChll;
dlg.m_nChl2;
dlg.m_nCh13;
dlg.m_nChl4,
dlg.m_nChl5;
dlg.m_nChl6;
dlg.m_nChl7;
dlg.m_nChlg;
dlg.m_nChl9;
dlg.m_nChZ20;
dlg.m_nCh21;
dlg.m_nCh22;
dlg.m_nCh?23;
dlg.m_nCh24;
dlg.m_nCh25;
dlg.m_nCh26;
dlg.m_nCh27;
dlg.m_nCh28;
dig.m_nCh29;
dlg.m_nCh30;
dlg.m_nCh31;
dlg.m_nCh32;

for (=0;i<31;i++)
for (3=(+1);7<82;j++)
it (Chanlil==Chan[j){
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MessageBox("All'd AA o] FHEJAFYL, "olg] w7,
MB_OK | MB_ICONSTOP),
return;
}
for (i=0;i<32;i++)
ChanConfig[i]=Chanlil;
b}
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struct Scales{

float Offset; //Q.ZE Al

float Slope; //7187)
float Div, /7]
float Inter; //A%H

float Min; // A'd9) HA4
float Max; // Ade #Huz
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HE o A elMe TEE vt AA gs A, g8E oA At dE gt
o] 3toll A OnTimer() 3¢} ReceiveDataOgh7F WA A 24 W& g ol F 218

N E% HARG

“HL g 2 Asx
2o 71 F2d A F o] Message Queueeltl, o] ¥iAlA] e AlA
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AN L] dlel ¥ 7] drol i A ehehliA AA ghe Yol wRsEAI R ErolH
of Alxto]l A b/l ¥ upil vl g8 Elelde] MY A v I 4-4090A4
WM_TIMER2} WM_RECEIVEDATA( RX_EVENT )7} Wzto} 7b0 WAz Fof A2t

), o] 714 WM Window Messageo]tl, I8tol & o} & njA|R]Eo] g a8 :yL ]

Pof AL k9o glo) wslel Aastyl Aol shiAdel Eoley HOJHE EUEHA &
g2 4 gload aitzrde] GUI Ao npyA HWE ws A wAR Fo £ee "o
WA lazmgbAg oAl aatig) It I f Al Apde] vhg wig He’k ARERRE

sjol it AL

l l l

= Xl2dit e 2=
Sensor e oF SEAE A=
Timeraxl S
/ Data / E )é ;g'
______ g b Y
r _ y
—— SEinee ay| OnTimer =8 4l
MW TIMER

Y oo ~RY_EVENT ] MNessage Queue

Behect Port
Sensor Data
¢ Zt e OHR(E dio|HEZ ¥ XE
S .

r

ol o] B & wg-éujoe'_z—xLJ

IFig., 4-40. A itg- AFgApQlE| o] e F2
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2. A As B B B ok FE Ao A=y A
7}, Aol algorithm 741
ool Aujol A 1 Ft AFA I Brbssk Aow Q1A 101 ke Aol o] A
Aol A F HAFA B o dufe] ok dw ayal Av] $8& A stekis Aol
ol o} A& A A ApF Tt Foteh e ‘E%f’ ‘c}ﬁ% oA Hie] HIE;olriw vk
FH 2o A AR A WF EE o] FAA o= 3tekdk v = (feedback) Ao
o ofale] AEstE A Ao, g ZHH] Aoy et AEAFe Aol Al
o Wyl o Aol RulE] Al Al AL W& vk 53 Hw A HH
Aol RE FHO 2Eol Anl Ao uigd o FA syt vlg- & njddA
(non-linearity)& 2zt glojAl EElg o] Brbgsin, AAA 7o) npopa] FFe] Ao
g O SAWETL w9 A vehve e APAA 28 (time-varying system)©] U,
ayeR B dAFdae AWAd 9 mdyggde) bl 2 FEe A HH3E Ao
Fuzzy AE7}F A 283 Fuzzy=dl Aol W28 Aax 23 Q2 Ao T2 (FECA;
A

Fuzzy Expertized Control Algorithm)& #-g&3fe] A|WAL Fuzzy AE7F Alaglor

YL Fuzzyed Aol o FEFoad Ao 4 Pd& Al o o
AbEe e el gogon wde wiA Ul ¢& Aefsta, o AL 9 I
s A EE X FRFE AU SA4T ¢ s § o—d*i(wexghmg system)&
A AFske] A8k

g A e Y AW Alzdor Fetor Fde] ofHi v we B
o] Bojshs Alxwlolrh 58] #E A AawlE A Aikrke] Al og 4
o] g EES AW o' wopEelx = ok divhel s DR A
of AoR RAD ¢ Sl Tumzy Ao dazlgol 714 AFd Wolvhi A7siol
aRew AAssith

v g Qg wiAe] HA devte] AlaF A

Hoojqto| M Fuzzy AE7F 718k Alo] G nw]EEFEECA; Fuzzy Expertized Control
Algorithm) 725 3] A& A& Ao Al2dL 38y, FECAE ZA Fuzzy W
g 7igy AE7F A28 (FMES, Fuzzy Model Based Expert System)® #-8- Fuzzy =
g Alol7] (AFLC, Adaptive Fuzzy logic control)@] A HE &3} Ao o] 9t

FMESE A5 A4 Al2=go] AL wkgddto] ol Ahdlates AAus ko
{1 8} (desired) HHAI obo] kel el kg whAl(generation) A 71 98-S hu), o] o)) A
d F dFe] AErte ozs W delEE FESY Fuzy RYE FAEUTh
Fuzzy R UZ= 513 7 A gl FRaE Y IS ol 89 Tuzzy LS o] 83

At
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U et
1 S
HHeron 29 of Fuzzy Model-Based
=03 Expert System x A 2HES
(FMES) e
* Adaptive F
apiive - ey | Culture Fluia  |HH2res 22
Logic Controller g Supplier EXE TS
— (AFLC) -

19 4-41. FECAY +x2%

FLC3: A2 Alofel WA #5s
& ’\]3“--"{’!9] A Al A ¥ /\]
Fuzzy #1-3 #lo]v}it ARg8ln:3e vl # <2 o]2] 71X Fuzzy Aol”717F Al¢tsar gla
o)1 & nal Yk Ale] V) ”](mock based control algorithm)% o] $AA|5F B o Ftof A
L NEEsh AP Mg e FEsE UHE A Re Ao} vigoew Ay
Y1 Wang@l 71N AR&skQlel WX mdz)gl AEsF Aadle] PR AA Az
L] 4-4200 A 4 AU

1

7]
R RIS I B
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Fuzzy Model
B 2F o 2|

Sl Ol =3

»
»

Moo=

A Rdzat AR Az e AR AlxEgle] AJRAS SR FEoR &
ol g ¥ Av) £5& A3 */F A& WA e Fs AE9 oy 7HA
[AE woldle] AAFE Jioltk FMES(Fuzzy Model-Based Expert System)i

Rpzst 449 AFo e 5 dom 47 Wx gAe e A&se g
AW wepele] A E mds wd A4 FAE AFIBOR ol

AAEAt o 715 Bde] & oF AYMERE fA 5] A5 AA™R )seirl

i)
¥
il

- FAdE WA

BoAqto Al AbgstAl d ST WA REA[9] 7]Ee| x| wdl Fo|A Fha F4E gk
3 271¢] ®2d¢l Takagi-Sugeno X 4[6]3 Sugeno-Yasukawa @[8]e] Fde Agtst
AM2L A2 Zdy Wyoz disgich

)4} o 7 Takagi-Sugeno® &L FHgom 2L 40 ¥ fFonR TF3F A
28 QAL 77<9—”’1 Al 2= E] J}L}"] Bl AAo] ¢lojM = Sugeno-Yasukawa vk 4]
A AFEE 73S 7 e Aol A 71EAR]D gatese e 249 Al 2A
o] fF "AR o] FofA Sl E_Lgel sbebel el AR 7B Delnis iy 4-439)F i)
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Set c=1

l
¥

Coarse Tuning

|

Fine Tuning

NO
Performance
OK?

c=c+1

ZLND 4430 ke Ao S v X By

e o
R e B |
kol A Q13 ups)l gto] b Sd-te) MAek FA ¢S vl 2l R Fxe 2D
¥ (2)°] 198541 Takagi®t Sugenoe] 298] Aoty Hx Zdy 2o

R Ifx, is Aland xy is AL, -, x,, is Al

then ¥ = ay' 4+ ay'x; + o am % O

~ s w'y . i .

y = *1‘:5“1* oleff w' = JIJIA;-(xj) (2)
w

o] /1M R(i=1,2, -, ¢)i=i WA 2
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= ZdEee Z¥oh Al - A,'= ¥A ¥

vy A 9 F vx] e dard]Fe] A9 Takagi®t Sugenodl ehardlHyl o
g S2RE WA A, wga A 52 o] ]Jﬂ‘ﬂ (hyperplane) 3 B ¢] &8 ~H &
o s v ol & fl8 1< " FejaEE dawged C-MEANS «aeF
S Wy ﬁ']x] g A8 EIeE AT NEE sy dag el

(e}

=p= iy E 2
HPC-MEANS <tz && o83tk & 4ueFe vav 22 548 2455 43

A

(1) e SHew Faygow FHAHE A
(2) RLS[14]& o]-&3le] Fold diolHEe A2 Y HH(fitting hyperplane)&
stor A 7zt Ze2agel FAE& Aadv 9S8 ¥ 4-44= HPC-MEANS$}
C-MEANSE #®] a3l 19 o]
X, y
&=
82 ry
.s' st
X, X
(a) Wk -Al Adgdole 2] C-MEANS (b) vl FefE-A dlo]E 9

HPC-MEANS
I 4-44. AE FA wo)lEH 9 C-MEANS$ HPC-MEANS$He| #

2
A4 (D3 (9 AAR Tt A(x) = exp{—(x b )} ow paEs £8 8
Frolw, HPC-MEANS& 2] & o8] Fz14i7)} gigfzlow A4y & Hady 914 &
e Azste] AARE v er Al o] H& UEd maA 24 o8 ¥ A
PEIEE EL]

-HPC-MEANS &gl
g o] mAgola FHYo) 31t A$, HPC-MEANSY e} &e [ W4 e~y
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oA el FAl o A A-D RNz sto]lHHH FEE ARS

y'o= a) + ajx + T awiy (A-1)
M 2o it Vol gho] EEEl 42
y= X'p (A-2)
OZ]V]/K'] X = [1 Xy ot xm] TO]SL Pi = [CZ(Z) ai‘ aiﬂ]To]E]'.

oAl (X 4 v), 1</€<u 21 nolel AE dloje] WEI} FojA 2 Yste FH2H
ol it i} &, % oeMe] WA FEE o] &sie] X mddde 3 sk
STED L1 &v] #i]2xE]e @Al At 3= ]9

gy = XY

¥o= XD & aRe.
oI/1A 3t& oke] 13 1A uhig ofu g},
STEP 20 kNlAl w-2io) A, 7] A3 dlole] (X ,, ) 1<i<nd it 7 7p7k&
P (k) o) sHezavlol] ol Al wlolH & WA d)
(X, v) e Sk
if |y, — SRR < |y, — X PRI, for all i=1,2,,¢

oA SR i Solw Y= X Pi(he FHom e FulzEo|o.

STEP 3 ¢ vl o] knlsl whiolN o] Selaue 2% DB Asdc

. 1 T i
= 25 - Pi (%
jg NJ' (X h%ES,(Ie)Iy/ X ! ( )l

O:]V]k] N/' ST (X ! y,) = S;(k) ?A 111'%:‘ Eﬂol}j ] /\O]E}'

_____-D/e—DDM sersla obd A9 thge STEP 4 o]zl
k

=

ol

o] A, <& oA LIS 3
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ct.

STEP 4 : STEP 2014 delzxl  S§,(k), So(k), -, Skl ulste]l thge 2
(A-3)A-DH(A-DE FHEHE RLS du#FE o] &3le] M2g Sy 4 v
y= X"Pi(k+1), for j=1, 2, -, c < AGY. = § WAz FAgd N

_0/] }\‘y% EﬂO]Ei7.I_ 01'7 O]Vav— ( Xl » yl) ’ (X2 s yZ) y 7T, ( XN; » yN,) E]——TL
g ( 2N;=n ) o] ¥zt T4 s s stoluHRvle thie] kg A

o 23 ?Sﬂ et

fir = Pi+ K[y — X;+1TP}] (A-3)
S; X;
K; = Sji1 Xj1 = L= (A-4)
I+ Xju S5 X
Sj+1 = [1 — K; Xi+1T] S; (A-5)
714 j =1, = ,N, P'= Py’

AZIM = FEE E Folw I Fe dHolth
STEP 5 : STEP 2& Eo}/ta k = k+1 2 $r)

—n] k] ;4;41 *1}1—1

HPC-MEANS @atg]el oef vigf A€ oA o] va) sefnya nA =
Aok duElFe] FasA Hid ol HPC-MEANS da#e]l 919 ¥xhe '=e
2P (crisp) BE o w oAy} wAlSt Hojr) wA A dagEe vy ]E-] A of
4y Abg e v dE ol/“ﬂ" ol ggle] AA AT Hee HA mdle] A
AR WAl 24 g el mrIaY 28 F8 VA =4 dargFelrh

‘J’t}]
WA wdlo] theel A(3)% ,u-_@—,:wm Gz o] (4) olu).
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16[: _[f X\ is Ai(pil,piz) and X9 is Aé(pél,péz) and

and x,, is AL(ply, Do), 3)
then v = ah + alx, + - + abxm
w'y'
v= e om, W = Al @
1 L
w

mokel Alole] Azl AlzElS 919 AR E-AAM AbgatE o] W Al E W9
A oo dbENd S e 8 MmAes 3 ph = iMA WA FHe AR

A Qo) WAt pAE: ulal WEE @k (k=1 & %9 FAHolm k=2%
o] o)) o] A%, w4 wulel ANR weulEE tev 2 sta el o

AR E NS

A/);:/e =7 (y(/cs~3)\) (yi”";)) —1_" ’ail (5)

o] 7) X yi 8F{rit(lcarning rate)o) i, yeT Qe 8 gelw y = dMx =g

/ J /- l € L — l y— l 2
o] 7] A duf — _‘)A'_J = A) A ipll exp{*{ X Z.1"]1 ] }
8bj i ) bp )
ow' _ 04 2 [xjff);il }2 exp{_{ %~ b Jz} b o
9y opy Dy D D P 3pn

v A Wogle] f)e] A(3)oxl wF M I, T FEAC] A(4)ef Zo] HHE wf, HA X
o]
A

L A 30
glo) F25 e el e B el o8l A =48

vl
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4a; = 7 (Ys— 9 ) - w'y (6)
3w

i ﬂlOlEi H‘:“ of e gk AEg e wx) md
ARL2 Az wA=o] Horbi A4 gae)F
7& 16; Eiche /lxl itk Zeu 71E ] oy

o] 29 dawleed vpRIkAR o] daeE &
g E HelE ARw Z s A ndex gn Y TS 7 Wi wi
wEste wAHE AR dAY o] EAME HAsy] 98 wawd )y

(uncorrelation)®] 71d-& 37 ALg-3te] A A8k}
- 4 Ao g

22k o] 9] rhqlE Alzdle] A4S 9y dolEle] ARzie] 4s A#H(strong
correlation) #AZF Q1& v o] & FAsta 7} glg WAoo

R:If x; is A} and x, 5 A} and -+ and x,, is AL, | then -

FHIR 2 T I A ugAetx dov X2 wAlA) A Hr)

e 2209l 948 Alzgle] Ag, ¥ 4-45004 mE npel o), AR e 4w
(a)(b)(c) 8] Ao da) =¥

R“If %, is Al and xy is AL then -

Aoz Y TS BARE AL A BeS % 5 Uk
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(a) (b) (c)

LR A4 3R 91 Rbe AR s AR g2 ddd AE
diol ¢

Gl A Wk Al e g REe] S dolE AlE)

H%ﬂlWQWWAN&%ﬂﬂ%%~ﬂ3QOP?Z%ﬁﬂ Al Fabe welE Awt
of Aol AL vhupAl Siw] 4-459F ghol AlE el §1= dlolElt wEd B, FHAH

W7t A9l njstol

e

JRUSES S Ec| 29] Xy, Xy -
R:If x, is A} and x, is A}, then -
oz wlz1 L~‘:': WEEk A2 AP oErt gles & 5 Ak
Wb W qlke] el Aol : olgato] 2 5 7o)
1=

Ayl wojr] kbl Ak flg Aze el w14
)

wele ohivad AU, EdR RAwe Fz o omg o moA oi KLWw
(Karhunen and LoeveMgh) o)) ¢lu]x 4 z:y] ojl2ow Hx RduEdM= 8 F
8 A Wskalis ol FhS sl FH) b HA] FFO A%E A dolHY AR A

B flel vl Sral, <F arEel A A ZIWE A &5t

o]
Jied Aot g 1 A e 4 BaE A%

[y

Ri: Iy (t{lxl -+ Ifilzxz“}'"“{"timxm) i Bi and (z‘é]x1+t§zx2+"+l‘§mxm) s B% and
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and (tinlxl‘}“t;nzxz_"_}‘timmxm) s Blm , (0

then y' = aé + a{xl + e+ ainxm

ANA ti= [£ £, - £]7e i WA (A FH jEA AAR zaae
o vehe wel wEd® =1, mol Wl M2 45 w9 u(mutually

orthonormal)@ck, Wl T = [t} th - th]eh & o (TH(TH =12 #4

PN

3

B2l d"o] ). ( IE T we ddo|r})

X2

Y 4-46. & JE el MR guA g

o] o] FAE WA 7|YE ol g3lo] Y ulolE Az Fus glolw vAge ¢
ol A At FAS v Ayl A digf 2 v 24 Alold Eoj7A #
o= |

AA w= doly A Aas ad AR FAdS vA mdd

-
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el e vhorel 1Heeel qhol el

Set ¢c=1

]
v

Coarse Tuning

l

Uncorrelation

|

Fine Tuning

NO

Performance

oK c=c+1

LD 4-47.0 391 dlolE AAtgte] e 3Ee 89 SI HA X

L IS

ey xAy Al =4 v Alolol EolZFA FHE WA 278 (uncorrelation

process) @] ML) &3-S AFAE] Ag e
-

oAl (x4 y), I<Isn 1 wile] AE dolg WErt FoiA, = =4 34l

Ao Aol crelavin Usle)l Aa i 2e28(61A e Sale A% doly
o] 2t N, <§N,: wye} st

STEP 12 94 302 Rie] uls] @5 Ml m' & Ak
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STEP 2: 24 W= 3 R'o] gle] 2% ¥4 38 (covariance matrix)

1 ;T
C'==- x; X;— m' m' (=1
Nl X;R’ ! ! ( )
& AR 1 R 2 S MEE AMNST mxm 39 Cle meAE we

ACCH=A1, Ay, o, Ant, & 2 Zztel djgehis wg wes ), th, -, th,

g o7 ti= [ th - £, o AEe 2= wyol

STEP 3: STEP 2914 & 3 WEE o] &3sle] 97 dojg Riyle] Aite of
A oI ZE NEE dee ¥R mds g4
R': If z)is Bi($}, i) and z} is Bi(8l, ¢b) and
©and 25, is Bh(din, dhn), ®)
then y' = aé + afxl + o+ alx,
L2y | .
y=-E— o 4 = 1B ©)
Z\// 7=
7NN 2= tliTXZtﬁix1+t§zxz+“'+t§mxm (i=1,,¢, j=1,,m) o2 2
(M3 dA et Ao, 71 2k F2A5 sheln e 240 l* AWe di# 24 94
A A gapel el ol MR J}E‘rwlﬁb o5 2ol o8] A
Bl = exp(— (21 il ) DEE (10)
%
i iT
¢jl= tj m (mean) (]1)
¢}3=\/§><\/7§ (deviation) (12)
P & =N (¢;2)2 fi =1 B = = o
(v Ao Bl —L— 9 a4 we pion ¥ 4 glonsw)

[e

°f & Jaol A 24 AN 27 gom Ziad Ay,
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e S Y B AT A R S [ o S | B B ey Rl R
Ioolqtell AlAEE 4G Alo] F oA W 2 S

2T QA dayFe TAL
oful kel Al Ak upel flo] iyl 4-473) #rh zEu E x

el o] 2(3)(4)lA A
@Dz A7) wlel Al £ el el Al RO |, 2%+ 2w o

A ¥ o] AP vl ko]l gyl
SR
ABNQ) i 3T WA A ulol] jsle] AAR 2AHAL oeT 2

A = 7 as— ) (vi— 5 )—— 2L (13)
/jl aquk
; Yl i i i i N2
] 7] A —"’A‘IL — _"Blf = 2 _Zf“l,% eXp{*{ Zf_l_qul}}
2 oj by oy b

; i i i 2 i i 2
op 9B 2 {M) exp{_{zj_—ﬂi]}
) Iy b b b
4/)/2 Iy
ELR AR P
AL N X el sl AR 22 ohe ) HZrh
dd = 7 (au— 9 ) —— u'x; (14)

A esilA) 1) 20 3 14 e MWoR BY 4 Qonw ofsAE A

o:] y] /\»] S &) PRI x] el ) Oﬂ
ARE s A DL SR AT Aol
Y= AR sk Qojul el AAlEL L FEe Y %{M&Oﬂﬁ XP%P—: Hio] gl

7] wiolul,

Aol Al Wl A
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A7E ABdNS Fal AAF daeFel GRS DSk vFon Ag
sl vl B HEe] Ygaie] A Axge 05 Bt

y= (1 + xfz + 2y wL )2 , 1=x, X055 (15)
o] ¥z wmHEel 239 Az WY Al=H olt}, y1F9 ¥ wuly AEE Wil
som A% ATk $A 2 (152 FFHE AxgoRi e A FA A2

BE 4Z3 o8 g 50/ A5l WA mds A
0% 4488 TFE WA FAHL Sl wE el AlFre] Hate] ot WA At
Aol 391 A% A7 45& & & AMUTh

MSE

o 7= - J8 R ————

[o) ) e —
1 2 3 4

rhe number of fuzzy rules

19 4-48. wloke] A& e WAt o] wE QA

29 4-49% WA FAel 349 A%, Ul 24 ol A Felne % 7 sy
o F4¥ Wge nalvk
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21(16)2-

o]

oF A7 FesE FHR PP

SIR] 449, O 24

A, Ak abA, Al 2ge] BE B34S AR gl FAEwA

Wl ol

R :

R

If (—0.9480x, —0.3182x,) is Bl and (0.3182x;—0.9480x,) is B}
then v' = 3.910624 —0.362504 x; — 0.245329%;

I (—0.9647x,40.2632x,) is Bf and (—0.2632x;,—0.9647x,) is B3

then v* = 7.944374—0.529847x; —1.311219 %,

D If (—0.9386x%,—0.3450%,) is B} and (0.3450x, —0.9386x,) is Bj

then v* = A4.541276 — 1.484543 x, +0.066644 x,
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A8y g

4 (16)He Ay sepEe B = exp(— (St ¢
72

¥3-13 e 2

A5 AA 8

Table 4-1. Wi ¥ed FEAqS Hx wdo AR gadvy
én b2 b b
R! ~3.487551 0.856906 ~1.825514 1.283084
R ~3.216354 1.397547 -0.592064 1.236503
R? -3.147508 0.644325 ~3.206048 1.677419

&9 HIb g8 v)FEe dueEy) nasle) iy
L 366k — 3w

0.008754% A Sugeno—-Yasukawa
Ho} 95388 4 5+ )

el 0079, Wi FAlE wx] Kol (001975

-n kel AgzAel HAAZE Datag o] 83 &

ool AXg AAZE AE A2glel 2] 3 Box®l Jenkinse| lo]E] & o) g-slo] M
A Gl BEAdS SAAG7]. 2 dele = 206719 AIE dojHE 74
AL 7k=el 3F w(k) & d¥er COyd=y(h & EHvos AR AL +
71 922 w(k), u(k—1), u(k—2)3 y(k—1),y(£k—2),y(k—3)& 1% ulel¥
2 ARG
Aol AAS dae)Es ol &% A AlAFL vhgd A

RY: If z1(k) is Bl and 23(k) is B} and zi(k) is By and,

;g' )\] < Eﬂ
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zi(k) is B} and 25k is BY and zi(k) is Bg,
then y' (k) = 3.350750 + 0.067303 2( £) — 0.155765 u(k— 1) —0.159554 u(k—2)
+2.028533 y(k—1) —1.523993 y(k—2) + 0.4337729(k—3)
R%: If 24(k) ds BY and 25(k) s Bs and z5(k) 4s B and
Z5(k) is Bi and zX(k) is B: and 2X(k) is Bz,
then y* (k) = 11.122767 — 0.398395 2( k) + 1.317115 u(k— 1) — 1.545791 u(k—2)
+ 1.061814 y(£—1) —0.152195 y(£—2) —0.119401 ¥(£—3)
o] 714

zj(R) = tyulk)+ thu(k— 1)+t ul b—2) + £y y(k~1) + s y(k—2) + thv(k—3)

oAZIAl g el o)l Az slupvlE o] ANRES ® 4-29F 2}
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Table 4-2. W FA

o

s
e
&

o

A A1 7F BOX AND JENKINS vulo] el tj

o WA wde] wmg Fk kg
th th B th ts th
t % 0.383781 | -0.772213| 0.470807 | 0.110607| -0.141204 | 0.050665
té -0.157790 | 0.184069 | 0.054114 | 0.435416 | —0.778422 0.377844
R té ~-0.641115} 0.085231 | 0.706665 | 0.110536] 0.157885 | ~0.212569
t i -0.291082 | -0.153264 | 0.064207 |-0.670481| -0.026791 0.661359
té -0.573109 | -0.577462 | -0.512903 | 0.111458 | -0.104111 | -0.227490
té -0.060024 { -0.074759 | —-0.094047 | 0.569204 | 0.581065 0.565981
th th 7 £ 5 t
t% 0.347943 | -0.773439 1 0.508821 | 0.099183 | -0.105402 | 0.029709
t‘% 01356761 0.171988 | 0.081726 | 0.467546 | -0.775896 | 0.353157
R t§ -0.652936 | 0.131695 | 0.674362 | 0.115685 | 0.174862 | -0.240016
t% -0.417541 | -0.241571 | -0.012286|-0.624402| -0.080953 | 0.608869
t% -0.501398 | -0.534573 | -0.516178 | 0.206962 | —0.129367 | ~0.371289
té ~-0.091996 | —0.103658 | —-0.118738 | 0.570499| 0.577071 0.555169
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Table 4 3. ¥4 xele] 7y spehw]

P P Pa1 boa éa1 P32
. 1189447 0.086670 1721636 0.151560 2.905812 0.459666

o bu Py Ps1 P2 Pe1 Pe2
~1.996836 1311864 | -11.717236 2.316746 | 91.664431 8.136640

$u Dy P21 ) Pa1 P32
, 1.232271 0.068556 2.288304 0.135880 2769145 0.514571

K P P P51 P52 b1 Pe2
-5.076363 1.233349 | —15.586671 2.442081 91.218627 | 7.439683
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1

A4 4 2 Ax
G AEgel Ao FE Ao Aol FAE] vAdFEA N Aee A 7]1dd
WES dats AdA RFela ek B oM 94 JE7)E Al2de VR2E F NEE
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Newgle] Aol AFL wel Aol A #Ae ERY 4 dow BHAYL WA
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9. kel st e vkE Aol Al el s ( Multi Control System )
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oo Al WAl HslE AW A= A a"Ss AAsAY FAE A s
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L2 BCA-GOL Load Cello]v}. ¥ skl A A E(Saddle) & ol-g3te] dg 71+ »
A llolowA] AAARL =3 fH e} ek A gke] of| f)A|e] syt AAE R 47H
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BALL ATHN AL DA AANI2F 87 A ALLE gol 48
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U LY 4-502 tE AFA| 2w pxolt)
= AE X ENA
o Y X E (I
m A X E(FA
o
[
o
P AFXE (57
- AAXEE(FA
— AAXE(FA
a7 4-50. OF ASA L TE
D uE Algd ASA=¥e g =g
bz Ald AFA~Ee s=gols A 27EA R YFel Xt
A DA HEENS AT FRola F wlAsE AAlA iz wolEE Wl &4 1)
OB & WIEo]F & R ot
4 M4 AFE Y WEXEZE Uk U RS ZHUEE AdE AR8s XER
Holglth 87| E o] XEE A& AMAY ke thE Ad Alzawea Wi g o)
2 HEEAE A FReo|r), 74 SPP Moded ARE3A] 231 EPP Modes:
AR-g-3F At
TR 4-5lolA B 34 e E AL HEITES HolHE YEY ¥ & dA &
Arh o] 34 W §& NS WEY 9354 PLD( PALECEI6VS )& AM&-319] 5L
PLDS 318 A& WEXENA WEoAE e AMEE 3Tt
U2 PALECEI6V8d] AgEojx A3 gFF o)}

Device SM16V8
Reduced Equations:

data_in = !(!data_st & write);
data_out = (ldata_st & !write);
addr_in = !(laddr_st & write);

addr_out = (laddr_st & !write);

no_wait = !(write);
wr 1(write);
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ATEIC20512] 1240 vhgsl 2,
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= 6702 STEl§is A

- 3asrilo] )k Serial UART Channel @ RX, TX
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void CASData(void)
{
char Count;
for(Count=0; Count<=BUFFER_LENGTH; Count++)
{

}

Buffer[Count] = ReadData();
}

int Search(char Key)

{
char i;
for(i=0;i <=BUFFER_LENGTH ;i++)
{

)

return -1,

if(Key == Bufferlil) return i;

/111710777777 Main Tunctionel X A&V 31 /////7/7/717171177777717771777

zvhile( 1)

CASData();
if((count=Search(0x53)) 1= -1) //
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HirEl2 JE

ILY] 4-65, AT89C20519 Z2 ¥ 55

it(Bullferlcount+1] == 0x54) //
{
for(i=count+9; i<=count+16; i++)
{
iH(0x2c==Bufflerli])
countl = i,

i[((Bulferfcount1-2] >= 0x30) && (Buffer[countl-2] <=
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0x39))
IntValue = (Bufferlcountl-2]-48)=10;
else
IntValue =0,

IntValue =(Bufferfcountl-1] - 48) + IntValue;

FloatValue = (Buffer[countl+1]-48)*10;
FloatValue += (Buffer[countl+2]-48);
Select =1;

while(Select);

Pl = IntValuel0x80;

// Delay(1);

P1 = FloatValuel0x00;

}
if(Buffer[count+1]==0x2¢) //
{
Select = 1;
while(Select);
Pl1= 0xff;
}

}

9 2RIOQS A s F golHE AT8IC20610 71AE 24 ¥ ofF <
EgE R Ao Holglr, Axmg-= oA Abgrsojd gl VC++ 60
oz yhgo] o 718 wlel2=E sk FAem s3la ALgxe] AAgS 9% 4
of &} wkEolA vk thE Y2 Wl 22adE A AFE woldh.

a9 4-5600 A AA AREAF dAoleks Kol glrh o] HEE vigrol A AREAT A
g vpAH HExES oA F47F gHlolE Ha HolX o= ol# AA g0l
delolE Ao, 3d FEE FASH, @A FHFE A0S o]&3 delEE ¢ v
AMAA gEel AE siFAl vk FA MM R2ES 2 £E g Al A
O ARE AR szl RoA A gy o]e] g EE Aot Hlol] AER AHE vw
A AREA A 29 shd dAe] el o) BAl AREARE AAE vhXar vjl 8
el Role FA W7 wlE& AR&stul HlolHE WA fArh FAE AFESH EE A
ZElol A7 HW MPUR =M= vhA] AZ7F & wi7kA Ad #4574
fulolE stAlgY, a9 How Byl KA 7] e ARV A AE

Chle 2= gojusrE A, Bolv s ZhestA v

—IO
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void CPar2Ser24pDlg::OnGoTimer()

{

KillTimer(1);

KillTimer(2);

OnSave();

switch(sDlg.m_file write)

{

case O:
SetTimer(2, 1000, NULL);
break;

case 1:
SetTimer(1, 1000, NULL);
break;

default:

; break;
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| HOEES ; BOIE} ZE 13 ¢ Notlised
HOE| EE 2 : HOIE] ZE 14 © Not Used
COIEY ZE3 ¢ NotUsed HOIE ZE 15 :
HOIEl EE4 : Not Used HOE ZE 16 : NotUsed
HOIE ZE 5 ¢ C40IE ZE 17 :
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HOIE EE§ ¢ HOIE ZE 20 :
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Y 458 AL A F Zzad

e A el FRE %ol Hu, vA Bg Hd2 dolst 7152 sl B
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A7b ETh A AR AFY AL e w9l xolth o] A Lzl
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void CPar2Ser24pDlg::OnSetPar()
{
KillTimer(1);
KillTimer(2);
CString str;
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char addr0[10];
int addrQ0;

str.Format("%x", ParAddr);
sDlg.m_par_addr = str;
m_dis_addr = str;
sDIg.m_max_line = MaxLine;
sDlg.m_write_time = nTime;

if(sDlg.DoModal() == IDOK)

{

UsedPortl0] = sDlg.m_dpl; UsedPort[1] = sDlg.m_dp2;
UsedPort[2] = sDlg.m_dp3; UsedPort[3] = sDlg.m_dp4;
UsedPort[4] = sDlg.m_dp5; UsedPorti5] = sDlg.m_dp6;
UsedPort[6] = sDlg.m_dp7; UsedPort[7] = sDlg.m_dp8;
UsedPort[8] = sDIg.m_dp$; UsedPort[9] = sDlg.m_dpl0;
UsedPort[10] = sDlg.m_dpll; UsedPort[11] = sDlg.m_dpl2;
UsedPortl12] = sDlg.m_dpl3; UsedPort[13] = sDlg.m_dpl4;
UsedPort{14] = sDig.m_dpl5; UsedPort[15] = sDlg.m_dpl6;
UsedPort[16] = sDIg.m_dpl7; UsedPort|17] = sDlg.m_dpl8;
UsedPort[18] = sDlg.m_dpl9; UsedPort[19] = sDlg.m_dp20;
UsedPort[20] = sDlg.m_dp2l; UsedPort[21] = sDlg.m_dp?22;
UsedPort[22] = sDlg.m_dp23; UsedPort[23] = sDlg.m_dp24;

nTime = sDlg.m_write_time;
str = sDlg.m_par_addr;
strepy(addr0, str);
addr00 = theApp.Hex2Dec(addr();
if(addr00 < 1)
AfxMessageBox("ERROR : 3t=¢lo] Fa47F 25,
else
ParAddr = addr00;
ExData = ParAddr + 4;
ExAddr = ParAddr + 3;
str.Format("%x”, ParAddr);
m_dis_addr = "0x" + str;
UpdatePortInfo(UpSet);
MaxLine = sDlg.m_max_line;

UpdateData(FALSE);
}
}
oAl Kol MAe $RFH Z7 B MA glEo] Alawe] dgdh
o] ®r} o]#A MAR Fhel whel Alzwlo] FH oA o)
g2 gdS AAsEeE TR o)

void CPar2Ser24pApp::MakeFiles()
{
CString str, strl, str2, str3;
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tData.tm_mon += 1;
il(tData.tm_mday == [FilcCMP)
IMleNwm++;
clse
{
[FileNum = 0;
[FilecCMP = tData.tm_mday;

strl. Format("%d”, tData.tm_mon);
str2.Format("%d”, tData.tm_mday);
str3.Format("%d”, FileNum);

if(tData.tm_mon < 10)

str = "00_0" + strl + "_"
clse

stro= "00_" + stel + 7
if(tData.tm_mday < 10)

str = str + str2 + ".d” + str3;
else

str = str o+ str2 + ".d” + ostr3;
str = “data\\” + st
if(sDlg.m_file_write == Q)

fp = fopen(str, "w+");

shele AASL Wl Aswe] AR ASHA Bel 0§ e A% ¥+

L)AL data kA vl 140 A e 4 Q)

3.8 A Ak doekel yrejol o) gk A AlAE A" A8 3R
A 3

kel Aol A L 5ok AEAll BUbsd AR QAH g Aol FEo H
Aol A 5 Al A Cr Ao o @R aeil A7) 58 FHAseE Aol
vl o] AL AMAME] st Fkske We FHE FTolA Hue HHEolr|E sl
Firol obAl Al AOlAl N By o]k e] Aol Fdd 3] =W (feedback) Al
o e1alo] At MEA A o), Ao AN Aol AE AL HH A Al

T el o] Aol Whuls] Al 2 | WEe gtk 5o & A HA
Aol WAE FEel fHwol Al Ao g 1 5A werh wlg- Z ¥y
(non-lincarity) S zbal Qlolx] o] B-rlgsin] AlGA| 7)o upebs] FFeo FHEo
P oL BEAWE ) G- A Gubvbis 2 E ek AP Al (time-varying system)©] £,
SrelrLil B QlfRo A AN W Aol vl F AEe] MY HAHE Aold

1

Fuzzy 471 Al2=wls) Ruzzyi=el Aol Wal& Hga &3 A28 Ao W2(FECA;

A

o
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Fuzzy Expertized Control Algorithm)s 4 &3] AJHAF L Fuzzy A7l Alzayloi
e}

A2 Fuzzy el Alojd4 o SHFomx 3}%4 HA AA-E Adsnt o) o
AR e wjekole Fogor wjekde] WA U F& Aojeta, I AL 93 1
=AM EE A FRES AUEA A4 5 01‘" & AA (weighing system)-&

A7) A=l Argstiet.

S RS L R

AE A A2 ndyg AW Ajaglom FabHon gEo] oy W W &
o) #ste AlaFeln), B3 &g A Al~EE AN AdE7Ee] Aol o8k A
Abkajo]l 7h EFF A dA R WolgoA = HEofpE AErte] dAs diE A
of Aog FHIE F ¥ Fuzzy Aol dxElFol 7pd A e wolepil X 7}e)o]
aRe g AASAY. B AT E Fuzzy AE7F 71 Ao) 4] E(FECA; Fuzzy
Expertized Control Algorithm) F&E &3 A& A o A&gE& FHsA)
FECAT #A Fuzzy 49 7|4k AFE7F Alawl (FMES, Fuzzy Model Based Expert
System)¥ A ¢ Fuzzy =] Alo}7] (AFLC, Adaptive Fuzzy logic control)e] 24 &
3 TR Ho] vt FMESE & A% Al=dle] AWA S Wadste] o] F dalste

2 AAYe 2R o2 Y3l=(desired) H]A ¢He) HH"J‘?HO] ok& wAl(generation)A] 7] +=
e g} ol FolA & 4 dRo) HMETI gAS W "olEE FEs5tY] Fuzzy

s AU Fuzzy Rdes 3 43s da 9}% FHEEP7IHE ol &
Fuzzy Ed& o] §stirh.

FLCE A& Alold WA = nAddde FHsms Ay Feon A48
A Az=del e mAddAd ) Apagds Asliehd Al A dES xgle)
= Fuzzy A& A7 E ALRstesd v, H< ol 71 Fuzzy Al°)717F Algksan A
3Loolg F EE 7IWE Alo] 7] (model based control algorithm)% o] SlAIRt & <1549
M Aizbe] e Egeim AW WAddEe SEee Mg Hdd Aol sifes 4
Zts= Wangel 71 & ARS8l

WA BV QST A2 A8 AR Alade] AAAS sk Ben g
o 9 2 AV g AT 5 Q= A Wl oG] Fe A og v
[AaE vofslo] HAsl= Fiolrt, FMES(Fuzzy Model-Based Expert System)i= Ul
HFpErr 2714 9] Vs e vE g e 4z wx] A4 e o8 7]?5101 Az

Sl

|

AUl e R s mud mE AF R g FASE GG/FoR tirol
AANA, e e mdo] we A% BUEE A Ak AAR Aolul,

o AEHIN B AW A}
a9 4-59% o 047ke] A WEe] T volEelth 9 e WA Ao} o]
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& A gAA AAQ Mol wolel deleeln, ol FHe Aoz Ahd WES
EAe] delvlelth, Sylel Al o] Q%) Wee] ¥l FHe] Az £ wHo
ool Ale) olikg A galA A9 wEe] Tl vhehdeh WEe] Yo Bad

P& A A} MFNE Fol FHFE FEI AT Welh,

6.5 ‘J
W BN
A Nt
PR St ‘\ ;
6 f—o A
ot g
T
R

i
i

5 — 1

04-06 0:00 (4 08 0:00 04-100:00 04-12 0:00 04-140:00 04-160:00 04-18 0:00 04-200:00 04-22 :00

) A4S0, WA ASE MES) AaHow Jgd weel ¥

=

A5 EHAEDE W g Be] ALY
Cnfekel A izl )L
"1—. kel AN Alo] Azaglel gha
S AT
B A4 m SR AW AAESE FAg A9 A A W

AR AR e A A AAGA BHE ARel ARAAEHE

Ao, AR A4S AUkl FEHA 1 LAAAE ARG, 50 2B

AN A Ae] Alzgle Aolulgel utek] Al AAE FEE S ek AP

A% A G Akl Al A AL Aolel Sk 9 7 Ao, A - &
o

4% A5 Ao Aolshs U 88 A0l Agel A A4 FFAE Mg

A9 Aol el Alelit b 5 vk B Al AE o] A kAl A%
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[.

. ﬂllo
0,

0 AAF, ] S Aol OoRN AR Y 4P 4%
R BHE A A=Y HAs,

0(

oA 2=
o .i.a}

2 24

+

2l
k3]

A7 ug % A
FEAL A28E B 4 AT AE HaMe 4E &HedEE AFsta, o
B Ao o] o = (feedback) N &R #E&E  lojof gtk olg Hste] AZuld
o] Bl Al 2 &4 a1E5g AAG, 24 AF Aaw L WU AZEE )
dabdeh. w3 8-S Aulsted A4 SaEe Ede] 2N Aoje g e
At vlggs pH 183 2% & A8 A AVer A dd 2 4% @
Aol wel AT FANE HolFE Ao Azgort o Fob o] ?Jﬁv%] *\%
Aoje} mpA g4l A& 44 RdE(modeling)e] owE #AE 101
g AZE Alls AR R AREstn Qe AAel vk avEE & < 7—011*1
flol midgde] g Aojid Alz=re AAdg oA Ao Yo 3 FUA %zﬂa
%zﬂzﬂ FuE AHG gy 24 Ao N2de TEAt 19 4-602 wF] 24
Ul Ao} Al2="lg EFshs Alo] T3 Alaglel = shde 23 46094 = = gl
A AEste FEA oA Aeks A ] =2 '9“4%11019} A il Al o}
o ot fre] AW @AusE AHEste] Aol sk Aerh U
dAAe el FEl&d FHe FAUMFE AR = o @@ Aolelnt, ol d &

WSE Wol frueds #4€ 2ds) @k

ull

rr F

o et "]E

U, s Ao A =R o) A AE A A
S

FAAE A U AN} AM 9B BAAN R Uroleh Ad B
Aol A AEHIAE ARVGTE FE, BE, LES ALHTH AA 9579 B
= REed ane BusE 296 4B 4% BAL AN Ao A4 9
B AEFRE Ve, F%, BE, 4P, $F, FHL ALE A8 4Fge 9y
aAWel FF Wol W AR YT, FL T JFS WA G AE A L A
oA A EQ WE e mE B0 WEA Wtz Gl
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oL WAl Al gl ol AlAE AR

= oY

=k

MO

==
R

PC ( AIARHUN AHSE

SR 4610 e Ao Al 2w 2
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Mol Aol ARl e gEel AR AHHoRm olF BTk AY 461004 W
o)A wFe 24N Aeir} ool A w, Wkl Wil A Awzel Folgol Al
Ak AHA A% Amgel TEage g Aol e 2ot 5t
% AlE FAG A Heiglh W AojE HEe Y Ao Yo} w7
WA wBeo) At Aotk WA oA ASAIL AA mekele] pHE} MR

58 zAaE Aol kel 2Au Aojolth, A AN Aold Nag AMTE A
=8 245t AN, WRe BED 4dt MM, £8% 4l A4 29 g
o 4918 At MM Atk B APoIA FAAOZ AEE WA pH A A

AWOAA T, o] F 247t HBYF G E FFL WA WFolrh B Aol
At el 24 A2 PL A& ARgstgich, AN AE5 Azde] EEa
e AT BAG IS AFoE A% e MFele] s rddn,

2, Al el Ao iEE"H‘ﬂ-‘ﬂ 4

Wi e el Al 11 A9 pHet BCE HolgolA Holdrt ol EA ¢oj&al
AA ghah AREARZE A g Vsl o SARbE PL Al 77F B 3hE 8ol Abg-Ake
AAgke FAsA A, '1‘%1 -623= PI Alo)71E BEHARE eI

pH Zh2} o | Ay Es pH HA4
EC % PI A0} 7] o EC MA

A4 23H pH &
AA 232 EC &

1% 4-62, vl =AW A ofe] AMEEE PI A|o)7]

PIate] 712 =¥ 2= AlgR7F AA 8 pHTzM EC4=Ajo)t}). PIAle} 7]+ pHeF EC

o AE e B G 24 BRI Arh B ATA FAW PL AN /12
oI},

Error = » — y A1 1)

Pump; = G, Ervor + G, fError (2 2)
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oAl A
o

ol *] YAl g e Bd o] 7eml )1 FEZE AREESh
0] 1% ool Al glaE vpEAlydE kel ]9 )‘]'C(DH‘T”j]) 0.03°] &=}
3hef, 5w 1.2511\?,01 aL 1)H| AL 00157HA 715w 2og 9k 042me7F dd. PIA
ol 7Yell A <= AMQLel Fh bk #e] 2g el e sith
Gp = 42, Gy 0.03
I el F A WAl S Qo
93z 3

2= PIA o] 7] 9]
WS 0.42m8/see 2.
T3] 3f &

}la o2 A4S s} PIAle] 7]
o] BZAILE AR
324t Z1E sk Aol oldte] Aloju =g A AFe] TeaF

& &3
g}, PIAo1 79 &8 Pump = A
9 = ekl ek ok
T pomr = Pump; +~ 0.42 mb/sec (2 4)
Qe Al l‘” kel xAgnl AojAl vl AlFEe] B8 vEE FEste] v
El il ﬁol oLyl 4 o]l
’“%Hiﬁ"q o=
1
|
Hatgl 8E

TLE] 463, ke F AW
mlekol xAn Ao
C‘)‘H EC

I Aol
17 Aol Al S5
v Alolelul, kel WEL <l

4

B X
=

1l

Fa gl wjdae] pHE A 9} ECH
o 3= pH, EC, &% A7} ujk

LI

ol

_,'

A8 Agow x4

R R R
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A AN FAE AR willA Ak 4 Aol AHAE AR FAR FAG
ol AzololElE By B B ATA ARG AAAN AEe Asge] L
2Ye ARAN A E2aGAN 2ANANE HIAL ABARER g

AL obu Azt AR Aol REZ AGE Sudn A 54 Sk AL 2
Al Aot Bad AME Agstw 2 Aol AR A,

2. A7k wey @ ulFd T Al=g A

B AR A= woked TF Alo) A2ug e, 2R AFFS Artden A
Asr el kol Auol A HEo] HAae A & HAFA A
gla 27 5¢ HAsstE Aoje 1§ AFAATE 78
o] FAA = olAL ANAAMY AFII FTetE BE FHE FolA Ao =%
ol7l% &ttt ZESH AlAAMeA WEF Ee S K
(feedbak) Aol olsted AHgstes AAAA o, Uﬂ%kgﬂ"] AR A e AEA
o] HAAojE ofHE Aol WHAe o LA HFHE
o olfE RE EF FEo] Au F4A HE I 5
(non-linearity) & zt3 QoA melgo] Hrlgsid, A7l WA &
Bw 1 BN w ZA dehds AE e Al A A8 (time-varying system)ol/]
wroltl, AW W w Aol A HE Aol HA Aoz & Al (adaptive
control) @ 71 Aol (robust control) & A&dhE QA57F AEE Am glont v
A g Ax Batgrh. 1 olfE AWM 2 nAge] Ui AA ALl A4l
b FEE 4 Y= AAS da v] WEolth R B ATdME AW 8o
BAo) ulg 2 Fuol A HA Aojd WA AFE7 Az A Aol WA
NPz 98 e Aol WA Hgste] AWML WA At AxFoR WY
o WAwE AoldHon FEIFowN B Hz AL Adsrt o W A
Qe wlokeye] Foekolw wjekalel wiAY] F& Aojsty] fAg = HAAMEE )
A FRge ANsA 24T £ dE FEAA(weighing system)< A A A 2sE
T, A7 ARES AAE 9lsle] 2479 FHAMRLLE dHolHE Wopmolyr AH
HE L EE A Fste] AFEEA

e
Sy
i
2
S
lo F
it
e
o2l
i)
2
57
i

foor
4z

7}, WA AEI Aol GmEFH(FECA) AA B Zaay 44
BoooA Hx AEI AlzadEe 71xE B OARL Ao daws (FECA, Fuzzy
Expertized Control Algorithm) %% AQkslil ol& % 3ﬂ Z} A& Aojstel gk
ZE A A AR nAE AP AlAE o2 FeR o7 HEHol o]y v|$ B W3
=)

4ol wolshs Azwolth Bg AR 4P s el A3 ARG A A
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WA o] sl ek A Ao o)l Sl A= Rofm HAEFe o AS IR Ao
WA ol FTE 2 odiz K] Ale] ¢haE|Fe] MM AEE WwHelga 4% ¢ gl

vl Lol ko) Al MR A7l 2wk Aol @ae]EF(FECA; Fuzzy Expertized Control
Algorithm) 321 8] 213 A Ao Al~gs FtEses g

FECA®] %37 1Y) 4-6490 A1 Ri= mpep o] A #HA 2 7]9F A&7} A =F
(FMIES) ¥} o] 1] =i Ao} Z[(FLC)2] A @&z 5o ok

N

Fuzzy Model i A BHEF
oo 2 | | g
here 1) e |
R =} LTS
- 2™
=
N J
E— N ~
| == || o |add = HIY =X
}\_ A|| x| =] R EETR=ET
R NI i ® -
Rule |2 = .
21| Base ||| T edE =

N AN -

LYl 4-64. FECA AojA)2d $x2

“L) 4-GAol A ”H"J"'l of 4AZF AAe] ¥ ¥A] A7) H o

T AA SN AR R S nlas] FAC i QA E Adtsta A)
LSl YL, PMIESY: 4 A Al 2] 2] /\]Lﬂ =13 3}
Lito it 918k (desired) MXQEL] wjke] ¢
Ul o] gtell Al ok = Qliio]l Wubvlel ozl ““’éfﬂ
gUgakar ojit vphoin - Ao} Ajzglelr) WA RdEE A ZgE Wi e
IS o] 88t X g o] g%l AR Y A REE dudEd oy =
A A L AT g 2 A e FRe) AR

U H oAty o] o) sA] itAMA oL AW ulA] 2R AoeE AR 2 HAAR 1)

2

‘i —
S A (generation) A 7]+ 98
H

(e
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grlE7F B8 AgetA Ao WA REgS st A k. b Aqtella] AR
dag)Fe digf 2 ofF IR UWE ARESl] ol FE2y YA AE
olel= &3t E&EW zh ol A 71 A ofd mule] spepvge] g F
AAE Aga erh AA AL 7 Ao A BEMES)AM v 2 das <l
af WAl AR ska AAl wAe] A FMESS] F& daE mE 5 ks A
oAl =RE FEFTE 2 A EAMAAA S WA E o) BEA Alagleld
HEgel o] oR ggozn ZI‘“Q@P*”— oiets] e Aladonia, 45hE] Rdy s
T AT HHE dad] oHun & < gk wEA o] Alxgle) Alo] dEfomAe
Y AT A WAL XYY 01915*1 EBEAA diA g 5 s WHolojof
skl ool 7 AF el HA Aofolrh. & Aol M AREEE AETE AL
< HH9 919 volE st 29 HeHE HA¥E FIH FESI] oE ﬂl’d

3 FHste R 7lek A8/ A2RS ARGtk B ATdA ALgg
0 mAstE RYe 0oy e 2719 94F Qoem Agsu Y8 lXMlel
Hjeko] BAE HHog zhe Alaglo®r Fiv),

mlm

rr

g = &z =
dE BE Hohe AW
EolE AMAAY By BF | MY 2

U, 9A] mdly Zaoaae ¢4

ALY AsEe PHS Y H2 oy 4%e 9l
SEE @tk AT AX 24® UEAd N4 mdw @¥osi Tong, Pedrycr,
Wang, Xu, Lin and Cunningham [IE @ &xEeo] o 712 FHyo u= wyls:
Aks ATt o] sHeH 74 Wold 4%& wele Aol Sugenort ALE WHolT) of
RAL 54 TSK (Takagi-Sugeno-Kang) 2 =& &£ 313 Sugeno ¥ 94
W7 JdEHE Fad SO us wx mde K71 ojA(affine) %2 @Ay

vl
(hyperplane-shaped)®] 222 HHF & Ao Z 7|EF F+2E vhgiy 7).

Ara gl WX REE ARE

2wy

Rt Ifx;is AL and xq is AS, -+ x,, is Al (% 5

then v/ = ab + alx) +  + alx, (4 6)
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2wlyl
y =—-= where w'= MINJZ, Ai(x;) (21 7

VAl RUi= 1,2, 03 1 WAl HX FFol x;(5=1,2, -, m)E PHS Y=
WA G RO FYe, ¥ owde Awye T dEy FesgHyg-w Ay o
SLE)ES o] 3, B A4 sy He v gnelE ve) {44 rEHE ol A
tho ¥ s He ol 24yl vA 24e]  oaAR pARc g 244 F4
o} N 1111&171- Helmgy dae ol osiA 2AH oz AL oA £A
Ajol ¥ 3 41-”» EAEIRAEN JMWM/P wE AFsA 2= 92 2dyg G4 sH
|, I ¢ltol A AHDH—- Mg S g 2AA olF FHaHH WYS A
ol & i thw E uﬂo]u-l-‘e T3 BEEE ZF goge] dejM g ZAge o
o] s E] Ln & Ug 23 Ass F

M o] wAel A1 dHol¥ ( Xy, ), 1<k<n 7t FoAAIL ¢/l HA
AL s R aedle] fgujo] Avial ZpASERE o] uf o]F FElAEHo) ALEEHE

A Sk v ke

¢ NE Sel A Yo AbREE ZeaEe 5
<»f—.- NPT IS
. WA geevRo] AHEs P Iear £ (4 8)
O- T7o1x e aH o] AHE ZeAE £ i

cir M AFFE ] GELA C1Y] 4-649F o] ZAHIN pE dak Fe|E A A
; 1

Viz AR sle] So wld oA Felau oM AEE FEAH 429 H(ratio) =
A Aoyt o] g AMAXE AR e ok de ‘*‘*Olfﬁ] Ak oz A o5tH 50l

] ks Akl Hol 7hd A A Ao oA,

2
[\l
<
>
2

(o

STEP 1 9& #4228 ¥ (first clustering)

AR el (XL ) (XL we) C XgLw), e, (X, v ol FCM=
Agstel pxe Jkikel RuaE ST, ST - STUE AT o714
- ARE dlejel o] Frolu] AnkA oy pxcghol Wl A 2 gs b
Aol §l (1> pxe). vhA Adgsid, FCME A% dold ( X,,y)el A
gake] A hsriaE] STel adEE WHAR gh(k=1,m =1,
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oo #A7 A Yk

Ao}, o] W] XE kol A
(4 9)

0<pui<1, Z:;/zfe =1, forall k

FH(transformation into the parameter space)

Step 2

z Fej2Ed el HAE 29 (hyperplane-shaped best-fit)E -3l
71 $18 A WRLS(weighted recursive least square)Wy¥]-S 2 -&¢t}, o & S5,
1 A4 22 digh 4% 29dL vhiy 28 g zhev

sheul g g7

y = a(,-l— aéxl-l- I ainxm
or y'= X" A’ (4 10)
X =012 x,1" A'=l[qfal-all" 2] 1)
o714 EME X mAd Aoz AR (X, )7t Sdl &3
At ph(k=1,-,m) &3 A HHe we}r e A= [a) af - af,,]T%
v e Ao r
Al = Ap + Ky [y — Xk-a—lTAU (2 12)
Ki = Ski1 Xy
— Sk inl (éll 13)
1/ #k + Xirr Sk Xyt
Sei1 = [1 — Ky Xiyy' 1 Su (2 14)
o] 9} %l% Aoz e BE Fyxage sy A’ (I=1,-,0xc)9]
e 4 Atk
Step 3 1 o] &8 2~¥ Y (second clustering)
FCME A’ (I=1,-,0x0)0l 2 gsto] AmE 2 (ay, @, a,) 3A
R', R’ R°Z FAAE /9 Fe2uE YA, 7 Fuxve 3
A Sugeno® A ReloA 2} Jlxl AR FARRA AR AFEr
iR FHAE RO FAL P (i=1,,0)E TAI
oh A F A 2E e AlFE Y
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Poglitel Al o] Sl Alo)iz g FA ¢ ZER doxl dolgE AT A
O}/ FLC )iF ARESFGIVE M 58 2E] WA FFHE MFENe] S FE
A oo - el WA ZFR A ok 28 4-658 A AN xE 8 A o)A 2l
A} ARG FrlAlo] Alzagle] RELA Lol

WA AR AR 21 T8 FFANE el RAE 598 S,
Aloiz1el ofelse AHg Bk X el wgae o) PoE Ba wge] P
wol Q/l¥Ivh iyl 4-650) A 0 mE=Ale] FAle] FECAS sizo= Holfln #

A dlelE)is FRCAUINS] FLCE si#le® Sol7hAl "k B Aols ALga FAA
A3z ALEALS: AUl iAol EHEE vk AR HE CASHER £l Huh
3 E

itk Aol wjAka} Alo]g e ok A S g3z v Wi AEs dolE
o] 1Al AsPiilis dFRHE R RuUlA A Hial CASAHER l% A3
A A RS-2323 M 0 iL A F-S A wlv). ekl A 25

| 240 Ao AMgE =
Zvoly] udto) ALi(Sunt)* S AHEs] A/D WHEUe Y¥OoT AREEIPon HXA

S AN A0 arEs A8 e FHANE AT AZ AsHow A
i

4

IS A

w
Hor 2.7 A 1494.1_ LR -o—l-Oﬂ S MAE SOk W
A AVNA S shy) 9181 9 el QEREA B4 =S Ayl FYth 7]
7) wtel @kl AN gk o]/ M WAMAE FYYEe] exbE nAss) e A

QBN Ti¥] 4668 A Alol7) o] BHMEm, ARHE A= 4 159 2k
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Desired f Ervor Fuzzy
Value Logic Pump _Pﬂ
Driver
Evvor Controller
Load Cell
Weight Data ’
1Y 4-66. HA] Aoj7]e] EEAE

Evvor = Desived Value — Measurement Value (4 15)
ZAEE g2 25 oA Ag FA dolEeth o FA vlolE & JFAaL S}
g A Bk 2% 4-672 9A Ao)71e 9¥ WG el Membership 35E YENUA
ok JEHS Errorol A oyl -3¢] 7H @ A7) ‘i‘%ol ARE wola 0 & 247 fl

ES
v 2FE%kel 0 ¢ Ao ¥(Sharpness)e] W Fow Ao)r])7)l ¥2-E ¥ LWGE
7F A7) wiiel 22 exbE s 8& stk Zelvl o] Ak iErrore] ¢ # Mo A
N g st "k 9% 19 2xbE QuFESL H7] wite] Moo R HEs
E9atA @A WEHS vt 29 4-682 iErrord 4% W49 Membership $4 0]
ok Z2® 4-68< M -3 o] b & LApoal ¥ Brroriyl 17 B Ak o] W
Foll A AP QAE AloE S
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input variable "Error"

a9 4-67. ¥ (Error)d] AW 4 e

0.5

0
-4 08 08 07 06 05 -04 03 -02 -01
input variable "iError"

29 4-68. YH WS (iBrror)e] AW A

o

01

2 A7AF] AFF AFAA HAAA7] 2L FHHZY Tt AbE Adst
=3

3 &E A2, Z2adAN Asl) S A Gainel FAAA ol 3. W
B B ATNNE 29 W5 st shanh 29 4605 JA AoY9 FHASE
e agelth,
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0 0.4 0.2 0.3 0.4 05 06 07 08 08 1
output variakle "out"

a9 4-69. HA Aoj7]e YT AW HTr

Rule 2By
Base —a3|l-2|-1| O
—3| 4 1 3 3
21 3 3 2 2
Eyy | —1| 2 pis 1 1
O 1 1 O O
1 1 O O O

Y 4-70. HA A7 & ol

v ATane] ARE AgANE AtPoze] AT AR Fstel, QA 2
EFHAAUL ASARA AgA] FPR oNF FH A Aol FAL T 5 A
Stk o ASE WA Ads1g AT 5 94 Aok 2T F9E A4 &
Fol AH4R LA AFFAEDAE A 2AFF Aol7h Aok AR AFAD
g Qe FAe T 4 AEH AHE AT 5 Aok 2NN E AR
FHARE volgsen TRaPe AYAIE Agate] Aol weh BESh T
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A Aok AAANE S AASAAAE B 9ad F54 Aoolnz ¥ A7Ane A
AEL oA T V15 AT AU

3. AE #HEY Al™
2 AFoAE a8t AsadeAaee] A BelAd 3lue T aRs B
J 4 (Stability) S & H.3ta B2 Ay FolA T& fEHAE
oo

AT 29 471 B AFNA AL FA dF wdo volHE 1YTE Fd @
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(2) 2peha ekl atiy
1) 42312 ¢} ‘fl/(]u]](—v-/:]]n]])
| R R R T AR DA S I S R\
» pIl G.0-6.5, mekel -1 22T
P EC LOGRILYD), 22 dS/m(A 2 F)= dhal,
el g 10455, 8, 10, 154])
2) nlazgk A A (o] A
P o] Aol A4 AL 1 0.8-1.0% ::J;_r: 3o},
» oliiolis AUV A (40-45°C) 0] W Aol dEs FAATIE A

- 327 -




v

vVvywy

>
>
>

vwevy

vvwvyvwvyy

ot

Ao &R Foo] ABGHE HestEnE Folse) gl

g2 F w209 @4A= BEC 1.0-1.22 F9aka, el ECE 1.0-08, A&

& 10%7F 57 2e

AMISDAREE BC 1.2-142 Fo] AFAX 9 F4& Yo

vl Alel = EC 14-16, 159 9% 1LE g9+

AA717F Hd sRE @R, FAEe UF AA FEE e Ao Tasi
J

Wolls wE 1.2~147 o] A4 o)t}

A& 7I¢ oz g,

3) WA GRA A =7 A )

W ko Ak ABPFA AT (AF A o= ofnpAly] WETE ARE)
pH 55-6.5
wol F obwla ule] pHIL 44 E7bA dolAE A7t weE 2AstA folk

Sy

BAMNAE AR ewg 443 Belsy PHDL LT P AR
i,

AEAWANME M=E dFVFEE o8 AN 2RSS et
2w 22CE B8R o)

Ml s s BEAuloAe EC 242 Al&fslar, wuldEe] 2-3F7k2 oFF &
3.0dS/m= #estrirt vhA] 2472 gl

AR E BEC 2022 AZsta, wojddo] 2-3537HS 2kl #& 25dS/m
2 #dgsigrt ga 2022 gk}

FAs 4 A F oRF(AEAMAME 109 %)L FASA @, v o
Ho wigagto=m Austel Bulst gwHw 2 FEE] WE T FAE A
Fig=

HaL g el o] AnutgE Wolgls wl A g

Hoje Aol o] wiEd wizhA dolste] ehvlukE AT

H 3 A oA o] Fa3] e 19 10-163 2 84, 10-20%7F A= Al gko)
A ol RS SA4 8 70-80%71 A @3l

A Al Be des 289 193 oF LsL(EANE 2L)E FdstA]
A e KAl wel gdelsjof SRR A ldwke ZAste]l FofEkol
oA REF FAE

b Aol Al FHole Fustyl gHvte] YR zixe A Pest dAE

oFaprh WA, B8 FRF ALl oa el wuHN 4PN

- 328 -



el wgel od vk MAsks] 49 g el 5
o] @,

» ohAMA KE47) wod Cast Mg 471 AslE

A
)
ol
o
£
tr
Jt
[‘::],

3) FTRE AT Al
| R R I R A lﬂ = g v)o i EC 1.20]8F2 Alghébr), oiAlgte s x4
M7} ApolAl vl wlAgo] Folxiv)
s wkekslellis BC 238 Alghslx] fenh, dEo] FEotEE ¥ HuvF e
atol vz b gl
B ol dhellis ek viEle] givk. A4 Fee wxe vld@on g
3 GEo] flvk
LA S A Fede oF bgo g delA A
B APAl GLE N AR AR Aol drstEe Aerl U
‘!“~“’-9l Vjdiis AL} Al ] W FHAdv) e 2polo] ofd Ao|th
Eu)AlaEe] AL il 13-159 el A s AR, st AL
LH Ay /l ).
P w3591 o) Fell s FHAET oujRE =
QARG sfo] RS wpolrn Fdd Frh
i

o3} 109103 A0 FREFAA BES SHE o] mEAS 44T + Ak,

v

v vvywvyy
> o

-w

rir
i

2.5 A ¥y
1. A A 314 31

B ofxlelliz 20-23C 4 frAsthes Wl o, wuls 353 Aks o2& ozt
3o 25T g hiil A (3 A 1~94I A% 13-14T, 2} F 15T,

oSV 9%l Folliz 28T, Qo 24-26CY W (e FE FHEI I
Eoweliz 270 e R g,

PoRAZbsad A e AL A B AR dE F 30%FE &7)ANAA] o]

3N 800~ 1000ppm L& gk,
»opAe) Wi RASE rogiske) wigbslme npgho] B2 @A ste] 2xE R

DAL R R

> A I SR ) B FATEELe] S B AR Bl
b 2009 B A HAs FAE A9Guz ou Ha gl

72 ’o‘l of gl

- 329 -



(1) 2% ?l-al

2 n BEREE (T) HA Ha2% (C)

vt Ely b A
4 2 7] I Y Yo I
g & 7 28~33 15~18 15 18
A7) 23~28 15~18 12 16
aoH) 7] 25~30 18 15 16
vl o 7] 28~30 18~20 16 17
3 &5 7 25~28 15~18 12 16

D 33 4

vk 28-30T, 17-21A1 Ayel: 18T, 21A] o] ¥ 14T

%ol kAR Aslet FAaE& FFe HAA okEEEE 16T o]de] Evh
2) o159 2xdy

p o= 35T, Wels 20CE ¢ A 3t Aol &Evh W &7 20CHT ¥
7}

oW 3 Ao} FF A HEA w3lrt wav gHdo] FAskA Rl
3) &xnat
A £7]1 10T
I oo s
312710 15T
Al 8- vl -
PSR J,v:r_L 13-157C
A&FHk 15T o)A

2.6 A

FAA Al A GA], e, 5 T dEe L FUEA e

> JAA oM e 27 ASFo] Wt wesvt dF v AFo] e, old Agole
Zx o] HAT L A 2AE [-38 P AAADOZN s WA s,
SR 2HAE A 5}

v

b oAl AE el m] ASEE IR UR A g Fow
>OUIEE S F 100 AFAA 7] AT, AL BASAE Sol o F A

dME HERC] mear FFd wMs vk, 2% WEZ/F didd ofH¥

- 330 -



Al 7)ol

1. A+
D) 1.8m Anzel uvpii) sy vlolZ g o] fste] 129 AAom mAT
2) 2| uA) o) A 5-Gem W o)A A A gL
3) el #g gulvel [#] Akl
2. AA, ’.XI A 71
1) ¥-9] ¢ lﬂwl@%ﬂ~@ﬂ%i%wgzﬂﬂ
2) ¥9] 8- 10wu 21 ] S onAlel A WA 9l AlA
b 2, Bol, AV Fe oA F we g zlo] AEr. AR AAA v
Jumqﬂﬂﬂ A, W g WA e wand s 9t AAE AEE

fle

Prhreie Wolitul, A% ut gelu) /HAE AHEEA i e A g,

3 el xxl

b1 W Wl sl @l SR B ge) delua HEite] ASH A
RN

b oSgo] i o) RHg Aol AMSE 1Y gEeE 2ol Y4

1o
SRRt S

N

Po1xul 9l wood 1Al olate Y aEA EY) AAR B &7 9

Lﬁl-. gl v Adol vhm s W Ee)rr FUEeTh BB 189 ] A™sith(A YA
shql 191 A,

> @-1,1-91 A1) QA Q1A 50068 wen) shel e Ao wA R

b oA b ofdle] glo] oW AX 5 el gl mow Fhe) Foldh
U stond ulel i Agetel 4Rk =7 4

b} o] xSte] bl Alge] vk e A3} 92 ofd 9wl @
W.H%AJW *Wlim GRol B& we A A ofdy A& AA T
U},

4) #sh 45190 414
| S U R B R 101vv>n/ovgaL
o] TE A A 2Aal# 01 13-15% 8

__._.L
4,\ ‘
rSL'
v

- 331 -



A 2

30 Ay

T 34 91 () A E ) A3 5=O1)

9% 139 11~ 13 21 ~ 22 3

139% 2% 12 ~ 16 25 ~ 28 4

=87 & 10 ~ 14 23 ~ 25 4
P HaAldls el Fedte] #Ha 20~25C(F), HAA I5THE #

A gk,
b it AR} ool Qe AsAR ] Ay @l FFS vA A ANE

A gt

PR ED
SHER AA).

b AZOR B5E Qo] Aol ARYe] 2AF

Qe VE AARE FEAA 2 wFel FFE A

b oaeolu JEFHAR GE AT Yo Hobd A

- 204 ool 7} Pt FAAA E7E B
- 204 o3l It Bl Ak AAAA

4 100H

i '”}@@1 = 708

Fig. 264. 23} 29 # 4

3. A4
) dubAow 22-28 A HbEAl ] Aol HASTiY S92 18%)

- 332 -



b iyl #Al sk 25914
# el AN WAE el 2717 18em AEE WA BES QA
2y # A )] A
P2 AS Ak o]+ 8-107)
ool SR ) gl + 68
B) A7l ks gl He Ao Y RN EAE -2 9 4%

Snsl Q%A Mele] Wde weh 2AE Wil 7T
#FOA MO A 2/ Fo) Wk st AH 2= APl QEd, old A5
2ol A4 FolE g9 HAE 138 WA AFAPOEA walE

WA S50, =8 A 74 A4S A gk

4) A1l el A% W sAggo) ko)

5) Apir Le)e] o] i wmwlel Hgle]l QoemE 2 I S3ysRE up=7)
vl gk spoal wbeiv),

6) HupAle] A

p o« 2918 vl an A AR, A @le] oFEhw 39S WY

7) A 2] 4 A

I - R S R

2.7 73k 2 A
1. 7 3}
D F7] W) 25T ol 4e WY 154 ol sl hEe] 94 ervh.

2) oFuto] 7w Wi 19

oAltEG, Slol Walalel el AAAE 44, megH, A4 Fo wwao
3,

P SIVEAA o} Vo] 23-25°C ol A%A o ALLFE FalE B 4
g mol A gEnty] 4o
A L'O]

3) kel WAl & M ALAl o g
L)

4) Aol bt elsto]l vy ¥yl AxA o] A& IR )
5) /MskAl v

poO0T) B0l o]it ofR LY A3 R Wy U

b oobzl 9 BN A dR EA g wE 9
P uto] gl s oF ]»"’:Ql Aol 7igstez A 109AFE g £ 2d~

30) A Lyt e] o

oS A 400 210 AF ke YNNG 2~3C EA B (5]l

- 333 -



2 ok%g 20T oo wy)

> ER I L A Fhd R 28~30C AEE U
b 35T o)Akl BelEio] Bold
b s duds 4xd 0 e g
> A%HA GHE m gpre] B Aol W el ¥ AS) £, Aol 8l
RE, GEE 5 WARE AAY,
2. 1)
D gy

®

>

wistol7] W] shgol A QFRUIZL A AT
R o obztA AA L,

F2 W7h 2ol HA FE o AA .

Sd7olE 10 A7AA, A71dE 2 T fgadi

w7t RE AL mHow Lﬂﬂﬁ # B

G sk, 3Y, Ade] 39N FHEH A

REg o8 A WuE Fx4 JEE o] &3t

B Fo] Bow T4y Hong B& oY wE PSS do I EH
ol flms g £ A & ol A Enigd

o] Y =% AeiiE RelEs 3, vt Ssks Ae] Al A
of FFE Wite] AQdH ALE, FFol FAUA FeE Fo3y

FA7F kst Aol Ay, ER 7L e Ao el dX%ut vk e} ol
T oadE AA

FEE ZE OF9] ol thE 159 AolE @A

Az AR s EW vk, Aol S sy flEiA hES AN A
ot

BA 1% A& (ENI(ZAF)0] Z=xad A, 12 A7|EUA 277 g,
a8ua G9dAE A7 AL ofyw, Qlga), e Bk Al Wg-ghr)

:?iiiv‘lzil > €]

S Aol 9% FEI Y B £ wdy A4S 29 shr] wide] 59
& 8%

Wlgeo] Ay lFuny HE o]l g3ty AS dFew ARt g3 S AS
A= AFZAAE o &3] AHAF

s el Alg nvzE iy FEgEol REg A

- 334 -



> Ak A Estel Atk ot dda
b s/l el weggtel ot 1ol Bgel W v

b 0k ol Sl A oA g W

(2 #2523 )
M #3003 0 19 (3000H 1) & o] § Bl

@ st 3949 WANI A3 DA EANAD,
@ el 71 7‘1--6-1«14

b G0% ol StelAli: FEe] FEshaL, 80% elAel e Ao BEel glrk.
> 191—/1011“ M u de e wan

boAeslel BN VSR 1T 0W #% 3-5% AshHe
@ 7~1081% ’\}Q 715U (15~20% 9] B AR,

@ o el 5 owlmik
© +ealol o3k HyR2 95~100% % A8 FAle gl

2) ALY
(1) s @ goll o] 8- AN Algpste] Yholx]Al Lol ¥ H7pA] Al
vl
@ 3L2-7)0 AP ALE] o] 4= o} F A AL A]
@ P 2 104 A 7A
@ Al 9% gl ghi
@) 97140 A4 0] vhksky] glskel wld& 7] &gk
(3) qFet: Jlshael, wel, ofde 3¢ A5 Hel gl
(4) 7175310 = Al erol shite] AUzt 4 F& A FEaA AR 7E 2
7k §A4 47 Z19oke] WS EE 5 v
© 25t el A
M ASA o)stilAl o] Ao Wil
@ sptol ARNA Sl A o] o o] A A
D A9 e A A okl ola Felsl Aol
@ AofA Aa]o) o3 ¢lef 2 : 5
© Qxfol o) d ¥ shapibe] B
@& 7}22 gl ol ko] A u] %
@ A-ol o8] sito] AR,
(7) 2 @gle]l opk-2nay) Aol o @gg mA Rz FF) we Zoje e

N

- 335 -



HA 15T o]dk7t HA &A T

spa el w3k v EA

1) W) F 4-1090) MlEik iz vkeed el w).

2) e xolE Fo2 Am F/NE PO Auh

3) #alel moFe Ashu] Aol =7 mape) e

O 1A SR ST RG] RUAN AL AR o] B
e 2ge A7 @

5) 3k & Al AJE BASA 197 ANA H okl GFE AR 2o 23
sholok k.

6) =3}

(1) 2wl 5-64 §F Ao GZAVA W 13 {Fr]a A A%}

(2) Mls23k @7|A HxE AEE Ae o

(3) A7} eFsl ALY Are) AL AHE 3~4em A7|Y u W) Auslz oz
Z2A7F 28 Aol Uit Ad AoR gAY 7~8cm 4 wl A Az sich

(4) Aspdgle] 1A el ubg 5 A Ao

e B - s 11 ~ 134 4% 11 ~ 134 ofdet
) 4 44 i
5 e TE BE A
I 5= S s
e 34 %8 B

L A Ae dolzrt 2

i)

A o] KLGFo) b ot

NN
o,
s
"
R
-
2L
oa*,
H

Gt shde] A Ada VER & e

2
A 5oz HAgFr),

v
el
e
ra
ot
oY,
i e

& Bl

b oulEwde] BAsAG negste duz RE gel el $¥d 4% U
4 WX E 8l EA A nEA g W I 6000 HopE

o, 7He).

- 336 -



B AR )

Al K sk ) 7
A 21 (39] o) 74‘10 3B5-40cm Ao R A ALY T endgs 7 28T
A5, (k2 14T o) o #¢

A2 10914 Wl FHX L AA 24 A A7) FEE JAEH] 5
(3:4] 5l w1 F) o3 Fxl.

A2 51659174 FQlAdel #9178 S AAlL By 5uFH guitAE RS A
(¥-51 7-8vl) alo] slolitsla 2RAAF).

A2 % 50904 23298 AR = 7R 12-148 95 AAA 50-60cm Al
(31 165m) Apnke AA olgd 34 E HYdte 53 AFE £3R

F 309 A% /apd 3-497.
B I ¥R B 200 AEE w3 A4 A9
w05 5ol 319€ 8-107] Hw,

it o

AT - O ARew #e Aglel Avars Aol OFA. 4
AN 84 A 2] A W oonl x|t 37 AE R, AyA 2] HAL 2FH A HA. A
14191 2] %lo]¥ 15-20cm. A 2&8& 8cm A L7} o] AHAl,
A -g-7] 72 Al A2 F 35UA, FIER AjA] 304 A, M)
N 4 loll vlszdh 34 HE. nuls Holy B Ag wajd-g A
slsiate] Aske £34A7] N4,
Aol Ae glEAes dEAdos Wsds] AR o §=uz
Nk F 34904 [hGebAl s o] Bie] Rust AAHBR Fgo] By ¥
TO‘ J/%?x]"of /q]7]
Al FUE Al Amolwl, e gEA, Adt A, FRE
A% 5 7907 I PN E N E S P EE EE RN A
R I
Mal $ 12914 TP 28T A v, 1xF vz e AA.
ANE 3 14904 Sl AHslr], wpAel o] F M Ao sl o R HEETHA
G12797% 8-9em) |43 Aol 9l Bet X 2o
3 AAe] Aol AelAdA apde] AskHz] AF MBS BALY
Az F- 16914 . Ly N
el Al e A gete] Al VEFL 2E,
i o] AlYINE] IRV EZ SHAFWEA VES W] YAFDE
As 318914 el . 0 =
kol Gyt o i wlalol Wyl EWEH S &3
Nsl 3= 20914 WA A, ] Ado] AAE] dAF.
s} 3 26814 ANzl Ao Fadd. #FEEge AR AR 23
5 900) 7] Wk Al A AR 2ds ik e BRrl A48
S 308 L) et 02 ol FRHE SEASS Aael s 29

EEIRTIETE IS

ERTERIPIEES
o]

Mol A= FAE BRlth

- 337 -



% AREAN B 9 5 - B KA

A S A o g

94 (3] o) 71—7&:5:’? LA35—4-(_)cm FZJ_%PJL ‘é:—‘l. 129 Fs8y 299
TE = AP TS 4SemE A |
A2 o] @ e BeE FA A2 FFe e

44 ¥ B9 B ook o sht, 1F ART AlE T2
o2 FEAH, Fe FE A FAH A =4

34 7 8QA(EQ 7-8u)__[wadol fA49e 44

A & 12973FEG 10M)  (E7Is Yol A A

ot A9A9E AAsa asle] HAE A obdel 3-4

HAaas A4 WE Agsle] BEN AxE 4. o AYREHE 2

(94 % 159, 24 157) i e IR
A, E719 o] B4 Nue i aiE w4

T2 A4 A7 A2 F 18% W= &1 s 3-4d ] HAL
Aol HAle 29 AAstH A1dee] Aol

-
. = 15-20cm, A 20 € Sem =7} ol 14,
- WHlE oy Ror FAUE A V|Ed =85

e a4,

s ¥ 3-497% A Sl e S EAe A gE Ao w szl AL
spel FUE Aw Awel, AAE Rl A

Ny & 7474 A AL oA 7o = Al B o] 1R 7] 7E Al

Hue g G sdel B e el &

Nsr F 1297 NelF 109 AHE e wspia 437t A4
Mk F 1497 ol Ajzko] e gl UJSLE f e I B
(#4247 8-9cm) ste BAld 43 A= sk S

T LRe Aol AeiAA el asEs AF e
S NORBHTEN el e Agsto] AzEs

=] g%ol olal vES] Ao #old,

_ A WA, vee] wde] FASEE SR 7§
NEL & 7
et 18914 Foz el wog YELAL 7,

e 5 2097 s e A1, 9 Aol AA s doid.
- AAR G} Al Fw. drade 2ARA ARE &=

Azt & 25974

Mk F 30974

- 338 -



% AS A 3 4 B
A5 ¥ A 554 A AA wHAA
}o) kol A & 28-30C | & o}
ALY A 18~20C A
28~30°C/18~20°C | EC 1.0
AlEg A F
14~16°C
‘JOF W5 y] EC 2.0
2 A %l 25~28CT/17T~18C | &
CRRE 2 iEq] 2m) 28~33/17~20C A
AA (=t sh ) | Bl MRS | 25~28/17~18T EC 2.0
80% AAEA
) A B (A 2] B 25~30/18~20C o
30-3591) Fotdl JMaEH | EC 20
A E 2-3¢1 2 npu 7] AL | 30~33/20~22C FR. zXHozm
u} 22 5} A
A 3-109) A1) ) 7] 30/20°C R, zXowg
3} 74 A% o} 58 3} 7)) g
WS 10-1569 A1 (ELAT | Jedx IF%
(¥ A A7 8-Ycm) Q] % 5-H) Al 7b oW w | BCHFEE 25
Wyl g Ao g ) g 755}—;-_— Al ZHA] | G
W 5} Zlch
R B ) S I I I A= THME A4S
(] 5= 15»420?_) AL e dg o1 ~:18~20C A geow £9)
8}-9-2116~18TC A% %, EC 20
kAl 7-1090 | elivkAl kA Az o A
(5 20-3091)
vl e 10-3091 | oA
(2l ) 5~ zo»r-'ao?l )
4= 82091 % AL =gy EC 03~04 %7t
S R R s N
2291091 4 32 %) 25~30/15~18T ECE 27
A4 F 5081) AR (F3F A=)
=% 3914 25~230/15~18T HAHE 1/3
FF Y=

- 339 -




A &) 7 o

» 157 Fevst nétsad W Aty {ivh
> EFO Ao s FHado) draksiRl A ME ke WE) o A}
A7) Femz i U FEMFe s dudvh
A4 ool A3t v _
E) BR ol 4
ol & 929 ALl ofzkA|& 23T
wjzo] ek W AE A= wae) 2-6em
— FolA o S EEF © 98-30T o] e
Asiel W sAe g ey [FOH EE B30T, elANel e
sole) W expe] o)a e 25°C ol
exwo o wEE, daelA FEge] o v
%717} g AgAee] wul )N SR RS %E‘i WA
o] Al el ale] g g
.dvl S L3} 7= oleH A2, ALy AHGH
Aol w whueh AR
: Sether 718 Asto] LR 25~32C
o] o 2
7ol 7,31“4- B 3o} T2 olg
el Zre] Aot BilAle] Jggd  |suagel 443
gol A7 @ Lacd oTEE g
A5 Wb g Sl S W B
} 719 Az Az, A&, geje] i A
dAel 714 Pap mx Aol B
dol Ak Mma) 7} Aok 2H5e AR
ol o] mhat Foko] 2L A} T?L zops] Lwwal AL 15C, 2 1
‘?j?ﬂol %@7_‘1% :1%01 'ZI"O]:-O' %Eﬂj}ﬂ‘ =3 0C L]—L]]—}\] Az 1‘:}7\}
A #719] 1% R
] R AFRHA LA, A {A
shel, AsiAsel B EE! A el 443
- SEEEE DS 2T
Hae g o, 7h2s3l opal, Aask2s]e] WA
2.9 B Z3 LA

- 340 -

u}

=S



> X] 5] )IL Lg 5” oﬂ 1=k 6} r.g, 3 LJ]L q? 13(;01 o] 9}1'1: Eﬂ

2919 WA .

T R R M(n‘;:-_ N 7 [ S IR

A S oA Bl A EEE ARG

> AR u-;?: Aol AAARE B2 d 2o ke FHARAE dEAA
LA L R S N 8

> =l ~5—’o‘l°ll-\:- ALy, Soll, T Sol ok

P kIS oWl 918kl Topeine(# LR At A +streptomycine+ €A B4 & o
Ak 391 4913 whiaech
PRSI s el fE bR e A9 geu T &% YeteE o
o] 9lo.ril FolEliz Aol )

, EA AxstEd =X AMAgAE 33 s AAdaE

3.1 4

1 pale] ¥l odis A
2) W I 55~65910] A %
N, o) fEAp el A 559 Ale A&

3) A 8Al 3k

(1) =344 1091730 ~<>1LM ~547 w4l
(2) 3 7~109)0 9 oA G el olg 28lel AR AA T

D o Aol AL Bk -f*r@s}w A g B g FEdRe 2RI

(1) A7 4819143

4% 10D ) E el (H)

I ~ 5 54

6 50 ~ 52

" 48 ~ 50
8~ 9 44 ~ 47

10 48

1 50

12 53

- 341 -



5) -8k AWt Eoksh A Al 10ad Skg/d A= 50073 AH200071) A o)t

(2) M(720gol’)el g9 & Eshgot
(3) AL TR 7T} g FFL Ay

oEA T
b A AL 93 dm e gEsh el AGEMAE 17 o).

o}zk Mo B AL %t
b F eom EFol Holue Aom PR 14014¢ RAEMAE 17 o
).
b of o oolele AL W, wute] gl A EHatelA A9
U, =29 oe B (A Ske)
AF 41 3L 2L LA L M S
WZ2 1700g- 1300g- 1000g- 900g- 850¢ -~ 720e - 650¢ -
N/
3 4 5 6 6 7 8
2}
L OOOOQQQOOOOOO
CR O O O
. O 110 Of| 4 o 6 OOO
O Ol1C Oy ollo ol ©11° 9o 6
5) 7
P AR Ao

- 1027 FE-L2 3500kg(DEA e 249 15094, A dn] 7074,

SaE 80vkal)
- b4 BEE 4L s UE MEGEes A alEe) @ A
A

2} (Bkg) el

3000-350041 7} A wrom w2 W E(Ed)e HiF 1500-2000¢1 AHE wki=u)
7159 go] AL 2o Aol FHe] T W & e Yok

- 342 -



	고품질 멜론 생산을 위한 동적 자동 관수 및 배양액 관리 시스템 개발

	요약문

	목차

	제 1 장 서론
	제 1 절 연구개발의 목적과 범위

	제 2 절 연구개발의 필요성
	제 3 절 국내·외 연구동향

	제 2 장 최적 관수 체계 및 전용 배양액 개발
	제 1 절 배지 및 배양액관련 자료 조사, 분석
	제 2 절 자동관수 및 배양액 관리 모델 설정 
	제 3 절 최적 관수 관리 시스템 개발
	제 4 절 적극적 배양액 공급 체계 개발
	제 5 절 고품질 양액재배 생산법 확립

	제 3 장 고당도 멜론의 안정 생산법 개발
	제 1 절 당도관련 인자 조사, 분석
	제 2 절 당도 증진 인자 구명
	제 3 절 당도 증진법 개발
	제 4 절 품종 및 계절별 고품질 멜론 생산법의 개발
	제 5 절 비파괴적 간이 당도 판별법 설계 및 적용

	제 4 장 동적 자동 관수 및 배양액 관리 시스템 개발
	제 1 절 배양액 관리 시스템 설계

	제 2 절 배양액 계측 시스템 구축
	제 3 절 관수 및 배양액 공급 시스템 구축
	제 4 절 적극적 관수 및 배양액 공급 시스템 적용
	제 5 절 동적 자동 관수 및 배앙액 관리 시스템 개발

	참고문헌
	부록: 고품질 멜론 재배법 교육자료




