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SUMMARY

l. Title

Development of Expert System for Diagnosis and Management of

Diseases and Disorders of Cucumbers in Greenhouses

Il. Background and Obijectives

Cucumber production in greenhouses has increased rapidly in recent
years. The loss of cucumber yield in Korea due to diseases, insect pests,
and physiological disorders is estimated to amount to approximatly 15%
every year. Precise identification of problems and proper control measures
need to be made as early as possible to effectively cut down the losses.
However, little information is available for farmers to diagnose diseases and
physiological disorders and to establish effective control strategies. The
major objective of this study is to develop an expert system for diagnosis
of diseases and physiological disorders causing damages to cucumbers and

for determining proper fungicides to control diseases effectively.

lll. Research Scope

The expert system was developed to consider 11 diseases, and 8
physiological disorders including nutritional deficiencies and excesses. This
research was conducted for two years and the research scopes were as
followings:.

In 1995,

@ development of an inference engine and user-interface programs



for the expert system, ‘

@ construction of a database (DB) of fungicides that can be used
to control diseases of cucumbers,

® development of a program for the DB management, and

@ collection of color image information on diseases and
physiological disorders.

In 1996,

@ development of a knowledge-base (KB) for diagnosing diseases
and physiological disorders,

@ construction of a rule-base for KB

® integration of DB and KB into the inference engine with the
use-interface programs, and

@ development of the PC-based expert system.

IV. Results and Applications

1. Results

~-The inference engine and the user-interface program of the expert

system was developed. The user-interface program, HCLIPS, is able to

process Korean language and color images of symptoms the PCX format.

~-The symptoms of 11 diseases ahd 8 nutritional disorders were

documented with 700 photographs. One hundred pictures were stored in the

digital image format. The documentations and pictures were modified into

HTML text in order to be read on Internet.

-The rule-base for selecting fungicides for disease control

determined considering effectiveness of fungicides, management of fungicide

resistance, and availability of fungicides to the expert system users. A
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database of 60 fungicides, and its management system were developed.

-By integrating the inference engine, the wuser-interface program,
knowledge-bases, and databases, an expert system for diagnosing diseases
and physiological disorders of cucumbers, and selecting proper fungicides for

disease management was developed.

2. Applications

The current version of the expert system is a PC-based spftware.
Because of its user-friendly nature, any users can obtain useful information
for identifing and solving problems caused by diseases and physiological
disorders on cucumbers. The expert system was demonstrated at the
SIEMSTA’96 which was held at KOEX on November 11~17. Visitors to
the demonstration desk appeared to appreciate the accuracy in identification
of diseases and disorders, and practical values of information provided by
the system.

The user-interface programs developed in this research can be used
directly for expert systems to be developed in the future for other crops.
The expert system developed in this study needs to be shared through a

public information network such as Hitel to enhance it availability to many

farmers.
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\ Variables '
' LOCATION : "In which region is your farm located? ' '
' SEASON : 'What is the current season?’ X
! LOCATION WISE CROP : 'What is the type of your fields?’ :
: Rule 1 1
| IF !
: LOCATION IS 'HUMID' :
! AND SEASON IS ‘SUMMER' :
) THEN '

LOCATION WISE CROP IS ‘DRY CROP’
Cited from Transaction of the ASAE vol. 37(3) 1355-1363
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sigter-of

mother-of father-of

Fig. 3. Example of semantic net

(2) =< (frame)S o] 8 A4 HIAY

THde A8® A4 EQ ¥ 44 AW YES gol, 2A
(relationship)®} 3l €2 Hoj2 XxZ=%E(nodes)d 3ZN=2HE A3,
Zt x=F xZo d@dHAA £ Glot)F g(filler) o2 EEHEH A
r AdE vedd. AFE FZ(hierarchy)dl A 49 ZdHdFH 34
ZHYL A3} E slot isa(Fd ZHUY FE IAFZE YEH)
instance(A ¥l ZALY L2 & ved) Tol Axe d, o5 A
9 = AY A =9 A E AFHLE oo F U
AX AL F2AE £ UAd. A717AE AWg Y E {4
. a3y, Ad" JEG & S Zygde AR de &§4
(slot)o] = 2 A] A (procedure)E 7}3 4 Ad & Helg. Slotd] ot
fillerl & SAgeol 77l 1, ZTEAAN EA77E 4.
I o2 valuelA E°7tE ZEAACdE 4 22 A5l 3
o},
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[AauzaaEAAN

If-added Procedure : slotdl &S & wj A &do.

If-removed Procedure : sloto]l gol AA=E o A8 "},

If-needed Procedure : Z71g°] < sloto #E& didd o
A8 d

Zyq ¥Aoz FEHZ A4 EHY ¢ dE RYE OS2

e et hl
. EX) \
* frame ( ‘APPLO’ xCultivar Name !
N dbstatus:: baseB xStatus in Database i
! brand :: 'NAPB’ xCompany '
| status :: 'Certified’ XRelease Status :
| year 11 "1975’ XYear of Release |
i wh :: ‘Moderately Hardy' xWinter Hardiness t
: bw :: ‘Resistant’ XBacterial Wilt X
' fw :: ‘Resistant’ xFusarium Wilt !
: prr :: 'Moderate Resistance’ xPhytophthora Root Rot
: sbs ¢ 'Low Resistance’ xSpring Black Stem ;
| 11s :: "Low Resistance’ %xLepto Leaf Spot |
: dm 1 "Low Resistance’ xDowny Mildew :
! pa :: 'Moderate Resistance’ xPea Aphid '
\ saa :: 'Moderate Resistance’ xSpotted Alfalfa Aphid ,
! rkn :: "Low Resistance’ %Root Knot Nematode :
! sn :: "Moderate Resistance’ %Stem Nematode, 1) |

cited from Al application vol. 5(3), 1991,

9 dt HFEF FFA(Cultivar) AP L& 4% HFENA2Y
(ACE)dl A RrRAAE 5F Sgad A ZgHgog, z
slot(dbstatus, brand, status,)%< Z Y9 £4& ez, o
&4 A F(filler)o] 7 Foll 24}, Ay oz Aoy yE
2 299 A4 ZHY gAM £EE F U

ol9} &, slot-and-fillerdl & A4 FEYPL 3y A2
(class) T Qo] A9 W29 &4 & olojir] W&o 319 Z 3
dollMe B2 7l ot gid. gddM, AP LS B F
AR, A £xrt w2, AARY BAE BAFHIIL 4.

_11..



AE/MAN29 F29Y
FEold FoAA T3 (Rule)# Al4A (Fact)d EJeoz Ry, =883
o2 g3 MR AEESE dodde FFo2, nAAHA F2& 4

8

2 (Modus Ponens), W $¥ F2(Modus Tollens), #¢ =4
(Syllogism) F°] ©.

AEZe A&A7E A #ZS A A ¥ E Jeste A4
(Fact)E Al&3™, of JRG AN AZHA AY ¢ ZES u &
22 g FHYg FEL T A MZE A% HHI} AL
EE2dn. AEVMN2DE A ARAT AT FRE ngoz
A9 A Y oA e FHE ofdd =YHoET FET F 3
=% AdAsHook sed, o FY3}e WHo uvz FEIT
(Inference Mechanism)eli, & 7|7 & ZT22Yg3 Ao o

=

=

2 (Inference Engine)ol t}.

7t. € B (Types)

(1) 993 (Deduction)

Moz Fo|d AL FHAOZEE N2 AN (FE)E FEd
T AR, 714 §9d9d Ao FE2& FA4 §°.

ex) [ IfAThenB} > B

(2) 79 (Induction)

A4 7t dIdF S5 AF/AAHZRE e
Este Aoz, #ZA EFF A¥o] EF gz bz
FEol ¥4 2 AL oty

_12_



If something is a sparrow Then it can fly
If something is a dove Then it can fly
If something is a eagle Then it can fly
ex)
— { sparrow, dove, and eagle are all bird. So, }
If something is a bird Then it can fly

(3) = (Abduction)
oln] Holgln LA AMZRYH I AEES FEE7] AT
71AE FE3e A2 FE2H A 4 A ¥

ex) [ If A ’I‘henBB }_, A

If someone is a mother Then someone is a woman }

ex) Miss Lee is a woman

— Miss Lee is a mother

(4) %3 (Analogy)

AGHS EAT AMEZRE duHA AL S FE8E By,
FHe ol® #AsA ojH Aol ATz W, o] {FAD
e BANME 2 A 7128 F FAG AEC] 4HTdn A
Zate F8 FAolt. dE 59, YA AV Mo AT
Aot &2 HY, g 7§ Fod g #2499 #HE FFE #H
ol ol & HFFYolgtn & £ Yo

(5) AP0 93 WY (Generate-and-Test: Trial and error)

olml I ¢ AMEREH, 75 HAH(FAE)E FEI}H o
ZAgo] Fol BRE 22U TFdeA AAGY. wF A8 27

o

 WE3W o8 AYsn, VERA oW Mg FEL FES
od oHF AL HEo|BT. ol & FE YUL AET AL

7tAl2d2 22 = DENDRAL9 94,

(6) Nonmonotonic Reasoning

_13...



A4 FAR Adel M2 Ade] FrH e B foldax, F4
Meg Ao f#E2HE A2 olUG. W2 ojv fx8 FE] F
7he AtAo s BRY Aoz ¥wyF = . AT B §
229 AEn 2 Z2EE FES7 A A&E FHL A4 dolx
oA AA=H} .

Rule: All birds can fly
Fact(1): A dove is a bird

New fact(2): A penguin is a bird, too.
ex) New conclusion(2): A pengiun can fly

} — Conclusion(1): A dove can fly

This is wrong. It can not fly
So, rule and New conclusion(2) should be removed.

Y. 449 =9Y (Syllogisms)

A =de A48 X FE BY Fd =
A1 7FA, A 2 1A &) AR2E 2L FTdls Wwyolg. 4
g 4!

SR

Al 1 7}4 (Major Premise):

Z2aPE NG F e AEe EFo
A 2 74 (Minor Premise):

Age ZT2IYE 3P = U
A & (Conclusion):

wgA d54E 5344,

g =99 71 dde vEH 2o,

_14-



A 1 7} (Major premise):

TE M2 P olt. oj'i M= P7} ol
A} 2 7} (Minor premises):
BE SE M o4, 2E S& Mot}

A 2(Conclusion):

e RE SE Peltt. welA ojd SE P7t otud,

th. A4 FE(Direct Reasoning: Modus ponens)

(1) Propositional logic

If there is power, then the computer will work
There is power
-. The computer will work
‘ p—gq
P

ex)

(2) Predicate logic
Rule of Universal Instantiation: an individual may be substituted
for a universal.

All men are mortal
Socrates is a man

-+ Socrates is mortal.
2}. +3H F & (Indirect Reasoning: Modus tollens)

v}, Resolution

(1) Logic Operation Laws

pVigAr = VAV, pAlgvr = (pAg)V{pATr) ! Distribution

_.15..



pV(pAg) = p, pA(pVaQ = p : Absorption
~(pVq) = ~pA~q, ~(pAq) ¥ ~pV ~q : De Morgan's Law
(2) Tautology, Contradiction and Contingent

Tautology: ¥4 ZF HAE d2d=d. (d) pv~p

Contradiction: &4 AAY FAE dZ <. (d) pA~p

Contingent: tautology % contradictionk otd 72 $o) wtag} =/
A A o HE A

exX)pV (~pAq)=pVayg
(3) Equivalences
p—2q=~pVaqg o ~({A ~q
pAgq= ~(p— ~q
pVa= ~p—gq
ex) ({p—>aq Ap)=g
(4) Refutation

Fo4 BAE FAHAY, Beel o2 ARG BYdeozH, HAS

F33e Ty

Al A AZ A A3 A L An = C : Tautology
~(A1 A A2 A A3 A ... An = 0) . Contradiction
= Al AN A2 A A3 A ... "An N ~C
P—g
q—r
ex) —————
.p-—r
pP—q
q—r
r—s
ex) b= s

..16...



up, A FE3] F&F FE(Forward Chaining and Backward

Chaining)

%2 J A (Inference chain)ol@ ZAEd =g37] A3l ALdES
o] F29 FAHL =N AL dBEeY. o] FEAIE T7E
= wye A AF F8(Forward chaining)d % F&

(Backward chaining)o. 2 F+E 4.

(1) A3 FZ(Forward Chaining: Bottom-up reasoning)

A8 =22 Data-Driven Searchd 1= 30, =aojre dAdy
B a3 J2 PR, BA #HEAE A3 FoI AL (Fact)}
H(Rule)e B3 N2 AHAE AAs, oA BHd Ad & v
goz £ Aze A4 445t AYL Assd, A8 =Y
S 2% WAoG. A54 A= FEEA v 7H 47 4 o
Aoz HL" F . dF E° d&H 22 MY FAS
Zte A Holxo A¢ D7l AHIH 2 Fo|Xvx 3 A,

A FEHMDA W C3e MEE A4l 71Y F X (Working
Memory)oll A4 dt. A4 E 7198522 (A, C, D}o|H o]RE o] &
st AR & EZF AAHT, 7@ & FrF #4Ed. o
71 AEA HEEE 7 U TFALS Y222 Frl §FHA 8L
2 EEHe Aoy, AA oy AF FEL A, A8 T E
ool Wol HE&EHR A4,

(2) % %2 (Backward Chaining: Top-down reasoning)

3% ZF Z(Backward Chaining)2 Goal-Driven Searchgt 1 k= 3} 9
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sgddAHe AGHY F2 PPz, $4 7% e ZESE 2A
3t o] AEE =237 AT FAELE AA WolzeA F3, o] F
e PEAIN A ZREEL FA E9. TG o] 2do] A A}
L7t AT AR EE AN2PY 719 I YA E9dF, o] =
A& M2 ZE(Subgoallo 2 39 gelAet e HAE WA =
. ol3ld Fg F2L& FAE2 AAAHQA FHo Loldtn HEHE:
TR B W a3 oz A JAd T AENMA2RA44 @
o] o] &= gt}

d& S A9 AYg FEAA AdAE RAFH ZL A4 Holxd
A%t D7} AHAE Fo4dga - 7194 F %S (A, Dieltt. As} D9
FAAERYH €& 5 U FAHH HAEo Fatx 3dx. WA, FE
AR 22 e FHEC A4 AP F, 7 HE&H
71 AME Edte AHde 2ade & 4 Jdo. oA Egde A4
S HZE(Subgoal)o @ 3o 24 HolA2Z HMEA, FHE@7 A
L33, #H@% C% Dae AdE 8739, De 719 3¢ U
o AT Ce ez A CE A2E&F =2 st #ALL H L3k
o, olm FaF AIEdE A EE BolZ, A 7Y T & £
stnz o o4 FEo e YA Ho Fale FAHH AEo &%
ol &4,

(3) F&7179 49

AEE A2 AdAe FoAH FAY EHS nAstq g 2
FE FE Y S HHAA ABEdA A2 F&L FAAAL
& Ao,

R} Foj EAlol A& AAHEO] FE3 FANAY, 7154 A
= BEE v, ol Z&e FHY AFst AAY, A&y 7}

...18..



Aol £g0l golaA YW Y 224 olgsE ol FH A4
9 A2 AVToZA AE £29 284 BolA Foh(2Y 4%

).

Direction of
Reasoning

Data

Fig. 4. Forward Chaining Inference (Luger, 1992)

Fold BAAM A2 Aol AAY, TA Foj AU ESof
448 FH9 #7b wol ASHo2 BE 59 AASo &5
T AT $Y 28 L ol8PoM, 2o BE 49 FHL
vl AAY & Yel(2W 5 FE), 22 AT 4 E F4AD
# At WAL % AW 53 2L Bopo A o] zolm gt

_19_



Direction of Goal

Fig. 5. Backward Chaining Inference (Luger, 1992)
3. 3 A3 A

o] 9} zo] Rule-base, Frame, Semantic Netd =24 E& w9
A s £33 2 E4E S8 Fo, 1993/1994d o]l Z 7 Fut
Er WG E A4 AEMA2EE HEd Aol e B 4
THAY FZATAIAY gA o FTTHEN™ 3249
Production Rule-base A4 BEAdAWYPE ol &3t Ao & AF4A
o £y s HH3ddzm BIIRYey, @A o8 Production
Rule-base A4 HEWYP S A7 AT FE&d79 MHE g &8
At ‘

T QTN FE A AL A4 VR 2oz AYFH Ard
< CLIPSolt. @A dd A& 532 31E Production Rule-base = 4
EdE Algsle AE/NA 2" T3 CLIPSE NASAC A 7 s

T AZEAEZA, AZAN2E AE =F 2 fFozH FE
71 oldde: B I 715E 7MAT Y. ol HAENAAHY
Mg o2 AE T dyd Fode KT FHNAY, A F
Mz Bg g ¥ ASde "Hagle 7159 Foz U8

-
)
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&2 ToA &gol BAAA EY. MmN AZF
N2 BE S A8 8 A3 FFHY Jews 2R =

2]
[H

2a99 712 EHE

Version 2.6, Copyright (C) Oct.., 1995
HCLIPS AES Lab., Department of Agricultural Enginecering, S.M.U.

CZ/°3% AF : shift-Space
M 5u3A) A4 Ctrl-Space

CLIPS (V5.6 3/65.91)
cLips> §

(321 2941 1713 az))
Fig. 6. Display of expert system developed
a8, S 84 MEE FE AR AF AU 2Ry F2Q
Helgel dRo|t)

#ifndef __SRPSENGINE_H /% Simple Rule Production System ENGINE =/
#define __SRPSENGINE_H

/EEETXXREXX

ATOM : (type, content)
FACT : (list of ATOMs)
RULE : (COND, ACTS)
COND : (list of FACTs) = AND composition

ACT : (INPUT, ASSERT, OUTPUT) operation only
ACTS : (list of ACT) = parallel execution

(num, array)

WORKING_MEMORY : (list of FACTs)
AGENDA : (active ACTS)

EXPECTED FORMS :

_21_



SAMPLE.RUL  {Extension is type nominator}
(rule-id {number}
(2 3:14)
(6) 10.0
(7) 20.0)

SAMPLE . FAC
(fact-id {number}
(2 3) 100.0
(45) 95.0
{(ab) 80.0
("a” "b") 70.0)

131333131 94

/EEEREXETLEXLARLREXTAXTEXSAIRIELAETRE LS

Data-type definitions
!8833888‘3’3:8':8!!833!333838ltttttttt!t}

struct atom_t /* Element atom */
{
int type: /% SRPS_NUMBER, SRPS_STRING =/
void svptr: /% int = sizeof(int), double = sizeof(double),

string = strlen(vptr) s/
}
typedef struct atom_t TAtom:

struct pattern.t /* Pattern element/list s/
{

int  type: /% SRPS_PATLIST, SRPS_PATUNION, SRPS_ATOM =/
vptr satom; /% (2 3 4) 213 2 x/
/% NULL = termination x/

}
typedef struct pattern_t TPattern:

/ssxxx In the future »*ssx
struct factheader_t
{

int ID.

char name[64]:

typedef struct factheader_t TFactHeader
sxx2x In the future *sxxsx/
typedef unsigned int TFactHeader
struct fact_t
{
TFactHeader FID: /= Fact ID x/
float CF: /% certainty factor s/

TPattern patlist: /# Usually patlist in TFact would be a form
which DOESN'T have SRPS_PATUNION. %/
}.

typedef struct fact_t TFact:

/3s2x2 for future-extensions s»zxs
struct act_t
{

int rtype: { return type: SRPS_NUMBER, SRPS_STRING }
char actnarme[32); { user-oriented action name }

- 22 -



void *func:
typedef struct act_t ACT:

struct acts_t
{
int num;
ACT sacts:
}:
ttttt/
typedef TFact TAction:
typedef unsigned int TRuleHeader

struct rule_t
{
TRuleHeader RID: /% Rule ID s/

TPattern LHSPart:
TAction RHSPart.
}.
typedef struct rule_t TRule:

/ttttltttttt!tttttttltttttittttt!lttttttt
Externally Kernel function prototypes
tttttttttt8!tt833!‘8388'8!3!83338383!!8!8/

int SRPSInitialize(void):

int SRPSFileInRules(FILEx ifile):
int SRPSFilelnFacts(FILE* ifile):

int SRPSAddRuleToList(RULE* rule):
long SRPSAddFactToList(FACT* fact):

int SRPSReset(void):;
int SRPSRun(int depth):
int SRPSPatternMatch(COND* cond):

int SRPSPrintFact(long factID):

int SRPSPrintAllFacts(void):

int SRPSFileOutFact(FILE* out, long factID):
int SRPSFileOutAllFacts(FILE* out);

int SRPSPrintAgenda(void):

#endif

olgA NAE FE AL Y& A

olo
)
o
=z
2
L
P
2
Ho
N
i)
(o
2
i,
to

1=
T

ol g Y3} FE dA AYHol 2 E

AT FFoA AEHE A

$1 3+ F 2% (Protocol) & A Y& n

R =

Al 2 A AHEA Ao~ A
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E A7 Adse AE/HAN2ELE a2 AL} PFEHE AE
Aoz H3x dFA ¥ vUY FEAEL A2 iHn
J7l WE, AL&Hel olaistzl A, dF7] Aok do. MmN,
2 Ao A7FAE AFEHY wALNI Agse dEAAN2EL
d4A A 7 I=EF A& A AHH o] = (user-interface) & N3 =

Aol

1. HCLIPS9] 72

FE dAeoz2 MAE CLIPSE 32 &9 750 B/ =
bootyz}, AETFA LAY A& A7E AR 7ol & Wl ed QA E H o)
28 AFgG. g, d71M = CLIPSY 83 2871573 A 44
A B # o] = (user-interface)& TA&HE MEZ L P Ho(command)S
7bat A o
2 dFdMEe CLIPSA F7# 715 & ZZ4 2 E(module)3} 3} o
Z2aYPPAT. = CLIPSY A& FAE AMst7] A A A
2% 1/O device® Bosn F7a Ao, o)A N2 FAHYE =E
(module)2 Borland C++3.08 %31 % 3 Y(compile)s o] 7]&¢]
CLIPS E& 3 FAUnk)HAS. 32 AHE Zaade d¥og

o

/% HCLIPS.c 2| & §, MZ22 YIPO 8 I3t B8 »/
VOID UserFunction(void)
{
DefineFunction( "hpcxdisplay”, ‘v', PTIF hpcxdisplay,
"hpexdisplay”)
DefineFunction("htitle”, ‘m’, PTIF htitle "htitle”) :
DefineFunction("hmenu”, 'm’, PTIF hmenu, "hmenu”) ;

DefineFunction("hcls”, ‘v’', PTIF hecls, "hcls”)



v

DefineFunction( "htextdisplay”, v, PTIF htextdisplay,
"hpcxdisplay”)

DefineFunction( hyesno”, 'b’, PTIF hyesno, "hyesno”)

/* HMENU.cS| ¥ F =/

void runhmenu(struct hmenu_t % hmenu_p, DATA_OBJECt_PTIR
returnvalue_p)

{

hdrawhmenulayout{hmenu_p) :

switch(hmenu_p->VType)
{

case MULTIVALUED :

case SINGLEVALUED : itemChoice(hmenu_p, returnvalue_p) :

break :
case NUMERIC : getNumeric{returnvalue.p) ;
break :
case MANUALED :@ getManual(returnvalue_p)
break :

default : SetmultifieldErrorValue(returnvalue_p) :

}

hantextenulation{) :

/% hmenu Y Ol Module 5 8 O|O{FE FF v/
void hmenu(DATA_OBJECT_PTR returnvalue_p)
{

DATA_OBJECT multifield :



if (ArgCountCheck( "hmenu”, EXACTLY, 1) = -1) return :

if (ArgTypeCheck{ "hmenu”, ‘}, MULTIFIELD, &multifield) == 0 )
return

if(multifield2hmenufactor(&multifield, &hmenu_struct) == -1)
return

runhmenu(&hmenu.struct, returnvalue_p) :
}
2978 AEA dEHol LI 7t CLIPSE °o 8¢ @2 AE
7t A FAEG.

[HCLIPS)
[CLIPS) [Knowladge Base)
Graphics Inference Engine| |+Rul file (*.RUL)
Simutation *User Interface sParameter File (*.CLP)
User

Fig. 7. Block diagram of an expert system using HCLIPS

2. HCLIPSY] 7%

HCLIPSE MS-DOSAZlA &d=Hm, AL gAge Y28 e @2
st AHE A AHZ A HCLIPSA M AMg3te o8 711 wHAxE &
Hae Fol TEH Uz, AHE0] EAHO AL HAYYL F
ZbA A%, =&, CLIPSY hmenu, hcls, htitle, hpcxdisplay, hyesno,
htextdisplay 59 &2 M2 A% Hdos 784,

hmenus HCLIPSA M 713 F4o He HHAAZ A& AdA o
¢ FHd AFESL ¥ £ A= E 9. hmenur 9 multifield
AAE e FHAZHA, Fo4A A wely 4714 715 Fe

#ANE FHss 94 Aot o8 @ hmenud] 715 AgEE

iy

Lo
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HHe 7|8 28 CLIPSY deffacts? &S M A multifield(LISP Y
listsd vl Z2A)AFE AAdstn, of 44 E hmenudll Al A2 o=
M Ad8gd £ A, o] ¢ multifieldd] £ & A S @2 hmenu
Zztel N1 € Y. hmenu’t FASE A I g 2
¥83% 2o sdM 99 A 2¥F2o=2 CLIPSY RE & &
HE ojXx2eg YEHUA ¥9. 99 Bt hmenud A Fo 285
Folx, 49 Ct A8 dHFo2Z dwyde AZY 3%, v
w7 Bojx, AHEA AR AAFHY A ALY Py L v e
o2 AEEA 9. 49 DE T¥Y L 1¥YE RAFE RO

x
=
AHEAZE Fle F2% “=3%9" 2353, F28 29 ‘=81
d
d

rr

rr

=
@70 2949, F3& v24d 9 ol AFo WaFA g
gol 2390, 99 D9 271gE2 AR AA FE Fo £F
A, 2F T Bd"E o T} Zo] Fojzl AR g0 HE
< B9 EH. 99 Ex CLIPSY ®AA Foz2 Bd9 &y =&
el 24 59 A% AgANA HEAF HAANE RS}

Y
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Uersion 2.6, Copyright (C) Oct., 1995
HCL]PS AES Lab., Department of Agricultural Engineering, S.N.U.

Defmmg defrule: seilect-max OJOJ
Def ining defrule: print—out +j+
Defining defrule: show-results +j E_Zone

A Zone

£ - S2% €2-5&3dU B3 - ARl J

x

W AU¥ DELUS HTAdE 71 £|[cdIM A1 E niRMeITe) V2ol ol ArEwd 2 e
WEAE ofNWGLIIN RGN NI R M L !
B Zo 2|2 slo} VEME £ NxeAo) oixdal LWt 2
2 B Zone Tolol EMAs Dok s Hae NEAS
= Y RS Sol E e ME AL 2

_ xio) gz ebotehe 2in)]
28)7h5 -
<

2

<d

Nis
a
v

el

C Zone
D Zone

"2 AL At /a8,

e e

Fig. 8. Dlsplay of ‘hmenu’ command in HCLIPS

ol 9 dl, HCLIPSOl #7l¥ BWAHANES Hs HFPsd 134
Zo.

Table 1. Extended commands in HCLIPS

3 # 71 5
hitle HCLIPSE AH&A7F HE7F A" FAA 44 Titledl® &
TAE & AE 715L ATF.

) hpcxdisplay 2 AF-&2toll Al 28(256/pex)S BHE + UE
hpcxdisplay Nse AF e
N hyesnoe AM&zol Al [o, ol 2]9] S do] 7|HE o A&
YR she 93000,

i T A &3 £e 3lde HAj

htextdisplay htextdisplay = AF-& 2}l A 3tdS HAF 37)

2 AYsoq RAFE 71wl

HCLIPS7t AlZstd A delydes 7123 2338 x97)
hcls A3 HHojolgh AlERE Aut CLIPS H&Eolet o)
"(hels)”" & Ab& 3§t}




A 3 A DBAAYR ML

Mtd AR7MAN22Y] 84 R AR FRE M e HA?
AAgAAE H ol A9 FRG Fo HolE w2 A FEHojop d,
2 dFdAE ol& A3 20 A R WA AN B
A2 AEY B ooy, HAF AdE 4 FRE FA dolH
loljastste] A&7 BAAA AY HEF 5+ Je A5E AF
37 YA dHolE Mol A2E FEHEA.

59 dHolHHdolAEe JHAFY WWW(World Wide Web)A] H]
28 Fd9 A ARS ¥ AEIN A AITHEE
HTML(Hyper Text Markup Language)®AX 2 71&3dd. tte&e
ZE2dgo] i3 dolEjwoj2E HTMLEANEZE 713§ deolg.
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<html>
<head>

<title></title>

<meta name="Author” content="">

<meta name="GENERATOR" content="Mozilla/2.01Gold (Win32)">
</head>

<body background="satinl.jpg">

<p><b><font SIZE=+2>F & ¥ </font></b></p>
<p>

<hr width="100%" ></p>

<p><img src="Ball_ora.gif” hspace=5 border=0 height=14 width=14><b><font
SIZE=+1>¥ 47
</font></b></p>

<p><b> -  <j>Pythium aphanidermatum, Rhizoctonia solani, Fusarium
oxysporum
<A></Hp></p>

<p><img src="Ball_ora.gif” hspace=5 border=0 height=14 width=14><b><font
SIZE=+1>5%
g uhA| </font></b></p>

<p><b> -2 He EYM APHE Hoz 009 AL o] £
25 FAF 3 HE2 /R YR JES ALY FS FEuo] Y Ade
2z g 2y gt EQel fFEe FSdE gol A% #EE F o
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Fig. 13. Photograph  which

Fig. 12. Photograph  which shows symptom of fusarium
shows symptom of damping off wilt
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physiological disorder of Phosphate deficiency
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Table 2. Working

sheet for dianosing cucumber disease
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Table 3.

Working sheet for diagnosing physiological disorder of cucumber

Cenainty factor
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Fig. 16. Digitized image of

'sclerotinia’ symptom  appearance

stored as JPEG format
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o 2A R EFAE EF Hsd @,

= St

AL 2olo R EIA LAsE WoZ Phenylamide(E &
Acylamide) Al & ¢ ¢k A9l Metalaxyl®} Oxadyxyld @A 2 &3 A
7b e AHgHO fteyd H2 AFPAol AZEA B 2 5
b 2A E4Az Yy B OASH = AGAHo &
Dimethomorph®] &l R F A9 A Lol Frszm Y. =3 & 29
B9 44 B-methoxyacrylate A1 9A £ ¥ao &7 9o
Y41 Phenylamidel &% A A g Aol ¢lo] oz #4354 A$
g2 Aolgd. B3 H47F A Mancozebd ChlorothalonilE = ®o] A}
EHY P EY FHo ¥ F 4A HIYES Foz AsHA AEFo
PHoln ANg AR} Ae FAE Mdzsn do.

g ugy

53 AF 20l @eo] LAY EF AIAH HaAZ wy T o
A7k S8 DG, &Folyd 59 U E 5L A8 Y dwstE Ao
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H Aol AAA Thiophanate-methyls & FF3H e 2L o
= A AT £ Uk 3 x40 dFHo W AL B
A %719 Thiophanate-methyldl $& I F3 FTAY @ ErE

59 & g2 iy Fe Ao F.

2 MR

F2 AEA WY ZAse B2 Bo] TR doy ¥
A7 2oy HZ B do X5 &FHA7F = Ergosterol
Biosynthesis Inhibitor® 7} ®ol $3sto] wma folsA WA
F AA HAG. 207t g FALS Hold HLE Bitertanolol 4
Difenoconazole 59 %A & AX3d HAY & gt

up, AW FFolHy

F ool 2R o 53 At 222 FHs ARHE AL I3
ol ol WA AAF Aok Fu. F =2 Dicarboximided F ol Y
Dithiocarbamate#l 9 <A 71 A& Ho o} dA AAMAHo=
Ao FAN AZstA dFHA U A ZEXZE HA A
Hete 37 FF J9. d2AA N2 & AFY FAE ns 4
X3le Aol 239 &A Pyrimethanils PhenylpyrrolAdl ¢ <A
7t 1€ FAETd nA AFAHE RolA Yo &% sdel 27 H
o

AL 8

AF7HA gedes =8} L8 ATY FAAEL] FHHY
A g 23y 9 e FH TS DT FEEZ HEgHE
2 o2y F BAE ALY ¥ d3M gFY EG 8 A
T HHoE AWAY Y Hd 9y & =7y JAES AX
oz 27 LAsE Hol urE Ao,



of. ¥y

AU FFolE vpREAZ F 3o 2 o 7 222 HH
717 H@ Aol & W T styeln. ¥ e WA FTEH
dAE 4 oy didez AUFFoH ST WA= A& H
T A A A&HR dNey B4 A3 FIP A2 =9
g, 2y 2 dF ALAdME ALY EA7 A A=
* FAY sige] 27 EG,

A &4y

B Hdx FHoz FTEE FA: @A oy @AY A o
HAae LRATA ARHY GAE0] B 09 did AdANT
FHoz AAHT Yo dAY ddge] & Jgol & Roez2 B
A, HEAHQA <A 2= Mancozeb <34, Chlorothalonil = 34|,
Propineb 384 o] Q.

2. Fewrdy

TAYE HZd 5 LS FHoez Aol Frler A1
Rew obF 7z 2 Hae datg nA"E FAs Qo] FHHosg
FHE £ e A e dAed. a8y B ¥ doge H
YT T4 Foll st BAHE s/FALyY T WA 5
, 4858 FAE A8 2 9 Mancozeb 3 Al, Benlate 4 3} Al
ol #H 7t A2z HAG.

7b. A4 EE

2 He Add g9 Hoz A4 FTFHY de dAE gy
AdHE 22 FAZA dEELE $AT & Jeomz FA4HN AS
9 <oyt 7 HAEES FHE FAZ FAY £ AT, FAAA o

3 2

e Al M2 ta A

rjg
Ml
o
2
Q(‘)(_ll
o
o
e
g
o
)
A
4o
Id



59 JAE I3 AEHop o, d 2ol dA=RE
Streptomycin & A, Oxolinic acid F3#7F 329 Copper
hydroxidett Tribasic copper sulfates} Z& F2 &% 4449 4%
e 20j9 2 Ade ue sy 2AYE st Jerz FEH
02 A¥xsd I FFE A F ALsdE Ao FH.

2. 201 WAL Foke AW

Solyg Adddn g FFe gy AL AAAFY 2L
z7 3N AFE L F ATk 2, AA FAA 2019 A
Al e bR FSFE EF}AM ALFE FEIH B7 WE
T AAAd EFvts A dAMNE Tefstojor o, mEA,
2 ARrFAdNE sdd A mAAFEHR EZ7e A A
ZALS A o

7t 5% £8 AN A

AA7A Qoo WAsE Wl Y FA £ JNMFR(EA4L)E

BFEBE NNEL2E AU,



Table 4. Yes or no of mixing agrochemicals (O : &8 7}%)

4] eu| av|ougse | sas| 4z au] a2l caz[asega} en| «a| 9] | oxy | zae '1:“ aag| gea:| anee | aqe| dder| vend | 2xa | a4z [aas| xse &
C
C

" 2 c c

"t

as

<

o 4 o o < C c < ] =] o [e] (o]
e < o

A [ o
aivy C o

esq c

an < o

9 < c ] o o o o o

o [4 ©

Y C C o o]
8% [4 4 ]

l:“ c [ o o
was [ <

1a4: T

aid. )

sae < o o C < < (o] o o) o] Q c
LT

vea. )

284 >

q4z 15}

aed Q <
te ¢ o] (o] <

2 C

. sote) mAAYFAY
A2 71x 28 A8E A1 FATY A AFHY g2 2
A3t A o} (Clive Tomlin. 1994. The Pesticide Manual. 10th ed. The
British Crop Protection Council and The Royal Society of
Chemistry). @A 7x 963 FAE 4 =v4d, 7154, g2
98, AR F B, 28 T 571A ol Moy, e wy
2 aRAFY AR E YEld Ao EZ groupe 2L AEL e,
(1) =449 %A
@D Group 1 : Aol AL
EAv £3A  292(FF, %, ).
EALLE7IE8EsE FEA 0 G F(AE).
EAEG S84 - G H (L)



@ Group 2 : €% Al Zbesln AR 35 Aol gl a2y
92 groupHe oFAl d-8o] ulgdz 3o}
A F3HA L ol dR-45(B F, dHE), HAAER), I (P
d, ', TG AR, A, FA).

3 A BA(FY, Y, AF, BE, U4, E, Q).
RHEZ 3k oA (F).

b FEA  TEAR(F D).

ga2d s34 : 93d(3%), sv2H(AR), 2 d(9d, 35, 4

F, AR, T
Z23 34  JFEFZ(3E, FA), T2I(IY, T, A, A
2 5.
dE F8t4 @ @A oj(AF).
Eddold A dHolE A4FEA 0 MHUY(FY).
F3 g3 0 ZA|=(3E), FH(FW, Y, AA, ulAd, $Y,
AE, AdY, FA).
® Group 3 : ¥& ALgS A F F ’\]’% A€ 33 oJHE Al
Wedd 52 AEDBAANRE, A%, 99, ¥4), e
().
SAPZE F3HA - AR o] (3HE).
@ Group 4 : A FA o] YL,
dexex oz £34 @ LEYGHE).
dearasx £34 0 LF(EY).
(2) @719 %A
D Group 1 : &4 Al 7t&.
APEZE FA D AAZEGEE).
Hgag 84 F3A(3F).
gtz A oFF P A).

_57_



A $3HA 0 ZE28(gE, 9, uA).
® Group 2 : MAA Aol L.
¥4 34 - 22 SA(FE).
TSN £8A : febd(E).
@ Group 3 : LAABAo] Y.
gual f4 - AEl(ES).
JxE: FAA  EFA(HA).
4 EdEA(AER).
EOE s34 : v (%), HAEAHA, 94, 43, 59 A
B A%
Egjoit)vz 43t @ vlol g (3hE).
AL FUGE R G5 A - ALY E (AR,
vkl stA - A (5 D).
OAl=ivdsE §4 @ F220(3%).
Aual. 2z 54 0 oA A (T D).
utolgl F3hA] ¢ Al 2RI %)
(3) 9=vtEY %A
@ Group 1 : 9% AH§ 4.
olZZ F3lAl 1 2HI(FY, ¥, 1A
ME A 53
(4) AL FFoly %A
@ Group 1 : 22} Aol g A% ALg FA.
z23 54 - 2ujda(F), FolR(FA), UEAHAE), =2
HHZ, 9Y, TD).
Z23 3y FAA : 20A2(FW), UEAHAE), TEIH(FY).
olZ2 FEA  REIH(FY, TF, A
Z23 A 0 20dA(FH), UEAHE 5.
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HE 314 0 ET(AHR).
FAAG ol F3A ¢ TAAL |ZZ(AF).
ENIEHE 734

@ Group 2 : At AgAo] Qe AL AR 23
ZZE fA : EYFAAEI).

@ Group 3 : 23 A&l Y. A& AHE 2R
Hag s34 - F3A(FF).

@ Group 4 : & Aol L. AL AL 2

ohdatdl A : obd (AR,

® Group 5 : A AF4o] 3le. & AHE FA.

ESA £ g (3s).

3. 20l 32 A Fojol P& Ay

20l F8 A Fojd Wid B A Ay g gL
23e 9.

7h. A

2Y 34 Ao 3ot A A

DEulE Mo] dojxlm ol stsoy AEA A}
T AR ¥ - 200-500mg/L{water)8] AAZ g3 ez TI (99

QB4 A
dop 54 Q9 Fas 2y

L AgAE S5 % 4 oA

L AR P - BF BE (157 AL AR Ay

Y g dotA &2 A4 - dolle & o)l goy Age] A

AR e - HEAZ FRYAR Je 24 wyo] U WA
433t

D AE P - 50g POYymi(EY) & Msad qdez 23
9. &

AY g Yol BWE Y3 Folx v, M| Chlorosis A I
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DA%l ARHI o] otAfFor Fg
D XE Y - 88 BHE NS A

gk-g: 49 Abo] Chlorosis, 0] Zobxn o L2 &1 X3}

s g} £ gy 4% uF
;A8 %Y - 500mg/L(water) 9o ZFS #FA dBo=2 A 33

23 34 Qo wdojy 5 A

D e ddo] AHH Fold

AGR Qe A Rog F3}

DAY Atol7t HslEY HE F

c 23 o] A3}

: 18 WY - 10g(Calcium nitrate)/L(water)9] ¥ 82 g A ¥
v vladE

2¥ F4 ol dFoly 24 vy AA
QW Aozt e A £ FAMA7] 4A €
g W - EY 1m’3 150-200g9) Magnesium sulfateS o4
A FF

|

4¥Y T4 A Yol FEs ZL FsHY =@e AA

AL dAHT ¢ EL 2y, doje 93}
28 9y - 0.2g(Fe- EDTA)/L(water) 3-4Y A2 W A X
of. ¥+

AY T4 49 Alo] 33}, =He AA
ARG A, 28t 3 AN g
A g T EYGoAM o
c Xg 9y - 15g°lY 10g9) Manganese sulfate®
&, F
AY 44 AR YA, A 9= 48 d A
DA Ale] #s ASAH AfF M) qEMoz F3)
D R 23
9 283 A3 3 ¥E F

o

2, AEA 2Y3
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zt. ofd
AY F4: oAU FE g9 Alojo] I F, 4R I
D glol AMEA g1 A¥gE
AL 9E, o 9
: A8 WY - 5g(Zinc sulfate)/L{water)S Hd3H 4%
FHoh S AaE JEE $3Ho] ofHdYer Y
DXE N - 439 IE FAA ofd F4¥ A4

AY 34 49 455 A 4Ry 1AL
D ES ge #Zd 3
DY Ao} WE ¢l & F
CES HE Y HEY Y
D ANEHA ¥ P& 1A}
: X8 W - 2g(Sodium borate)/m*(soil) T4
e, Eejud '

2 $4 29 A ol %3, 3o T3

D g Alole} Q1 E W3
AT GE Yo Ay
: & 3 - 150mg(Sodium molibdate)/m%(soil) & B4 & gu A X

4

Al 243 s A= DB}

Lol MujFAFo AEHE Fo AT, HFAY RAEE FF BF,
gty HAY, F AF T HARE AAH Hstoq dol e o
28 THEH. o HolHuoxg &Y F v T2 PSS AT
3t 2 FAAM A2 JENAN2EHR dFd A T
1. Hlojg o] 29 5

A Qo] A FrAME A Y3td e FdAdYg FH
et A FAE AgEn Aded, AAHoln EEHA FA WA
€ Ao FAZY E& teAHT AL AMAY e FELI ¥
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2 el Ao, FUAY PGS T HE FH}, 2z FILY

44 ArE

sl o2 3o w9 FRE EAFAY.

&S ZAM3E w9 volHHoAe dFoln.

Yy

54

=53

A Y

A F A7

018 4%
1028 4X% :
AAYEA] ¢

(HEELF

54

EBPLE

ALY

! anilazine
: obde}al
F5

cehdeba
S5}

FRAYE

Az
4,6~ Dichloro-N-{(2-chlorophenyl)-1,3,5-triazin-2-amine 20%

CEQA

A%
EE L
U ERE 79T EFENY

AW FFolHd

100g® 1A4/FQ4 €3 10mxi0m
F8 29 A7A A S

1 3%} oy
4y

1 &4y v dat¢2E UG Of FIY £ ot 14E ¥ Feele e
FGell, 278013 MY Aeole %A Bt wAsE FERdE & #3d
g FaMdan

2. 848 5oz dgd F43 do H3ty BojxBZ2 BAZ dido} Fu Aje
U2l dapgc

3. 29 100g EFE 3FEL2 throld Q7] YRl 2EHY Ao ALEANE v&2
TUstel FENYsHE Aol

4. H¥E g AFY FHoE 4YUsd 929 HYPxold didet ¥& F YR LS
TFaol Fasid FALH

5. Fatstd stk @717k e 2} Bio] Yok At FA Hol ¥& umn
g7l ved @

6. F2 AP F 715 ¢ 15412 Ax Ashsta A AUE Adsiel @1A91E A3
ol Mgtz ogd oby e Br1AvIE el B AnH

7. 2oAlo] @ WdAE 5-7U HLR 2-38 A4 Aests Rol Aol
1 o} dAlE S5 ¥Poz FAMAY F USF VS &4, HidE s HE

olc}.

2. FHA0)7] o] 28] Wafelyt W WA B ol YUYB ASso & AHS
Aol AuisiE e SAANAE Frh

3. A7 U] GEA xFol FHA Bol WAL 4 s Al

L o] e FolMA A FRo ojge] 44 F7t Q7] WEel Fsio Fa
FEFEE 2AAY R A58 FYARE Aol & Az 2Ale RS
wech

2. FAMgE A3 BFE W3l Yo F2 AHAFode Al BokAl gt

3. 2% A7 AY el 2ol U= F Festn FANE £& od B AGY Ho
H3AY e B717F & A ofAfst $AY gt oy Argsa g
4. vtgo] A F& d, ¥4, 7120 V= o T L&A = G4 gyt denz
AHg3ta] deT

5. AlE delu AARUE wote] AxP Ydad Ry 53] Frld Fgd

_62..



dutg

¥854

25

59

584}
SEAE

A g

. Bacillus thuringiensis

1l

4o

C Aol = HlEJAlolE uiojQEHIE

o4 Az 54 &5 4

Bacillus thuringiensis Berliner Variety Kurstaki(Serotype I a, Il b) 30 x expb
D A

A%

HggHRE -

AX A7

201 HEF
1023 4% :

tedasevhy
L EY

20g

2%3 258 223 94

QAREA ] :
QAYERS :

R

Fo)Abe -

A gAY -

A9

e 3 -

A E AN

2019 42F:

10a% 42%

D1 01d 3ol Bt AL FAEA Y o 4P WA TF BEF AE o]
z9.
2 ARAE o 288 HZ F p Fas FVYY,

©oLool e AR, oz, 1Y) Fo YA A Jee] A AEBYH

&5 Aot

2. 0] ¥%e 2&FFo] oA Yul g FEoi HFALE ehiuz ¥, 294,
Aoigh & 4F R AHY guA viAs dYol e Mdy FFAoid

L Ady dEHclnz HE o Al 8t

2. Folol @ S4c] Az FUFL FHAME AMgEA et

3 £%FE fol glenz #59 A4el Zh WEY o vt Q FHol FaF BEE
Farh

4 0 ¥oF2 B PEIA JxE YU(LE 4-205)9 Ygad @)

: benomyl+thiram

o

s wleeleE] Euys

T AE B BF

* Methyl-1-(butylcarbamoyl)benzimidazole~2~y! carbamate 20%
Tetramethylthiuram disulfide

D 5B

D EA(Fhule o] E A+ T]R) @ Fhul o o] EA))

FRAE

D RFAGAD

100g

SISk 201 sy 201

FAMEA] :
PRAEHS -

ey

C1OAAAY 4G odel] 1A G2 F aseA Tao] 3Y NRYPY)
2. 29X A2 Hodo] 2FZe] o] 21F BRF oY HIFoldd H& ofd
APyt
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57
ZoAte

@AY -

A4 X A7)
53

F ALY
Al AL

o gy
=29
259
FEANE

# 3

4 XA 7]
2018 4¥EF
AHYEA 7]
Sxury

57

ZojAg

o) st shutviolEAY WU U s utololE A ke EAel

1L A%ear) Zo £& w2 @i 7hs) wRe] F1 FAE B2 AA Fech

2 A8y L A7IE B AN G HH4L solt AFA) Fof wHA gEoh
SERRE

. bitertanol
: HgtE

: glol3m
s
. All-rac-1-(biphenyl-4-yloxy)3,3-dimethyl-1(1H-1,2,4-triazol~1-yl)butan-2-ol 25%
D 4 3hA)
D Egjo}E A

HegyHF .

A4XAM7]

019 4¥% -
1023 A4 X% :

a7y

s xRy 109 33

8g

2R3 B 3% BY

L 4% 39 AR AL
PULT Y :
SEPY

ol F& EolEA Y54 24 4% @ Az aFHst A
AHgu e 2 A7 ugE FAD BY Aol AEFdE YgE B2 Y72 F8
g2 % e

: chinomethionat
AW

FH

cRPgAe

s34

5 99

: 6-Methyl-1,3-dithiolo-(4,5-blquinoxalin-2-one 25%
© &8 A]

A% :
Hgaj s

Az
#hey

Daw R 109 A
1 6.7g
1023 ¥2F :

2% Ex8 ¥2% Y

CF% 2 AAA AR
(AT -
U ALE 104 Ao o] 73] TR EXRE R

o] ¥%& AXAIAA ] 42AZA $ L Lol HAE AFE et i

L o S(7-84) n2AdE Ado] YL@l v A7 Aoy AHgEA ¥ed
2.0 ¥o& Bio] vl onz Fe] HoUE 71T Felv AHEstA Feh

3. uidst e ol B4 A4 0% o] TeAME 2ExoM o 27 ey
53 AL #E B AU

4 Aglpaxdg A{agAsd T Aty s dojxrA ded

5 Z1AffrAlste] 4Fold S2HAXE A Yok
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A Ay

LA
X ok M dju o Ja (%
o dr > of U of of

Ho oin
fob o

42X A7)

013 42F .
10a% 2 X3 :
D58 29 AR ALS
AALERS

Az

QFA L E A7

53
F o)A}

A gAY

ot

ox o U o Jo %

E
off Mz 2 o o of

o ojn
b My ofn

A% :

HegyHE .

HE A7)

018 4xg:
1023 223 :
C g 29 ARA ALS

AALGEYF

CEHAIIRE 109 FAoE gdo] FE3) EREE TaF pYc

AHLEA 7

Az
53
ERLE

6. ol e Al EE WA Te Ay AE HoixA gE,
7. Fhflol Mol AL A, AZslelE Bl WY 227t Aoy AgsA gect

. chinomethionat
Al
D AEA
CRYLA"
T eE Y
: 6-Methyl-1,3-dithiolo-(4,5-b)quinoxalin-2-one 25%
© - 8hA

A%
HEgy&HZE .
R 0 E- ]

A=A
2A7FI(HF)

25g
FEd ExE 2% Y

o] 4L HAZAIAAY LFAZAN Goll L Q0] YrtF Yoz AHE epdh
1 A8(7-89) L2Alele Aol Aa@dol e A7t Aoy AREA ged.
2. 0] B4& BYo] st Joernz Fo| e 7T FoAE AHREHA Fed
3. udE Ay 2019 A AN 0% oY EAdE nETAM o4 izt dey
53] A 88E & U4
4 Mglnzxd MIFRegae e At AR HojxA e,
5 71AFRAH S 4F ol SHLEE A ¥
6. 0l ¥ FA = AAAYG gL Aq4Y FAlgde Moz et
7. Fhdlol Aol ALGA], ABrlol = Eol EAME $eivt o AREtA] ¥ed
: chinomethionat
T A el
DA A
P RYAY
D gE 9y
: 6-Methyl-1,3-dithiolo-(4,5-b)quinoxalin-2-one 25%
D ashA
HAzArA A
47RO (4 E)
AR 27
25¢
333 EEE 31§ Y

ol 342 AZAAAY AFAZA g R rtFYAE ARE Hebdnh
1. 4 &((7-84) neAde FHdo) 2Pl Ue F47 AeY A83tA) geoh
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2. o] ¥k ol Yt o=z Rol HoYEe 71T Fohe AHEHA e
3. HjdEp sl 20 A U 0% ol REAE R =M g3 f27t Aoy
53 AEFE & A g
4 MElgaxd NagggAs 22 gty Ut Hoinx g
5 ZHAIF-F Ao 4F ol 2HLEE A ¥
6. o] & &l Ex HAAS ZL& A4 GASGE dol2x ded
7. b0l ol AL8A), Zf#7INE Fodol AMY 27t A2y AHEEA g
A @AY

4y : chlorothalonil
%59 g2y
% :
559 : dayd 2l el2y
FEAA  He H3 9Y #F 4F 4R
$ A4 ¥ : Tetrachloro isophthalo nitrile 75%
Ay 314
AT H71dAA
HEyae ey
AX A7) ey EsIRE 109 33
2019 AFX 3 33g
1029 HXY: 388 58 313 9y
SGHAF A £ 29 AA AHS
AALERSF 78 o
dxury
54 o] 3% fIIg4A 24 Ayt ok
FAAN 1 A8 FYal, Milvasdie Hojax g,
2. Aol (el A FRE O ¥ 20974 Bgol Agrlo] Axsiy o3 9
227 leng A gsx e
A Y 54 18

dutd : copper hydroxide
29 : 75

59 ZAs 79
TENA: % B 99 B ol4 B9
24 & . Copper hydroxide 77%
Ay A
AZ : F715A4
23 - 7Y
ARAZ]  BY2EE 7Y 2+E
2019 HEF : 20g
10a% ¥XF: FE8] E2% ZaF By
HEAR A
DHAFERSE
Axwy
B4 o] ¥4 2IEAZA HE R ESRH E4o] A9 g,
FANE ¢ L MASEA, NASRA 5 oA %A £ g shubcjelE A GAl(EA|,
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z23 §)e Aoy 7deldl 23 XY A+ vt Aty A8EA ged
2. 32 Ayl nFEEE 4XY F§¢ 289 Fi7 ey Foin @d2ES
7H8 8l (200u]) AHR-3td g FFAY £ Ao

3. 2019 FE NE Gzt A St Aoy FIU(RY 7-8)olFoh ARSI 12
2E FAE AZzPAME AHEE AEo

AEFALE} . 54 29
Aukd : deltamethrin
29 g
F7%  4%4
529 dAA deld
SEIA : AF R
FAAE
{S)-alpha-cyano-3-phenoxybenzyl(1R}-cis-3-{2,2-dibromoviny!)-2,2-dimethylcyclopropane
Ny FA
A% - g L20lH
ey g 0 LHMRNAE)
HEAT] G R7]
201% 42 % : 20ml
10a%d 42X % : 383 B8 FnF Y
GHAEA]  F& 3Y HAA AR
GHAE G4 33 ol
AXYY
B3 o] ¥94& ¥ 22ol=A H4EAoln HESF U L83 F ot 4E57E
vhepdcl,
FodAtgh ¢ 1 o] Feobe B Hrt glemz Fol] Mo e 7T AHEEA Fed
2. ool tigt EAJo] Zsng BT Y FHME AFEER gl
HgAE . oj B 19

Ak -
829
5
89
FEHA
FEAE
Ay -

AE
HEgwHs
AX A7)
2014 %%
102 4X% :
GAEE AT
(AN XGS
AEyy
B3y

FAY

dichlofluanid
gag

i g

Lty

N-dichlorofluoro methylthio-N’ ,N’-dimethyl-N-pheny! sulphamide 50%
58 A

Y

Wy x71%E 74 13
33g

83 2xE 21F B9

CFE 29 ARA AR

48 ojy

YP2YE 7UdNH o2 %ol FE3] EEE FnH R

L ASY 94, §4 3 84%59] QUAZA E= A0 dojxdd dsg dodls
B47F Aoy 4oy <thde
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A@ALE :

oH S
A oox Mo o o Z
o At > of du o of

o ot
ot S ofn

G2

2013 4XF
10ad 242
QAAEAA
GALFE S
1 ZFAE EL ¥ ouiE AR

Ay

Z ALY

A @Ay

2 DEEZ A4 LEHY BB(R7), 20De) A8IA L ol Yol FA@Ao] Uehg
£ oy wEA WSS AU

3 MS4BYA, Bt 5 AYsA FAG Mol HTae AAF} Haslnz
Vsste gAlz Eeg

oS4 13

. dichlorvos
: grjroly
CAEA
T AFEHolE it o]y
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s 9% AEANZYTE ATV,

A1d AZ/MANERY 73 AY/=2=2397

1. 2ol ¥ 2 4 ol IS A AR 2=

B2 A7 FA9 HF 2EQA 208 % Folo W& 9
AEFAN LGl A oj&HEe Evol2g AR AT (query)E F43le
B AT A% 5FHg.

7H.8 3G wF FAd R Evol 23

A AR FAY dF AFAAAM Y2 20l € FF Foljol U T
A 4 W] o] & (knowledge base)® AR o 20o]9 Wi JIF #
e Xd3te d ALET F£ Ude F32L& FHoh, o]E Production

Rule A4 FHYUF ~, THEN ~)ol gaiA AP3zsed Suol &

73 o]

g 73 AY. 7EE EvWlolae g B dFdAM Agy AR}

Aled A =<9 HCLIPSO M o &8 + A ¥dE& sdad. 3

FTHoE, AEMAN2HAM A ol &HE Z(rule)® F 100 A

oltt. g5 EMolA FAN FY FAHE e 9 YR ol
(defrule nutrition-handicap-growth

(GROWTH "43A =" "4 EA7 AMH ez 2717} 38"

- 90 -



=>

(assert (DISEASE "#A2Z2 9" cf 25))
(assert (DISEASE "2 9" cf 25))
(assert (DISEASE "Z&Z4¥” cf 25))
{assert (DISEASE "Z&&29” cf 25))
(assert (DISEASE "8 42" cf 25))
(assert (DISEASE "&A 43t} of 25))
(assert (DISEASE "2 3t} cf 15))
(assert (DISEASE "%z7t3t}” cf 15))
(assert (DISEASE "ol 3}’ cf 25))

(defrule nutrition-handicap-diplacel

(DISPLACE "4 %-91" "Z7)1(X AR, 438 £
=>

(assert (DISEASE "Z&ZY” cf 5)

(assert (DISEASE-"Z&Z¥" cf 5))

(assert (DISEASE "o}d2 49" cf 5))

(assert (DISEASE "%ztzc}” of 5))

)

(defrule nutrition-handicap-diplace2
(DISPLACE " 29" "go}")

=>

(assert (DISEASE "A2ZY"” cf 10))
(assert (DISEASE "8 2Z2¥" cf 10))
(assert (DISEASE "A A3t} cf 10)
)

(defrule nutrition-handicap-symcolorl
(SYMCOLOR "1 472" "d=A")

=>

(assert (DISEASE "A2ZH"” cf 40))
(assert (DISEASE "ZEZ2¥" cf 40))
)

(defrule nutrition_handicap-N-1

(SYMCOLOR "9 472" "o A7)

(GROWTH "ARZA " "2 g7t dAHeg a5 28"
(SYMPTOM "ol 54" "7}A17F #8")

=>

(assert (DISEASE "2 22" of 70))

(assert (DISEASE "Z&Z2¥" cf -50))
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(defrule nutrition_handicap-N-2

(SYMCOLOR "1 472" "5 4")

(GROWTH "A3AE" "HE&:t AAHeoz a7 2g")
(SYMPTOM "g el F4" "2 L&)

=>

(assert (DISEASE "dA4ZY" cf 70))

(assert (DISEASE "#&Z2¥" cf -50))

)

(defrule nutrition_handicap-N-3

(SYMCOLOR "9 42" "Ax4")

(GROWTH "4 A3 x" "4 A7 Aoz A77} 2g")
(SYMPTOM "golZ4" "718 8 g")

=>

(assert (DISEASE "AAZ2¥" cf 70))

(assert (DISEASE "Z& 2" cf -50))

)

(defrule nutrition_handicap-symptom2
(SYMPTOM "4 A" "% 3}")

=>

(assert (DISEASE "Z 49 cf 35))
(assert (DISEASE "claulg29" cf 30)
(assert (DISEASE "Z42%" cf 30))
(assert (DISEASE "% 44" cf 20))
(assert (DISEASE "o}d 249" cf 25))

(defrule nutrition_hand-symptom3
(SYMPTOM “Q14" "=} A})

=>

(assert (DISEASE "Z&Z 9" cf 30)
(assert (DISEASE "slaul€ 29" f 20)
(assert (DISEASE "¥z2+A 3" cf 30)
(assert (DISEASE %43t} cf 25))
(assert (DISEASE "2t} cf 30))

(defrule nutrition_handicap-k-1
(SYMCOLOR "1 A2 " = A7)
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(SYMPTOM " 4" "53}")

=>

(assert (stage "Z&ZH"))

(assert (DISEASE "Z&Z2¥” cf 70))
)

(defrule nutrition_handicap-k-2-b+1
(SYMCOLOR "4 72" "d=x44")
(SYMPTOM "4 34" "HAF)

=>
(assert (stage "ZEZ¥W"))

(assert (DISEASE "Z&Z¥" cf 70))

)

(defrule nutrition-handicap-symcolor2
(SYMCOLOR "4 72" "Z = 44")

=> .

(assert (DISEASE "1 ¥" cf 40))
(assert (DISEASE "2 &2t} cf 40))
)

(defrule nutrition-handicap-P-1
(SYMCOLOR "Q 42" "7 % 44")
(SYMPTOM "¢l & gkzof” "ak")

=> ‘

(assert (stage "2 ¥"))

(assert (DISEASE "2 4" cf 50))
(assert (stage "A A 3t}"))

(assert (DISEASE "2 &3t} cf 50))

)

(defrule nutrition-handicap-P-1-1
(SYMCOLOR " A2 "2 5 4")
(SYMCOLOR "ty " "4 3] 4iky")

=>
(assert (stage "129")

(assert (DISEASE "1 4 ¥" cf 50))

)

(defrule nutrition-handicap-P-2

(SYMCOLOR "Q 472" "7 = 44")

(SYMFADE "I &3 H” "EHo] FE2A""Y o] vt
=>

_93_



(assert (DISEASE "A A" cf 50)) ;s*=x
)

(defrule nutrition-handicap-P-3

?f <- (stage "AZEY")

(SYMFADE "QdA &8 "EHe] FE2H"|"Yo] u}E")
=>

(assert (DISEASE "9 & Y" cf 700

(retract 7f)

)

(defrule nutrition-handicap~N+2

(SYMFADE "$A&8” "7F Al 2 ¢g”)
(SYMCOLOR " 42" "2 54"

=>

(assert (DISEASE "A &3t} cf 50))

)

{defrule nutrition-handicap-N+3

? <- (stage "HA 3}

(SYMFADE "4AI&3€" "7t 3ae 28 24"
=>

(retract ?f)

; (assert (DISEASE " Y" cf -20))

(assert (DISEASE "d4 3t} of 60))

)

(defrule nutrition-handicap-symcolor3
(SYMCOLOR “"9A4Z" "4

=>

(assert (DISEASE "vtaudl4 249" of 40))
(assert (DISEASE "%+ H¥" cf 40))
(assert (DISEASE "%4#c}” cf 40))

)

(defrule nutrition-handicap-Mg-1
(SYMCOLOR "1 447" "\ g 44")
(SYMPTOM "§1 54" "8 3}")

=>
{assert (DISEASE "slauig 29" of 60))

)

(defrule nutrition_handicap-Mg-2-Mn-1
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(SYMCOLOR "9 2" “x=g44")
(SYMPTOM "9 74" "9 A}")

=>

(assert (stage "e}2l€Z2Y9Y")

(assert (DISEASE “slaulgZd®” cf 50))
(assert (DISEASE "% 4 3t}” cf 55))
{assert (DISEASE "%42+4 9" cf 60))

)

(defrule nutrition_handicap_Mg-3
(SYMCOLOR "9 472" "=A")
(SYMFADE "dAIE8e” "®Ho] FEA")

=>
(assert (DISEASE "vtaMdlgd " cf 60))

)

(defrule nutrition_handicap_Mg-4

?2f <- (stage "wt2VEZE")

(SYMFADE "AIS3 " "8EHo| FE3")
=>

(retract ?f)

(assert (DISEASE "4t EY" cf -50))
(assert (DISEASE "st2Ul5 2R cf 90))
)

(defrule nutrition_handicap_Mn-2

(SYMCOLOR "9 42" "« g&A")

(SYMFADE "QJA &3 8" "S54 5§ 74 ¥4”)
=>

(assert (stage "47t2A¥")

(assert (DISEASE "%+ A 9" cf 60))

)

(defrule nutrtion_handicap_Mn-3

?2f <- (stage "Z7+2d¥")
(SYMPTOM "1 4" "3 AH)

=>

(retract ?7f)

(assert (DISEASE "%7+2 9" cf 90)
)

(defrule nutrition_handicap_B+1
(SYMCOLOR "9 472" "x=&A")
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(SYMPTOM " HYEEQF" "dt ")
=>
(assert (DISEASE "% 43t} cf 55))

)

(defrule nutrition_handicap_B+2
(SYMCOLOR " 472" " @ 44")
(SYMPTOM " ¥ut= " "dkA")
(SYMPTOM "4 Z4" "HAM)

=>
(assert (stage "% 247 o}"))

(assert (DISEASE "% 23t} cf 60))

)

(defrule nutrition_handicap_B+3
(SYMCOLOR "9 472" "= 4")
(SYMFADE "IAI S8 H” “Al&5"I"7 A2l -6 T¥")

=>
(assert (DISEASE "% 3t} cf 60))

)

(defrule nutrition_handicap_B+4

72 <- (stage "®adc}")

(SYMFADE "A &8 " "AE""713 el 2e Tg")
=>

(retract ?f)

(assert (DISEASE "% 43t} cf 90))

)

(defrule nutrition_handicap-symcolord
(SYMCOLOR "9 A2 "Az38")

=>
(assert (DISEASE "%2t3 o} cf 40))

)

(defrule nutrition_handicap_Mn+1
(SYMCOLOR "$1 872" "1z 44")
(SYMPTOM "Q 34" "3 AM)

=>
(assert (DISEASE "%Z+3t}” cf 60))

)

(defrule nutrition_handicap_Mn+2
(SYMCOLOR " 472" "3 4")
(SYMPTOM " ¥yt m g "ukg")

=>



(assert (DISEASE "%ztzic}” cf 565))
)

(defrule nutrition_handicap_symcolor5
(SYMCOLOR "9 472" "s| 43"
=>

(assert (DISEASE “Zg4d¥" cf 40))
(assert (DISEASE "% 2Z %" cf 40))
(assert (DISEASE "o}dd 9" cf 40))
(assert (DISEASE “o}d 3t} cf 40))
)

(defrule nutrition_handicap_Ca~1_B-1_Zn+1
(SYMCOLOR " 42" "#i3gl&")
(SYMPTOM "5 "#3}")

=>
(assert (DISEASE- "2 %" cf 55))
(assert (DISEASE "24249" cf 20)
(assert (DISEASE "old 3t} cf 40))

)

(defrule nutrition_handicap_Ca-2
(SYMCOLOR "3 uk41 72 " 4 3H3g")

=>
(assert (DISEASE "Zs 29" cf 70))

)

(defrule nutrition_handicap_Ca-3
(SYMCOLOR Q242" "s3qe")
(SYMFADE "QAI 3" "7}zl 88 23"
(SYMPTOM "gull 54" "g°] 2 4H")

=>
(assert (DISEASE “Z#Z2¥" cf 50))

)

(defrule nutrition_handicap_B-2
(SYMCOLOR "9472" "#3e18")
(SYMFADE "9A 586" "7t3z2] %8 ©y")
=>
(assert (DISEASE "3 4Z2¥" cf 45))
(assert (stage "2AZ4d¥")
)

(defrule nutrition_handicap_B-3
2 <- (stage "¥42Z2¥")
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(SYMPTOMISYMCOLOR "1 5-2"I"H v+ A4 2" "8k 3}|" 4= 3 4k ”)
=>

(retract 7f)

(assert (DISEASE "% 42Z¥" cf 50))

)

(defrule nutrition_handicap_Zn-1

(SYMCOLOR "1 72" &3¢l &")

(SYMFADE "QAI &3 "dS595% T 24"
=>

(assert (stage "o} 2 HY"))

(assert (DISEASE "o} 24" cf 60))

)

(defrule nutrition_handicap_Zn-2

7f <- (stage "o}d4d¥")
(SYMPTOM "o} & ef” & -8")

=>

(retract ?7f)

(assert (DISEASE "o} A ¥" cf 65))
)

(defrule nutrition_handicap_Zn+2
(SYMCOLOR "9 42" "si 3 &")
(SYMPTOM " 54" "%3}")

=>
(assert (DISEASE "ol zt}” cf 60))

. ;3,)5 TE

AE7AAN 2"l AEA2REH g BeFd FTHE &
453871 AAM, Ed(tree) 722 FAADG. 1918
¢ Zol D AEAANLAE A FRY FHE.
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Weather, Location, Growth Stage

Y
Loci of Symptom

L N

Leaf Stem Fruit Root

y Y \
Detail Symptom

Fig. 18. Question structure of the expert system for

~ cucumber’s diseases and nutritional disorders
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, gA=7 HF ADGZAFe EFH

EANE doe BENAN2D A dig JFHEE FASA
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g gol g HAY AL 50%0 T dole “FAYg FH
2 8 oR E AU ¢ Hon JYFAo)AY HF e AHY T}
S40] &t N HES g & W oo FHALF
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79%2 RSl “---22 BEHYG” 223 80%lHd BEodE
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- ESCD

Rules for Diagnosis Knowledge base
cuc-001.rul, cuc-002.rul i
clf.clp
Y HCLIPS

Inference Engine

Query for Acquiring Facts User-Interface
(tree.clp, cuc-qry.clp
title.cip, output.clp
database.clp, *.pcx *.dat

Users

Fig. 19. Construction of ESCD

2. 5% A4 ARAALY

A7l HE ¥ L 4% Fo) A ALANALAN wd Qo]
o BAE A 5 HY FEAN2LE AeeE Ao AR 2
4ol o},

sk 43 74 B4 2 Swolas

A3 ARHAY AF ABAH 4e 5F 4L A% FHL o
g3 B MY AEAN2DL ALY, ol Aol AFHAH F
Gz @A AuE He FAE AW FFsgY DAAFHE B
MR F3L& EWolA3d(rule-base)dt R i, o] 5 & tt A HCLIPSH
A ASE + e B g2 2990, 0 mAAGA o
$ 72¢ HCLIPSOIH A4% & & ¥z 7428 2(ule)d o
ot}

(defrule NOWDIS-1

(DISEASE "9 " "7 d")

=>

(assert (AGROCHEMICAL "% 34" cf 70))

(assert (AGROCHEMICAL "¥AAYF7IALE3F 54" cf 70)
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(assert (AGROCHEMICAL "¥42& 34" cf 70))

(assert (AGROCHEMICAL "2 2 F3} A" cf 70))

(assert (AGROCHEMICAL "Z 3 434" cf 70))

(assert (AGROCHEMICAL "2tx 2 $31A" cf 70))

(assert (AGROCHEMICAL "7}2& 34" cf 70))

(assert (AGROCHEMICAL "et24d 34" cf 70))

(assert (AGROCHEMICAL "= 23 314" cf 70))

(assert (AGROCHEMICAL "t1 A& 34" cf 70))

(assert (AGROCHEMICAL "E gl Ho] 2 ZH A H)E" cf 70))
(assert (AGROCHEMICAL "3 #3}A" cf 70))

(assert (AGROCHEMICAL "ol ZAtd . ¢r3x] 3L A" cf 70))
(assert (AGROCHEMICAL "wlg]d ] 84" cf 70))

(assert (AGROCHEMICAL "&A}= 2 $38}A" cf 70))

(assert (AGROCHEMICAL "HH| 22 % t]z] 344" cf 70))
(assert (AGROCHEMICAL "g32& $£3A" cf 70))

)

(defrule CROSSRESIST-2

?7f <- (PREAGROCHEM "o] A A} &5} "tjujRr 2 2 X =31 4]")
=>

(assert (AGROCHEMICAL "dtu|R&x2 X tf x| $=3}4]" cf -70))
(retract ?f)

)

(defrule CROSSRESIST-3
?f <- (PREAGROCHEM "o M A} &5 "OH =3z YE 53 4]")
=>
(assert (AGROCHEMICAL "g]ZZ& { A" cf -70))
(assert (AGROCHEMICAL "glZ=& FQA|" cf -70))
(assert (AGROCHEMICAL "vlojg 531 A" cf -70))
(assert (AGROCHEMICAL “E ot vl 34" cf -70))
(assert (AGROCHEMICAL "€]t]& 3 A" cf -70))
(assert (AGROCHEMICAL "#AtzuE B33 A" cf -70))
(assert (AGROCHEMICAL "#uva. 9t=2x] 3 A" cf -70))
(assert (AGROCHEMICAL "#1ua] f A" cf -70))
(assert (AGROCHEMICAL "#lual 434" cf -70))
(retract 7f)
)
(defrule POSSESSAGROCHEM
7f<-(POSSESSACHEM "B H %% 7x)
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=>

(assert (AGROCHEMICAL ?x cf 50))
(retract ?f)

)

4. 5ot 44 ARsHAN2Ae 74
dold 757 BWol2E ogatd % A ALAN2PE T
25931, 19208 5ot HAS A% AEAALDY FHEIT

Expert system
— for choosing agrochemicals ™
Rule for inference
— Queries
* Diagnosed diseases -
+ Agrochemicals used before User-interface
* Agrochemicals possesed A
Y
User

Fig. 20. Construction of expert system for choosing agrochemicals
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(Ul
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A% Ao 2o,

A3 AR FAY A7 AFA o HolHMols B T2y
3 A 4 A% BANN ALE ARAN2AEL B £d57] 9
@ AeMol2E ABAATG. BY AHAc) 29 AL dojr Lol
(Delph)ol ®, 7% 29213 2t A 4AE 5% AdHHo| 28
o, 2ol - 4F Bl AW WEAN2DE YA T W@ A3
7 ued, 1 gl B AR AEANZDEL TERY. 5 A
4 ARAEEol Auy de HAE A 43P sHe AN
W, AERE 5 dolguo Ao MY o g 44
dye 92 # Ao 21922: Hel 2 A% Fo) AwH FF A

S AT AEZI2H Y FF dolglol 2z B A Ho A %
7] sdolt
___Integrated Interface
/ ES for Diagnosing Diseases
/ | and Nutritional Disorders
/ »| ES for Choosing
User [ Agrochemical

Agrochemical Chosen
Y

\DB for Agrochemical

Fig. 21. Structure of integrated interface for ESCD
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Fig. 22. The display of integrated interface in expert system

for cucumber’s. diseases diagnosis and agrochemicals

management
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|
! Yersion 2.6, Copyright €C) Oct., 1995
l HCLIPS AES Lab.., Department of fAigricultural Engineering, S.M.U.

Def ining defrule! peint-out-2 ejeded
Def ining defrule: print-out-3 +j+j+j§
Def ininyg defrule: show-resulty +J

MEUn R xgadapeiaint

B 53l FUARNEMRPAY
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Fig. 23 The initial display of expert systems for cucumber’s diseases

and nutritional disorders
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UYersion 2.6, Copyright (C) Dct., 1995
HCL]PS AES Lab., Departaent of Agricultural Engineering, S.N.U.

Def ining defrule: neg-pos—cof +j+)
Def ining defrule: ney-ney—cf =joj
Def ining deffacts: A-DATABASE

- RAE

| Al Ao ozl
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AH k.xi
k3
2K
3
<

DL GENEN 1

Fig. 24. The display of question about environment

i Uersion 2.0, Copyright (C) Oct., 1995
|
i HCLIPS AES Lab., Department of Rgricultural Engineering, S.N.U.

-

Def ining defrule: neg-pos-cf o}
Def ining defrule: neg-neg-cf =j+j
Defining deffacts: AM-DATABASE
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Fig. 25. The display of question about part of displace of symptoms
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', Uersion 2.6, Copyright (C) Oct., 1995
i HCL IP AES Lab., Department of Agricultural Engineering, S.M.U.

Pef ining defrule: neg-neg-cf =jej
Pef ining deffacts: AN-DATABASE
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Fig. 26 The display of question about the detail symptoms of
displacement parts (I)

Versian 2.6, Copyright (C) Oct.. 1995
HCLIPS AES Lad., Department of Agricultural Engincering, S.N.U,

Def ining defrule: neg-pos-cf «j+j
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Fig. 27. The display of question about the detail symptoms of
displacement parts (IT)
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i Uersion 2.0, Capyright (C) Oct., 1995
| HCLIPS AES Lab., Department of Agricultural Enginecering, S.M.U.
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Defining deffacts: AM-DATABASE
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Fig. 28. The display of result of diagnosis with the detail explanation
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