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A Methodology for Building
aGaneric DiagnoasModd

1 Introduction

The aim of this document is to present a methodology for building a generic diagnosis model.
The generic model would serve both the developers/designers of a diyasexpert system and
the implementers of an expert system tool. The primary goal for developing this methodol ogy,
and consequently a tool based on it, is to facilitate the rapid development of a diagnosis
component by offering the system builder a template that can be easily filled To do so, we
have aimed to identify and capture al knowledge that is related to the diagnosis task,
regardless of the crop, and identify concepts that vary from one crop to another.

2 Built in/Required Concepts

2.1 Plantation Related (Plantation Ontology)

2.1.1 Name: plant

Properties:

Name Age

Description Plant age

Source of Vaue Relation (plant_age)

Type Integer

Value range Number-range(0,20)

Name' Growth_stage

Jescription Plant growth stage

source of Value Relation (growth stage)

ype Nominal/single

-egal values $AS 5 5on ) saill ¢ 5 i saill ¢ Baall B A
@;”’d)ma.d\ > J.a_)"'d‘)...'ai.“ )A::.\\"';;GL::X\ _,Aﬂ\"’ﬁaj\j LSJA)-“ _,.Aﬂ\’

IJLA'S }dv’vd - “

saill' s pmadll gaill tg il gaill 'oemil) lay tabiasl) g gl 1 Sl
"alaall aaila’ "adall 5 (5 ya

G 545, (5 pemd 5

! This property is used in the strawberry, mango, grapes, cucumber, and tomato respectively.
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Jame' Appearance

Jescription Plant appearance

source of value User

ype Nominal/multi

.egal value e g Al Aadl) o Araaie 8 pra Gl ) sels | oanh o 3

b, o 5

oAy il il bl e A i 3 sa s il Wl A g a ) A6 e
, ol at ) cldl slieall e cll) Aldaial el

il 0l a8 daeh gl asa

Y e bailu dilue 5331 3ga 5 0 e A siSie Ja gl Jila anh
Tl e s o 58 5 0 55, gl Ll sin) 5 LY sai i3

u';“ .~.] "'ejiﬁa"':ux_u rm} < “l’lfd_.ﬂ'av’v iaia!

e il tenlal) Alls ) ga i’ ! Glaal) Aglay (e Adaia Ol Hal ! el

e L il aae! Wi clil) A T 5 1 ' Mol 5 0

GIsY s B Al B 5Y IS L ! el (e il tenlabadl
JS8! i€l JS8 taliiia e JSU T LAYl (e S 13 gl JSE Ll

"G shuaall
Name® am 5Season
Source of Value Relation (plant_season)
Type Nominal/single
Lega Vaue LA oy Al Canall aw )l
Name® Seedling_Date
Source of Value User
Type Date
Prompt Al al s de) j ) ali a ke
Name® Seedling_Type
Source of Value User
Type Nominal/single
Legal Value R s
Prompt $ae ) jall Al ) all Ak o o5 sa L

! This property is used in the bean melon, rice, strawberry, cucumber, tomato and faba bean
respectively.

2The plant status property of the cucumber is transformed to appearance

3The plant status property of the tomato is transformed to appearance

4 This property is used in the cucumber and citrus.

5 This property is used in the strawberry

5 This property is used in the strawberry
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Name* Variety

Source of Value User
Type Nominal/single
Legal Value l’lv‘;_\g‘jl ’lz‘)JM u‘)l’lmdl’vw\ h’,"ﬂj}.;,'))Aﬁs’,'ﬁ)ﬁ\-.",'u“jjﬂ",u‘du)}il

¥ s S Anls ) Al QOIS (g ad! T s\ (5 S
) Cilial! Hald g 15l (i’ A8 5 e, )l

sl 1 gaaas S oy S, g sae (Al 1) gman g Tl 50 50 gt

' el

Navel, Succar, Vaencia, Lime

Prompt gl sailal Caia o L'
198 5l Guial) Chiia g W'
Name “Crop-type
Prompt "J panall g 5 AN
Source of Value user
Type Nominal/single
Legal —values fabalak! (5 i) alalaks!
Name® development_period
Description Plant development_period
Source of Value Relation (palnt.life_time)
Type Integer
Value range Number-range(0,100)
Name* mid_period
Description Plant mid_period
Source of Vaue Relation (palnt.life_time)
Type Integer
Value range Number-range(0,200)
Name* late_period
Description Plant late_period
Source of Vaue Relation (palnt.life_time)
Type Integer
Value range Number-range(0,200)
Name* Starting_dev_date
Description Plant starting_dev_date

! This property is used in the mango,grap,citrus

2 the crop concept of tomato is converted to property in plant concept
3 These properties are used only in the cucumber crop

4 These properties are used only in the cucumber crop
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Name®
Source of Value

Type

Name'
Description
Source of Value
Type

Name'
Description
Source of Value
Type

Name'
Description
Source of Value
Type

Name'
Description
Source of Value
Type

Name'
Description
Source of Value
Type

2.1.2 Name: plantation

Properties:
Name
Source of Value
Type
Prompt

Jame'
Jescription
source of Value
‘ype

Starting_dev_date

Relation (plant_period)
date

starting_mid_date
Plant starting_mid_date

Relation ((plant_period)
date

starting_late date
Plant starting_late date

Relation (plant_period)
date

ending_dev_date
Plant ending_dev_date

Relation (plant_period)
date

ending_late date
Plant ending_late date

Relation (plant_period)
Date

ending_mid_date
Plant mid_date

Relation (plant_period)
Date

Date
user
Date
Aol mls L

Irr_system

User/DB
Nominal/single

! This property is used in the strawberry and grapes
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Jame'
Legal vaues

Name'®

Prompt

Source of Value
Type

Legal value

Name?

Prompt

Source of Value
“ype

.egal value

Name®

Prompt

Source of Vaue
Type

Legal value

Name®

Prompt

Source of Value
Type

Legal value

2.1.3 Name soll

Name: Soil

Properties:
Name
Description
Source of Value
Type
Value range

1 This property is used with mango
2 This property is used with bean
3 This property is used with bean
4 This property is used with grapes

Irr_system

Farm-location
, 'feie ) ja @ cpl
User
Nominal/single
'GA Gl ol ) s ol )

appearance
ekl
 fael A Al
User
Nominal/single
b A e Als lalic 2 5a

type

gsd

e sallg s le
User
Nominal/single

Sy ,ijﬁA Jis

breeding_system
, Shaaiiaall dp gl ¢ 65 oa W
User

Nominal/single
Aol ) A5 S, Al

Ec®

soil salinity

DB or user

Real
Number-range(0,20)

5 The soil .salinity property of the diagnosis subsystem is changed to soil.ec to cope with the irrigation

subsystem

TR\CLAES\272\2003.9



Name Ec®
Prompt € sarlally 4 5l s gle 8 L
Name' Water_table level
Description
Source of Value DB or user
Type Real
Value range Number-range(0,1000)
Prompt $ siagiiadly o V1 elall (5 e 8 e
Name? appearance
ebadll
Source of Value User
Type Nominal/single
Legal vaues b sl ds et Bl S ga
L) ds.m‘ iy asag ’LBU.J A5
Gl 2 ds aie B 3 5a 5 6 ) S da jaie B 22 0 Y
Prompt € Al o e sasasall Gl el o8 L
Jame® Type *
Jescription Denotes the classification of the soil texture

source of Value
“ype

Relation: Soil_type
Nominal/single

Name’® Texture
Description Texture of the soil
Source of Value User
Type Nominal/single
Legal vaues dpab il  Apdbdil Apeldginh Al )il il
Prompt Fa 5l ol g8 oa L
Name® soil_moisture
Ll 45k
Description
Source of Value User

1 This property is used with cucumber and grapes

2 This property is used with Bean, strawberry and melon

3 This property is used with strawberry, mango, cucmber

* The source of value of soil.type property is converted to driven from a specific relation to match the
irrigation sushsystem

5 This property is used with strawberry, mango

5 This property is used with tomato, cucmber
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Name®

Type
Legal vaues
rompt

Name'

Description
Source of Value
Type

Legal vaues
Prompt

2.1.4 \Water

Name: water
Properties:
Name
Description
Source of Vaue
Type
Lega values

2.1.5 climate?

Properties:

Name
Description
Source of Value
Type
Lega values

Name®

Prompt

Source of Value
Type

Legal value

1 This property is used in tomato subsystem

Eciw

soil_moisture
Ll 4k
Nominal/single
'VL“)LI,VUMV;@ZSJA
? 450 A5k o Lo

galleries_existence
Sluall el G

User

Nominal/single

-‘Y| :'?".'

Pa 5l e olual) saad B a5 da

Electronic conductivity of irrigation water (Ds/m)

DB
Real

Number-range(0,3)

%Avg_tc
Average temperature
DB. The valueisretrieved based on a month number

Redl

Number-range(0,40)

' £l Allstemp-status

, 1oLl Al el
user
Nominal

ale) Chal o ! piia d5a o il L) s

2 The weather concept of the diagnosis subsystem is converted to climate to match theirrigation

susbsystem

% The temperature property is converted to Avg_tc to match the irrigation susbsystem. It is used only in

strawberry and its source of value was user

4 This property is used in mango

TR\CLAES\272\2003.9
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2.2 Crop Related (Crop Ontology)

In the agriculture domain, we can classify the plants into three main categories: Crops,
Vegetables, and Trees. Under each of these categories we have several plants. For each of
these plants, we can find different disorders and observation. In the following, we will
represents the global plant taxonomy classifying for each plant category different disorders
and observation associated with it.

Name
Prompt

Source of Value

Type
Legal value

Crops

» Fababean (FB)
* Rice®

*  Wheat(w)
Vegetables

e Bean(B)

e Cucumber (Cu)
e  Meon(Me)

e Strawberry (Str)
e Tomato (To)

Trees

»  Citrus (Ci)

» Grapes(G)

* Mango (Ma)

2.2.1 disorder

Properties:

Name
Description
Source of Value
Type

Legal value

2.2.1.1fungal
Sub-type of: disorder

2.2.1.2insect
Sub-type of: disorder

2.2.1.3virus
Sub-type of: disorder

2.2.1.4nutrition-deficiency

Sub-type of: disorder

TR\CLAES\272\2003.9

"¢ #Ladl & s shumiditystatus
e Ll A5k AL

Nominal/single

11

Vaue

Relation (predict-confirm models)

Nominal/single
Suspected-confirmed



2.2.2 Vegetables Disorder taxonomy

2.2.1.5spiders
Sub-type of: disorder

2.2.1.6enviromental
Sub-type of: disorder

2.2.1.7nematode
Sub-type of: disorder

2.2.1.8bacterial
Sub-type of: disorder

* Bean(B)
e Cucumber (Cu)
« Melon (Me)

e Strawberry (St)
e Tomato (To)

2221 Insects
Me, B, St, Cu, To sl
Me, B, &, Cu, To a3 gal)
Me, B, S, Cu, To Jasll
Me, B, St,Cu, To eLeanll 20Al
Me, B, Cu, To kil (3598340
B, St, Cu, To N
St, Cu [SrEtgY
Me, St, Cu, To ol
B, sl e
B, il (g
Me, B, Cu, To Syl claila
B, (a,y.n),\l\ Jalas
B, Al laall
Me, Cile LAl LS A
Cu, Ayl ol
CU, a.m‘)\ﬂ\ EJJJ\
To, SL) glaaly
To, bl S 238
To, fabalakall L 33 5
To,cu Gl
2222 fungal &l phadl)
St 58 p ol sl Gie
S, PSS saall e
S, skl Gie
B,st o558l )l e
Me, S, Cu, 3 gV (yiall
Me, Cu, To, sl fie
Me, B, Cu, To, eV Ll e
Me, Cu, To, el )
B, A il
B, el (jial)

TR\CLAES\272\2003.9
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To, BRI
B, adad) Cie
Me, Cu, iaall Glull dadl
S, G sY) dadl
St, EERTIEEN
B, Me, Cu, To,st LN 315V adis
Me, Cu, To, Il ol
B, 23055480 5
B, facall
Me, B, Cu,To, 50 il
Me, B, &, Cu, To, a8l ()
Me, Cu, =t 3l Gl
Cu, Glall e aail
To, 15 alidl 5 gy
To, lansall l 5 adif
To, 15 Suall 3 gl
2223 Enviromental
To, &, Cu, B, Me, PRI
Me, A A 3 )
S, To il
B, el dad
Me, St, Cu, Aladl 5 ) yall
Me, Cu, To G
Cu, 5 ) da )y (aliad)
Cu, el Lats
Cu, sl 304 )
Cu, Gl dsaw
Cu, S o
To, olitie 22 5
To, 4 slasS bl
To,cu Uidaall!
To, 'O 5 B
2224 bacterial
B, G S (35 Y1 ads
B, S J gl
To,st ' Sl aall
To, ' S )

2225 Virus

B, Me, sl G315V 8
Cu, sl pad¥) 8l
Cu, el (38 il
To, JtnaY) ahlakall 3l sf axat

5l
To, (x5 il plalaball ély oo
To, gl Jadasdl)
To, i sl adiiall J A
To, ol Jladl el ) o'

TR\CLAES\272\2003.9
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2226 Nutrition deficiency

Me, B, S, Cu, Ca g il Sl
Me, B, S, To, ) suadl] yals
Me, B, St, Cu, To, e
Me, B, S, Cu, To, 2aall bl
B, &, Cu, Cu, To, Sl yal
Me, B, &, Cu, To, Jtinidl Sl
Me, &, Cu, To, Ososdl pat
Me, St, Cu, To, sl yats
Me, B, Cu, To, pyuitle Hall

2.2.2.7 nematode

Cu, &, B, Me, sl 285 1 gilayi
St, Cu, To, saadl C)Eﬁ 12 gilayi
To, g IS 1 gilaaill!
To, 'Caagill fa gilayt
2228 spiders

St; ‘)AAS“ uil_,.}SlaJ\
Bl

B!

B, o5 s i Ll paldll e g S
TO, ’VQ-LLAL“ id.aa u&j‘)\s"

2.2.3 Trees Disorder taxonomy

e Citrus (Ci)
e Grapes(G)
* Mango (Ma)

223.1 insects

Ma,cit Agslall AL
Ma,cit ¢Lanll LA
Ma,cit Gl
Ma, G,cit A il Gl sl
Ma, G,cit sadall Gl
G aiall a3
G il a3 90
G il Bl s
G g Gl Jlia
G lon) 5 50l 22 3
G a5l ?SA'“
Cit cdlsall Jla ) aga
Cit o) padl) 45
cit Sl Gllba
2232 fungal
| Ma sl el

TR\CLAES\272\2003.9
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Ma,G Ll e
Ma 0 il
Ma G Sl Rl
Ma 2320l ) sl
G,cit Sl lael 5 Jsdl
G s o=kl
Cit faaill
Cit o Ll il
Cit 35 dall Cjni
Cit e siall il
Cit ol gl
Cit Y il
cit s oY el e
cit 5 3,5V ads
cit dpaall A8
2.2.3.3 Virus
Cit Ul
Cit ol
2234 environmental
MaG sl
Ma L b s
Ma Calaal)
Ma iall
Ma Aole ) Cal o
Ma Al 3 ) yall
cit ool dad
cit O Wl sl
cit Dbl e
2235 Nutrition deficiency
Ma,G,cit O g il yai
Ma, G,cit sl Ll
Ma, G,cit o sansli sl Ll
Ma, G,cit yaadl il
Ma, G,cit <L 5l s
Ma, G,cit Dpisiall als
Ma,G,cit popallSl) i
G,cit apuitla il

2.2.3.6 nematode

G sl 3 1 gilen
G sl z o silay
G K0 13 silasdll
G,cit sl 12 il
G 3 I gilays

TR\CLAES\272\2003.9
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2237 spiders

Ma, L N g ledll JiS5
Ma, BsY) gy S
G SUiall
cit ) sall Taa Gay JlS)
cit gl sall ael a5 S
cit )l gl S
cit iabasall gl gall oy lS]
TG

2.2.4 Crops Disorder taxonomy

* Fababean (FB)

Crops
* Rice®
e wheat

2241 Insects

Ri, fb B
RIi, A sedll Glaall
Ri, fb S
Ri, % il ¢ 5 8l Cald caldaldaill!
Ri, Y Gl 485
Ri, S oY) B
Fb Ul 535l
Fb o A
Fb o) yoadll 5 gl
Fb 'O Al lal
Fb 5 Sl sl oloaid!
Fb ke 5y Jadlus 4y
Fb ') Jaill!
Fb sl o
Fb e lall LAl
Fb rebitall calalday
Fb 131y el
Fb Ll ot
Fb 'S i) B 5
Fb Alell (!
Fb ad ¥ ol
Fb BYSYIN
Fb 12 g1 J gl (0!
Fb ol il As|
Fb 13l B s
Fb el (35l At
Fb @l 53 5l
Fb Tl Caatl) 52 5ll
Fb 'S gl sl
Ri, fb Y Gl el

This disorder is called 4 _,Y) &3l sl in fababean

TR\CLAES\272\2003.9
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2242 fungal

Ri, fb e |y w un
= T il
Ri, b ol e
Ri, fb SLdl e
Ri, "ol yie!
R, Axdll)
Fb Ta
Fb s LAY Gl )5V i
Fb ' k!
Fb 5 oA
Fb 'Galad) sl et
Fb 'kl 53l et
Fb "o saldadinN) 31 5V adsd
Fb 'gaka Il aall
Fb e Y1 J s
Fb 1 gudl) ) saall e

2243 environmental

Ri, T 5
Fb 'alial)!
Fb ]
Fb ]
Fb 'zl Ll
Fb iiaddia B J\ B
Fb ol 530

2244 Nutrition deficincy

Ri, fb sl
Ri, fb sl o
Ri.fb JPRCPR o
Ri, fb ETS
fb '3al) paid
fb o spie Ll i
Fb o sl gall i
fb 'G5l pald
fb o s\ Sl) (!
2245  Virus
Fb " praldll jaiaW) el gall (gu s !
Fb 31 5 ) a5
Fb 'J sl a8 (s
Fb 'Joall Jsall) s 18,
Fb S aal) ar il @l ) g gu g
Fb 'J sl adall el sall gy
Fb S % Gl s
Fb SOl s fal (g )
fb 'Jsll 5 5 Sl )il gy

TR\CLAES\272\2003.9 17



2246 nematode

Ri, A8 ) ol eLand) Al
Fb sl aded la gilay!
Fb 'z A 1 silagd
Fb a3 12 silay!
Fb g5 ) silay!
Fb ' ay gall 1 gilay

2247 spiders
Fb ')A;‘Y\ Q;,\Si:d\’

2248 Lo 33 g

Fb )
2249 'l

Fb 'J sl

fb '&ﬂ}ﬂ.@\'

2.3 Observation Related ( observation Ontology)

2.3.1 Vegetables observations

2311 Root
Name(str,cuc,b,me) Status
asl
Prompt fonlAl bk
Source of Value User
Type Nominal/multi
Legal value e13 u 5 i alual 2 5a 5 Jaie A jiie Ao gilayi die 25a 5, o2k
o= S gl Aptall Adle ol saall Jon e dsa s e da 5y Al
Vx| sadll
S R a5 g A g, o Ll Rl Ao g o 5al), e sy
Name(B,str,me) Color

ot

! The appearance property of bean is transformed to status
2 The appearance property of melon istransformed to status
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Prompt
Source of Value

Type
Lega value

Name(str,T)

Prompt

Source of Vaue
Type

Legal value

Name(T)
Description
Source of Vaue
Type

Legal value

2312 stem

Name(b,me)

prompt
Source of Value

Type
Lega value

Name (cuc)

prompt

Source of Value
Type

Legal value

Name(T ,cuc)
Prompt

Source of Value
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Shape Jsa
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Position
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Type
Legal value

Jame(b, T ,cu,me)

rompt

source of Value
‘ype

.egal value

Name(B)

Prompt
Source of Value

Type
Legal value

Name(B,t)

Prompt

Source of Value
Type

Legal value

2313 Stem-spot

Name(t)
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Type
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Name (to,b, me)
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A o (358 3 gusl (e o3 g Alkaliise @y () sadddle b Axise
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internal_color
Al ol
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PP TR

color_status
Ol s
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Nominal/single

UL T RS

value

Gl e i an 5 o
user
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Color
"Gl Sle addl o5 s L
User

! The color property of tomato is transformed to color-status with the same legal value and abnormal

color istransformed to color
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Type
Legal value

Name(T,me)
Prompt
Source of Value

Type
Legal value

2314 leaves®

Name(str,B,to,cuc,me)

Prompt
Source of Value

Type
Legal value

Name(b,cuc,to,me)

Prompt

Source of Value
Type

Lega value

Nominal/multi
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Tigy Hs by bl By o elian i o il
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Al e A5
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1 155 Y Al Gl L 5 il ol it 4, sl
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color_direction
Ot ola)
£ G sl el sa L
User
Nominal/multi
il ) o) e e I i e
LelS G il I e o el (G il e,

! The property stem-spot-color of bean is moved to concept stem spot

2 The spot color property of melon is moved from concept stem to concept stem spot
3 The stem-spot.appearance of melon istransformed into stem-spot. shape

4 All spot property of leaves are moved to a separate concept “leaves spots”
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Name(cuc) color_spread

O L)
Prompt Coanhll e ol LIS e 58 L
Source of Value User
Type Nominal/multi
Legal value 5 yina 4Ll 4, pall a0as
Name(B,str,cuc,me) color_position
Ol s ‘
b el G 5Y s
Prompt S danh e GV Ol USe 2 L
Source of Value User
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B Gl el (3 sall ol g LIS 38,50 516 )5
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Name(B, t,cuc,str,me) Appearance
ekl
Prompt ¢ BN anhll e jeladl sa L
Source of Vaue User
Type Nominal/multi
Legal value , e panl 05l Cld Qe 553 pa g A jaie (U 2 gay ALY Gladll JS5 dagie

Aalue 3500 adal aa g Aaal) (31 5Y) 0 gl Caald yumdl () o) D il 535 2 5m
b e, A 5Sie Ja s sllaks, ' 2 5m

L._|_9§3” 'm‘;r_ u)si”n_\_,si 2y, ’:\:\‘).3\’ " 5dza’ia ”éci}( ﬁ)}\ug\.hj\'
EM')‘%\S”’M\ 3133...'4:” 'L):\.A‘)S.A”' :\SS\.G_"LA" Tolaal) dﬁ"'é\‘);ﬁl ér_ 5 yra
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! The leaves.col or-type property of cucumber is transformed into |eaves.color-position
2 The |eaves shape property of cucumber is transformed into leaves appearance

TR\CLAES\272\2003.9 22



(Jalall diaia 31551 81 Y) Gl i il Aila (55 5al Jon pmdl sl asas
A U genn 35V Gkl o gt Al als 3 5a s JanY (35Y) ol 5il) 3anaa
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Name(cuc) shape_spread

o o Ll
Prompt 60y o cla sl il olad) 5o L
Source of Value User
Type Nominal/multi
Legal value 5 yina, LSl 4 puall 3a0ma
Name(cuc) shape_position

o gull ua 9o
Prompt S5y e o sl gaw cp
Source of Value User
Type Nominal/multi
Legal value 4B ) Cantia 48 )1l ol ga
Name(cuc) shape_type

o sl 48 ) ll & 5
Prompt Sl (pe A siiall (315 5V poa 5
Source of Value User
Type Nominal/multi
Legal value L) 315 591, LIS (81 5¥1, Aausl) (351
Name(b) holes position

sl OlSa
Prompt
Source of Value User
Type Nominal/multi
Legal value LY il 38 Ty LIS AR e 5 e
Name(t)? holes_ percentage
sl A
Prompt e Gl e gl A a
Source of Value User
Type Nominal/multi

! The leaves status property of strawberry is transformed into |eaves appearance
2The holes_on_|eaves concept of tomato is considered as property holes percentage
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Legal value
Name(t)*

Prompt
Source of Value

Type
Legal value

Name(b,me)

Prompt
Source of Value

Type
Legal value

Name(str)
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Source of Value
Type

Legal value

Name(str)

Prompt
Source of Value

Type
Legal value

Name(t)
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Source of Value
Type

Legal value

Name(t)

Prompt

Source of Value
Type

Legal value
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! The pores_on_leaves concept of tomato is considered as property pores_ percentage
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Name(t) phosphorus _level

Prompt "G5 YG sl (5 s

Source of Value User

Type Nominal/multi

Legal value " g yra e Mlaa (addia!(addia
Name(t) potassium_level

Prompt "1V a el sal) (5 sine
Source of Value User
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2315 leaves-spot

Name(str,to,cuc) shape
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Source of Value User
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Name(B,str,cuc,to,me) Color
&l s
Prompt BlsY i sl L
Source of Value User
Type Nominal/multi
Legal value Ll Gy o sl Hila iy Bile dsud sliay g, sl S el a5 S A

Adle S A ) el

oY o O8I el s (Bele i b Blae | jteal ol jhia Allg Allae | b

! The spot appearance property of bean is transformed to spot shape
2The spot appearance of melon is transformed to spot shape

TR\CLAES\272\2003.9 25



Prompt GV ad aise 5o L
— S User
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23.16 Fungal-growth-on-leaves
Prompt £ 315Y) e sokd saiaa s da

Nominal/single

Prompt € skl 4l s L
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Type Nominal/multi

2317 insect
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Legal value

Name(str)
Prompt

Source of Value
Type

Legal value

Name(str)

Prompt

Source of Value
Type

Legal value

23.18

fruits

Name(str)
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Legal value

Name(t)
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Source of Value
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Legal value

Name(cuc)
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Source of Value

Type
Legal value
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Source of Value
Type

Legal value
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23.19

Name(t,cuc)

Prompt
Source of Value

Type
Legal value

Name(t)

Prompt
Source of Value

Type
Legal value

Name(str)

Prompt
Source of Value

Type
Legal value

fruits-spots

Name(to,str)

Prompt

Source of Value
Type

Legal value
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s
ol o e
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s
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! The fruit appearance of melon is transformed into status

2 The concept “holes on fruits’ in tomato has one property (percentage) is embedded in concept fruit
with the property name hole-percentage

3 The concept “fungal growth on fruits’ in tomato has property (color) is embedded in concept fruit
with the property name fungal-color

“The fruit spots color of strawberry is moved from concept fruit to fruit spots
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2.3.1.10 flowers
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2.3.1.11 larva
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Source of Value

Type
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2.3.1.12 nymph
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Legal value
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Prompt
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Type Nominal/multi
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2.3.2 Trees observations
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Legal value

Name(cit)
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Type
Legal value

2322 Tree
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2.3.2.3 Trunk

Name(cit)
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Name(cit)
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The tree status of complaintsis converted to a tree concept
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! Thelegal value of leaves-status property of complaintsis combined with status property of |leaves

TR\CLAES\272\2003.9

33



Prompt

Source of Value
Type

Legal value

Name(cit,g)

Prompt
Source of Value

Type
Legal value

Name(m,cit,gr)

Prompt

source of Value
‘ype

.egal value

Name(gr)
Prompt
source of Value
‘ype
.egal value

Name(m)
Prompt

Source of Value
Type

Legal value

Name(m,cit,g)

Prompt

source of Value
‘ype

-.egal value

Gy JS

Gy JKE sl

User
Nominal/multi

Jofilaie e A8l adeal Gladd A e Aulue 3501 Lgle A0S bl lgle aeas ke

Ao eie il
position
35,50 e al) s
' asl e AlaYl ke ke
User

Nominal/multi
50 52218 Ao SN LYY o slall o) | il mhandl W Gipa JSE e coglie 3,500 S
)0 Gk Bl G, Bl On Boad) A8, il s

A8 it St A gl il sat S ) (S

Leaves-type
'Gladl 35 g 5
‘@Y ¢ sl
User
Nominal/multi
"iagasl) 31y sV Aaal) ) )
iglay) sla
L) olailt sala’ s Lo
User

Nominal/multi
a8 LB ) slaia 4l Me ) 3l JS!

el Al (o1
"l Aadall (5l sale
User
Nominal/multi
',
spot_position’
el n s
T8V JSa Al
User

Nominal/multi
ol a1 shall o) e o) jiam ay Leliley i) landl! 8 0 adan " lad) el
' slall

! The properties of leaves-spot concept of citrus is combined with leaves properties
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2Thelegal value of property fruit status of complaint is appended to legal value of property fruit status
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Prompt
Source of Value

Legal value

Name(cit)
Prompt
Source of Value
Type
Legal value

Name(cit)
Prompt
Source of Value
Type

Legal value

Flowers

el e adill JSi
" il e addl 0SS L
User
Nominal/multi
Aa e Gl Aea g adde 3oaS 4 iy (il 35 L plalie e B jiae
Status'
"l Y Al
" e oY Al Ak
User
Nominal/multi

i 3mSR 5y S &1yl po I il AL i) T, 331 B e
8 e R

J\.AJ"}“ .L\EL&S"@_HL

Boapl! 4 5 n hagd 25a

)\AJ&“ JG
el Y1 S Lale
User
Nominal/multi
ASlie Arenic anh
BESNISE
" e Y1 o d Al
User
Nominal/multi

! Thelegal value of property flower status of complaint is appended to legal value of property flower

status
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2329 twigs

Name(m, cit)

Prompt

Source of Vaue
Type

Legal value

Name(cit)
Prompt
Source of Value

Legal value

Name(cit)
Prompt
Source of Value
Type
Legal value

2.3.2.10 insects
Name( cit)

Prompt
Source of Value

Legal value

Name(cit)

Prompt

Source of Value
Type

Legal value

sl ¢l gadll o6l
e ¢ Ahaall Gl gadll 6l LAl
User

Nominal/single

@, rust

£ - 5 »1.Y
Enaall & gail) (K53

"o Apaaldl i salll JSG Ll

User
Nominal
aA<lig
sl al gaill Al
ne iall ¢l gail) s Lale
User
Nominal
dieback
il o5l
el pdall o8l Al
User

Nominal/multi
sal, eal, Ganl, 2 pul, juadl

Gl ydal) Al
ne ) piall s Lale
User
Nominal/mult
Gl AS aie diaile daenie

23211 ‘Al jal c gall

Name( g)
Prompt

Source of Value

Legal value

Name(Q)
Prompt

o sl el a5
9l ahs el pail) ua sl AL
User
Nominal/multi

138550 il eI TG Y ey

'erab ) sall s
MO el yiall pell s ol

! This property has one legal value, it is recommended to not adding it in the implementation
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Source of Value  User
Type Nominal/mult
Legal value lue 3oxiagle’ | BAS (3 sand | 2 ) (5 s

Name(g) 'erub sl sadll o0

Prompt "ok sl sl (51 AL

Source of Value  User
Type Nominal/mult

Legal value 'l ), sl !

23212 iy
Name( g) 'S sl
Prompt il Gle S e 53 s sall B ) 2 W
Source of Value User

Nominal/multi

Legal Val ue lﬁLI’VPil’léA& &\el’vg\ﬁl’vghyl’ﬁ)} ”;\‘)...'a'a’
23213 ' 'ébﬂ\ Ty

Name( g) &l a5
Prompt ¢ a8 8l ge AL
Source of Value User

Nominal/multi
Legal value T AV G,

2.3.3 Crops observations

2331 Root
Name(r ,fb) Status
sl
Prompt fonlAs Ak
Source of Value user
Type Nominal/multi
Legal value "ok ! saill
s s k) e Clliay et A Rike g ol g | Glie ) Mo 3 ga T 1 g sda,! k!
G )3l o o AL il ) sda! AL Ay 5 5y ) Mo A8 A g 5y e gail) Gl Mula T Baae
'O JSU L sle
Name(r) Color
ol
Prompt o3l sl ol e L
Source of Vaue User
Type Nominal/multi
Legal value "ok g
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Name(fb)
Prompt

Source of Value
Type

Legal value

2.3.3.2 stem
Name(r,fb)

Prompt

Source of Value
Type

Legal value

Name(fb)

Prompt

Source of Value
Type

Legal value

Name(fb)
Prompt

Source of Value
Type

Legal value

Name(fb)
Prompt

Source of Value
Type

Legal value

Name(r)

Prompt

Source of Value
Type

Legal value

LY Gl
Yl S g L

User
Nominal/multi
'Sl Haallt i Sl Al
Appearance
‘)_g_]b_k‘
"¢ Gludl yghie galo!
User

Nominal/multiple
Sl die Blad) Adled (A adaf o ga o) g ga ! (e i g ! Y i) !

sl sl 613 e By o alusal Gl (588 Ml 3 S ) 58 ! e Al | rl
él.u"'ru‘él'u BT Jst "LBLA.AIS‘ Q)A"'M\ Al el g 4y yas e\.m;""g\é}m 4 jas ?L“A‘ & Uau
SRl e gl A galil ALl g M) Jind (0 Kiin 588 ol gt A gL’ 31y 5 g

toahey sal thyle B! 1 sual e Al )y 5o 1131 palal

Color
Gl
' G o8 ga Lt
User
Nominal/multiple
1612 gud A5 yham yena s @i o) yium Allgy Aalae A1 Aty iy A gl 5 jeme gy @l rnida!
Ly \Sa
T ALY S L,
User

Nominal/multiple
oalill jaall 55 "Ll sac ) alad) Aad s LAY A L) S e e Ll

color_position
fosll e o L

User
Nominal/multiple
"Gl EJGG”";!T'\.AL'
Dead-heart-status
Cuall Clal) Al
'8 Cuall Qi Al s W
User
Nominal
A g e 3 S VA s e 53 (S

The status property of faba bean is transformed to appearance
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2.3.3.3 leaves

Name(r,fb)

Prompt
Source of Value

Type

Lega value

Name(r)

Prompt
Source of Value

Type

Legal value

Name(r ,fb)

Prompt
Source of Value

Type

Lega value

Name(fb,r)
Prompt
Source of Value
Type
Legal value

Name(fb,r)

color
ol
$ Lanb e GV Ol a L
User
Nominal/multi
aallald jumdl) ' 3506 e Bkl Bale G jhal! () je puadl! ' aliay)!
lelian 488a il gl Manse At ) ) el (b pia Cilaliw! ! jaial 148 ) Ha dpale ) duilad a1 2l
ey fgale ) A MK A el AaA iy el oK1 2 gud @l ) o' axatia jleal’ ' gul!
’é))',« ‘)...'a'a\’ "OS\A )'A'&\"")&"

color_position
Ol Al il G5V GlSa
SOl dmpda Sl 315V Sk 2 e
User
Nominal/multi
LS G I sl 51 Y el &) 5Y)

Appearance
sl
£ G (oaulall e selad) g L
User
Nominal/multi
Gl e bosna gl 1l ekl 10 s el plaY) Calia! Alagia ! yiias pan Wi d A gl sl
"é\)}‘}” u\)L\ JSI:\"'?LJ\ YERPRARTill ";\...\L.._\'; Ay -’ué','cuﬂ Lsadlall <l ol
'Sy Je ! 1GI5Y e s A"

il ! e 165 ) (o a3 s ¥ 130 S g Bl 5 35l mshe
S 1A (35531 U 131591 A o2 Ve S ! L ol 31y 91 a5 i 31 31
JSE”'QLAJJJ”’:\:L‘Q} ‘T'-’BSI’I:L.\;L é\);i"'m g ‘._‘}i'sv’v?_glu e JSB”'(_“,IAA\”'J.U@ ‘,Asl ,'Ow‘
i A8 gl Al e (g 0 Caal JSU ! aadall aaall e jral! s il A (g

1315 il Bl e g

daa) AN
Gaadl Al s L
User
Nominal/multi
BopS B ppaal A find Relaiie pe b paS R 1) G el
4 slay REPERY A jaa
el o

The status property of fababean is transformed to appearance
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Prompt
Source of Value

Type
Lega value

Name(fb)

Prompt
Source of Vaue

Type

Legal value

Name(fb)
Prompt
Source of Value

Type
Legal value

Name(fb)
Prompt
Source of Value
Type
Legal value

Name(fb)
Prompt
Source of Value

Type
Legal value

Name(fb)
Prompt
Source of Value

Type
Legal value

Name(fb)

Prompt
Source of Value

Type

'l o L
User
Nominal/multi

Llaa il iy s jiom Allgs Jabaa (813 ! RIS Gadd) il a3 pal) B2nba Ay CEAY ! ail

L;J\Jy\@w&"'wgf'\g

6 o
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"u.AA:\.\An & c:!lﬁ L~;\J EEEX) & uS\J qu"’;bs..a ;\j\.g_l
aal! Y SN gl a1l tCaatial)

"ol jha gy Jalas ' A1 Ay cal g D (S1a (gala ! AKIa Ayl ga I s Y

spot_position
gl lSa!

il llasa La
User
Nominal/multi

485l Caatia!

JGsal Nk

485l (sl s el
A8 sl oladl! sa La
User

Nominal/multi

Ui M et oo el ) Jid ol el

GV e bl ol IS
Bl e ganb sl ol OIS 58 Lo
User

Nominal/multi

1 st eedandl 1G5 5 yall (18 55 S i) rdandl! 1R il m

il o b il G5V o8 s
clall o anla 5l @)Y o) S 58 L
User

Nominal/multi
" shadl edanall 130 5 N1 S s sl (315 s Tledl (315 53 i) 51 s aal!

W5l e el sy
5l e el g s L
User

Nominal/multi

50 S5l il gl e 8 ) il s gl

il e dgnla il G319 s

'l e daph il GB15Y) OIS 58 L
User
Nominal/multi
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Legal value

Name(fb)
Prompt
Source of Value
Type
Legal value

2334
Name(r)

Prompt

Source of Value
Type

Legal value

Name(r)

Prompt

Source of Value
Type

Legal value

2335 Qg Al

Name(fb)
Prompt

Source of Value
Type

Legal value

Name(fb)
Prompt
Source of Value

Type
Legal value

2336 "

Name(fb)
Prompt
Source of Value

TR\CLAES\272\2003.9

P BTN IS SR eI P U IV (I P U W (I P Y

appearance_direction

User
Nominal/multi

leave-sheath "4, s

color

ol

€43, aee ol ald
User
Nominal/multi

’IA)“\I’VLSA\_AJI,VOS\A &‘9' IG’_.HLV

Appearance
eladl

User
Nominal/multi

/05 A A
['os A AW s L
User
Nominal/multi

,’Lf"*‘bl

Lmaa ) (3151 sai olal 5 La

S TS WS FR S D S ALK

gk 133 ) g1l 2ag Aasi) JR05 610 5as 8 ks &y s sl

Carn

Jolimn o Wy B e i aaal) Qa1 5E s o e e QT Haliiia pe il g

5 _pia sl B LA JSE s s OSTE e g el AL

LY
ey S e L
User
Nominal/multi

BYSNEIN
oY Al e W
User

43

iaaY Aatld iy ot 1y A ALY Ridnie g Vel J da gt Va6 gus QY

oa Al sl Al saeld toy Al Cauatial 1 Al S



Type Nominal/multi

Legal value e BT g e N N T e
Jel i it 'l Sl as e W A KBl Tl ¥ gl B pmea Sl jY) AL
15 s¥) & a0
Name(fb) color
Prompt LY s s W
Source of Value User
Type Nominal/multi
Legal value ST PP RS PP MR
2.3.3.7 panicle Ali.dr
lame(r) color
o
rompt ALl o8l s L
ource of Value User
ype Nominal/multi
egal vaue Teraka! el Woala ! 'gial) dilaia e oSl i
lame(r) appearance
ekl
rompt ¢ Alud) jelae o W
ource of Value User
ype Nominal/multi
egal value e yiam 4y bl gad o) juind 4yl l sl ] ), sl (g AT il e o gl gy 5181
2338 il
lame(r) BYNIESEN
rompt ' sl A g L
ource of Value User
ype Nominal/multi
egal value el pad G ga! ' AN sty 5 el W a1 gaall 5 ppiaal e il sk ek

Ha pdiaRSSIS A i AT 1 gl (e Jull aae e Sl o geat RIS
3 Required Relationships

In the following sub-sections, the list of relationships that are required for using the generic
diagnosis model, will be detailed. For each relation, a description as well as the required
output will be described. Though, in some cases an input might also be outlined, the expert
system designer is free not to use that particular input, or to use other inputs aslong as the
specified output results from the relation.

3.1 Plantation Related (Plantation Ontology)

3.1.1 Soil_type

Relation name: Soil_type
Type: Built-in
Description:
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Thisrelation is used to determine the value of soil type which can be fine,
coarse or medium. Thisrelationisa built in relation. It is strongly adviced that
it beleftasis:

Relation input: soil.texture

Relation output: soil.type

Modifiable aslong asit returns an appropriate soil.type
Relation Body:

Condition Action
R1 If soil.texture == (‘clay’ or ‘clay loam’ or ‘silty Then soil.type = fine
clay’ or ‘silty clay loam’)
R2 If soil.texture == (‘sandy clay’ or ‘sandy clay loam’ Then soil.type =
or ‘silt’ or ‘loam’ or ‘silty loam’) medium
R3 If soil.texture == (‘sandy loam’ or ‘sand’ or ‘loamy Then soil.type =
sand’) coarse

3.1.2 growth stages

Relation name: growth_stages

Type: User-defined

Description:
Thisrelation is used to determine the plant’ s growth stages. Thisrelation varies
from crop to another, so we presents each of them

Relation input: whatever is appropriate
Relation output: plant.growth_stage

1.cucumber
} Relation | Description
I F
@l ant.starting | ate _date <= now
Rulel THEN
@! ant . growt h_st age="I ate";
I F
@l ant.starting_ md date <= now
Rule2 && @l ant.ending nd date >= now
THEN
@! ant . growt h_stage="m d";
I F
@! ant . endi ng_dev_date >= now
Rule3  irieN

@l ant . growt h_st age="devel opnent";

2-strawberry

} Relation | Description
I F
Plant.Age<=10
Rulel THEN
@l ant.growt h_stage=";" susudl Gl,o¥1 24,5
I F
Rule2 plant.age >10 && <= 20;
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plant. Seedling_type = (i

THEN

@l ant.growt h_stage=";" s a5 o<
I F

plantage >10 && <= 20;

Rule3 |plant. Seedling_type = s~
THEN

@l ant.growt h_stage=";" s a5 o<
I F
plant.age >20;

Rule4  |plant. Seedling_type =
THEN
@l ant.growm h_stage=" ,Lély yla)l

I F

plant.age >20;

Ruled  |plant. Seedling_type = s~

THEN

@l ant.grow h_stage=";" ;&5 HLe)!

3-Tomato
Relation | Description
I F
Plant.crop-type = '"ablab';
Plantation.type = 'Ggaas,e Ji>';
(mont h( @l antation.date) == 10 ||
Rulel |nonth( @l antation. date) == 11]|
nont h( @l ant ati on. date) == 12);
pl ant.age > 90
THEN
@l ant.growt h_stage=";" s,¢& o<
I F
Plant.crop-type = 'ablob';
Plantation.type = 'Gsis, Ji';
(rmont h( @l ant ation.date) == 10 ||
Rule2 [mont h( @l ant ati on. date) == 11| |
nont h( @l ant ati on. date) == 12);
pl ant.age =< 90
THEN
@l ant.growm h_stage= ";" sas o<
I F
Plant.crop-type = '"ablab';
Plantation.type = 'Ggaas,e Ji>';
Rule3 (mont h( @l ant ati on. date) == [ ]
nont h( @l ant ati on. date) == 2);
pl ant.age > 70
THEN
@l ant.growt h_stage= ";" s,¢& o<
I F
Rule4 |Plant.crop-type = 'pblab';
Plantation.type = 'Ggaas,e Ji>';
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(mont h( @l ant ati on. date) ==
nont h( @l ant ati on. date) ==
pl ant.age =< 70

2);

Rule5

THEN

@l ant.growth_stage= ";" sas o<
I F

Plant.crop-type = 'ablob';
Plantation.type = 'Gga<o Ji>';

(mont h( @l ant ati on. date) ==
nont h( @l ant ati on. dat e)
nont h( @l ant ati on. date) ==
nont h( @I ant ati on. dat e)
nmont h( @l ant ati on. date) ==
nmont h( @l ant ati on. date) ==
nont h( @l ant ati on. date) == 9);
pl ant.age > 45

THEN

@! ant . growt h_stage= ;"

Rule6

I F
Pl ant . crop-type "ablab';
Plantation.type = 'Ggas.o Ji>';
(mont h( @l ant ati on. date) ==
nont h( @l antation. date) == 4||
nmont h( @l ant ati on. date) == 5||
nmont h( @l antation.date) == 6 ||
nmont h( @l antation. date) == 7||
nont h( @l antation. date) == 8| |
nont h( @l ant ati on. date) == 9);
pl ant.age =< 45

THEN

@! ant . growt h_st age=

G a3t oS

Rule7

I F

Pl ant. crop-type "eablab';

Pl ant ati on. type UG Lasi
nmont h( @l antation.date) == 1
pl ant.age > 45

THEN

@l ant.growt h_stage= ;" s,¢& o<

Rule8

I F
Plant.crop-type = 'ablob';
Plantation.type = ;"glLisi '
nmont h( @l ant ati on. date) ==
pl ant.age =< 45

THEN

@l ant . growt h_st age=

St g f
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Rule9

I F
Pl ant.crop-type =
Pl antation.type =

"ablab'
;"LE Y

(mont h( @l ant ati on. date) ==
nont h( @l ant ati on. date) ==
pl ant.age > 60

THEN

@l ant. growt h_stage=";" s, ¢ o<

11
12);
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I F
Pl ant . crop-type "ablab'
Pl antation.type = ;"gLasi

(rmont h( @l ant ati on. date) == 11|
Rule10 nont h( @l ant ati on. date) == 12);

pl ant.age =< 60

THEN

@l ant.growm h_stage= ";" sas o<

I F

Plant.crop-type = 'ablob';

Plantation.type = ;"sLisl !
(mont h( @l ant ati on. date) == 9| |

Rulell |nont h( @l ant ati on. date) == 10| |
nont h( @l ant ati on. date) == 11);
pl ant.age > 45
THEN
@l ant.growt h_stage=";" s,¢& o<
I F
Plant.crop-type = '"ablab';
Pl antation.type = ;"gLasi
(rmont h( @l antation. date) == 9| |
Rulel2 |[nont h( @l antation. date) == 10| |
nont h( @l ant ati on. date) == 11);
pl ant. age =< 45
THEN
@l ant.growm h_stage= ";" sas o<
I F

Plant.crop-type = 'syill pblab';

3.1.3 plant_season

Rulel3 |pl ant.age > 45
THEN
@l ant. growt h_stage=";" s, ¢ s<
I F

Rulel4

Plant.crop-type = ' il ablab';
pl ant.age =< 45

THEN

@l ant . growt h_stage=";"s a5 o<

Relation name: determine_plant_season
Type: User-defined

Description:

I Thisrelation is used to determine the plant season

Relation input: plantation.date
Relation output: plant.season

Rule.: | Description

I F

nont h( @l ant ati on. date) == || nonth( @l ant ati on. dat e)
Rulel|== 5 || nmonth( @l antation.date) == 6 ||

nont h( @l ant ati on. date) ==
THEN

TR\CLAES\272\2003.9

48



|@p| ant .season="| ate sunmer";

I F
nont h( @l antati on.date) == 12
Rule2 THEN
Pl ant . season="wi nter";
I F
nont h( @l antation.date) == 1 || nmonth(@l antation.date) ==
2
Rule3 11N

pl ant . season="spring";

I F
nont h( @l antation.date) == 8|| nonth( @l antation.date) ==
911
Rule4 |( nont h( @l ant ati on. date) == 10 && day( @l antati on. date)
< 16 )
THEN
Pl ant . season="early autum";
I F
nont h( @l antati on. date) == 10 & & day( @l antation.date) >
Rule5|15 ) || nonth(@l antation.date) == 11
THEN
@ plant.season="I|ate autum";
I F
nont h( @l ant ati on. date) ==
Rule6 THEN

Pl ant . season=" early sumrer";

3.1.4 plant_life_time

Relation name: determine_plant_life_time
Type: User-defined
Description:
I Thisrelation is used to determine plant life-time

Relation input: plant. season
Relation output: plant.development_period

plant.mid_period
plant.lat_period
. Ruleno.: | Description
I F
plant.season="spring";
Rulel THEN
e @ plant.development_period=28;
@plant.mid_period=14;
(@plant.late_period=84;
I F
@plant.season=="early summer";
Rule2  |rpeN
@plant.development_period = 21;
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@plant.mid_period=7;
@plant.late_period=77;

plant.season=="late summer"
Rules @plant.development_period = 21;
@plant.mid_period=7;
@plant.late_period=70;

plant.season=="early autumn"
Rulet @plant.development_period = 21;
@lant.mid_period=14;
@plant.late_period=105;

plant.season=="late autumn"
Rules @plant.development_period = 28;
@plant.mid_period=14;
@plant.late_period=175;

plant.season=="winter"
Rule6

@plant.development_period = 28;
@plant.mid_period=14;
@plant.late_period=112;

3.1.5 predict disorders

Relation name: predict

Type: User-defined

Description:

Thisrelation is used to partially determine a set of disorder that affect the crop.

I Relation input: A subset of the following primary observation
[ plantation.appearance, , plant. Age, plant.growth_stage, , plant.appearance
leaves.color, leaves.appearance, stem.color, stem.appearance fruits.appearance,
fruit.shape , panicle.appearance, tree.status, flower.staus]

Relation output: disorders.suspected

Following is an example for the prediction model of the vegetables:

Rules | Description
I F
@ eaves. col or=="", i,

R1 THEN

@i! sorders. suspect ed="; "y o Wi
@i! sorders. suspected=" ;"4 4> @i
@i sorders. suspected=";" 1 ixis gais
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@li sorders. suspected=";"d5) gais

@li sorders. suspect ed="; " aguwit Lo gais

@li sorders. suspected=";"psuwl 54y puis

@li sorders. suspected=" pgiu LSl pis

@li sorders. suspected=";" ;4 4wy b jais

@li sorders. suspected=";" _og 3o ill Jgill
@li sorders. suspected=";" g 34 dll ,gidl (Gie
di sorders. suspected=" 34353311 Haidl (ac
di sorders. suspected=" p,s3SLS H4id! (e
di sorders. suspected="; I (s

@li sorders. suspected="; " Sl Jgdl

@i sorders. suspected=";",3i4! Wiz | 3s5Llass
@li sorders. suspected=";",Las|

@li sorders. suspected=";"dis,Lall 534all
@li sorders. suspected=";"JLa2|

@li sorders. suspected=";",,i%! o

@i sorders. suspected=";"LiJgnlill 1,0l
@li sorders. suspected=";" . uldl

@li sorders. suspected=";"i>sl o 5501y}

@li sorders. suspected="ss1l.3 ¢, J1";

@li sorders. suspected="ss1l,) 4,13 dui JI";
@i sorders. suspected="! ;o1 Jeddl";

'@li sorders. suspected=" "> 35 35l

r2

I F

@ eaves. appear ance ==""_x b &

THEN

di sorders. suspected=";" _os Sguwill Lilgwlall gy ,LS!
@i sorders. suspected=";"olLJs i1l (o

@li sorders. suspected=";"5L35Y1 olasls

@li sorders. suspect ed="; " gy wy Il blhs

@li sorders. suspected=";"ghill Gyy 5340

@li sorders. suspected=";"isL, sl Gl ayall

@li sorders. suspected=" ' wgnill pablaall doyso’
@li sorders. suspected=" " _wgsyiJl HLa2l oy’

di sorders. suspected=" "'JgdJl @l sl

@li sorders. suspected=" ", 443! wix3 >4 5lays

@li sorders. suspected=" , ',4d3l 2,85 |>g 5l
@li sorders. suspected=" 'di,glesS dislol’

@li sorders. suspected=" " "'ablahll Tas wy,LS]

@li sorders. suspected=""4,4 1< Il 1og5Lasi Il

@li sorders. suspected=" 'wadi Il |og5lass’

@li sorders. suspected="  , ioV 1 pblahll Gyl axd'
" g i

@li sorders. suspected=" &Yl oo SSadl "
@li sorders. suspected=""35 ;5 LiLl 545"
@li sorders. suspected="" a4 w JLSII jaas'
@iisorders.suspected:"'Oa_é_f}!l Gl ie
@li sorders. suspected=""3hill Gys 554"

@li sorders. suspected=" 4,5l i

@li sorders. suspected=";" _og )3 ill Jguill
@li sorders. suspected=";" g 34 dll ,gidl (ie
@li sorders. suspected="; " Sl Jgdl
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@li sorders. suspected=";",Lat|

@li sorders. suspected=";"dis, i)l 5544l
@li sorders. suspected=";"JLx2!

@li sorders. suspected=";",,i3! (o

@i sorders. suspected=";"LiJgnlill 1,0l
@i sorders. suspected=";" ., L2

@li sorders. suspected=";"i>slo 5501y}

@i sorders. suspected="; "o il 43 oS Lix]!
@li sorders. suspected=";"1L 34,

@li sorders. suspected=" ' i Sl Gl aoadl!
@li sorders. suspected="; "I

@li sorders. suspected=" 'ulblkiJl'"

@li sorders. suspected=" ' ;g4idl (1 ie
@li sorders. suspect ed=" g inall

@li sorders. suspect ed=" Lo 5L ghs

@li sorders. suspected="o/ . I Ly

@li sorders. suspected="73:1lasY! gis

@li sorders. suspected="5,1 341 i>,5 @plLi4l
@li sorders. suspected=" 1,1 I

@li sorders. suspected=" .,

@li sorders. suspected=" 31 ,,4¥! ixi]

@i sorders. suspected="Gl ,,¥1 Gl s>l

I F

@t em spot.
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@ eaves. col or==""4xi,
THEN
@li sorders. suspect ed="; " 5ol Gl eY 1 g2 is
@li sorders. suspected="; "poiJl  Lru]
@li sorders. suspected=";":Lay I L4l
@li sorders. suspected=";"; il iy
R3 |@li sorders. suspected=";"i L all
@li sorders. suspected=";"s, LN Gl Y1 zixs
@li sorders. suspected=";" s 5.1 Ll
@li sorders. suspected=" &1 @@Ll
@i sorders. suspected=" L ionll Gluldl dixil
@li sorders. suspected=" ssw¥! (iall
@li sorders. suspected=" soloy Il (ixll
@li sorders. suspected=" i, JlLxJI 5,141 ";
I F
@temcol or_status==""_x b &
THEN
@i sor ders. suspected=" guaz JI"'
@li sorders. suspected=";"; il iy
@li sorders. suspected=" ssu¥l (ixll
R4 @li sorders. suspected=" soloy Il (ixll
@li sorders. suspected=";" 41 izl
@li sorders. suspect ed=";" _ox il izl
@i sorders. suspected="; " ¥ GlLall (e
@li sorders. suspect ed=";" i .all
@li sorders. suspected=";"s, LN Gl Y1 xixs
@li sorders. suspect ed=" ;" i su 1l Lyl
@li sorders. suspected=";"; il i3y
I
R5 |F



THEN

@li sorders. suspected=" lLull Je gziiill

@li sorders. suspected=""so> Lo JI Gzl

@li sorders. suspected=""3G! j ¥ I (ic'

@li sorders. suspected=" '@ ¥ Gluldl (be!
@li sorders. suspected="" 3455 ;%Y "

@li sorders. suspected="" __wgs il byxil’

@li sorders. suspect ed=" "epaSo eIt
| F

@eaves.color==""3s,5 u>sy

THEN

@li sorders. suspected=";" _wgswill Gl Y1 Gudys;

R6 |@li sorders. suspected="; " isll 43 oSlix]l

@li sorders. suspected=";"1L 34,

@i@sorders.suspected:"ﬁu_e_n JuasY G o

@li sorders. suspect ed=" il syl

I F

@l ant ati on. appearance==""u1 5Ll o LIl Gblis s>
R7 g

THEN

@li sorders. suspected=";" 0 V1 de

@ruits.status==", ¢ _=b"

THEN

@i sorders. suspected="4i,L,3 L ¢ olye, all";

@li sorders. suspected=",La 21";

@li sorders. suspected="35545 G,y Obill
R8 |@lisorders. suspected =" 'ahiie y& o'

@li sorders. suspected =" ' JI solu)!

@li sorders. suspected=" " gasiw LIl jads!

@li sorders. suspected=" (y,ss Il (ais

@li sorders. suspect ed=" "pbloadadl jLE 509"

@ruits.status=="gi, 34>,

THEN

@li sorders. suspected=" "3 S0l 3. Jl!

@li sorders. suspected=""5 ysLill §4uiJl"

@li sorders. suspected=" "' Lowll @i, ains'
R9 |@i sorders. suspected=" "' jgi Sl SNV

@li sorders. suspected=" '@blyJl olsys 4bl 43"

@li sorders. suspected=" "' oSl g a1

@li sorders. suspect ed=" ' i< C_)_‘UJI'
@li sorders. suspected=" "' _wgs il &Ll

@li sorders. suspected=" 4,53l i
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3.1.6 Confirm disorders

Relation name: confirm

Type: User-defined

Description:

Thisrelation is used to confirm the suspected disorder from the list of suspected disorder
using additional observations from the user

I Relation input: A subset of the following:

Disorders.suspected larva.existence
Soil.Type larva.description
Soil.Appearance Larva.color

Soil.ec

Soil.Water_table_level

Soil.soil_moisture Crown_obs.Status
Soil.galleries_existance Crown_obs.Internal_color
climate.av_tc Crown_obs.Color_Ratio
water.eciw Crown_obs.Color
plant.age Insect.Insect_exist
plant.appearance Insect.Insect_place
plant.season Insect.Insect_color
plant.Growth_stage

plant.varity

plantation.irr_system

leaves.appearance stem.color

leaves.color stem.appearance
leaves.color_direction stem.spots_color
leaves.color_position stem.internal_color
leaves.spots_color stem.spots_appearance
leaves.spots_position

leaves.spots_appearance fruits.Status
leaves.holes_position fruits.Spots_color
leaves.tunnels_color fruits.Rot_color
Leaves.Vein_color flowers.Status
Leaves.Spots_color

Leaves_obs.Spots_position Nymph.Nymph_Exist
Leaves_obs.Color @Nymph.Existing_place
Leaves_obs.Color @Nymph.Nymph_color
Leaves_obs.Status pods.color

Leaves_obs.Spots_shape

Root_obs.Internal_color
Root_obs.Status
Root_obs.color
root.color
root.appearance

Relation output: disorders..confirmed

3.2 Plant Related (Plant Ontology)

3.2.1 Plant_age

function name: Calculate plant_age
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Description:
This function is used to calculate the age of the plant according to the
plantation date (or sometimes is called seedling date) and the current date.

Function input: (plantation.date|| plantation.seedling_date) & & system.date
Function output: plant.age

Function body:

plant.age = system.date- (plantation.date||plantation.seedling_date)

3.2.2 Plant_Periods

function name: Calculate plant_periods
Description:
This function is used to calculate the periods of plant (it is used with the cucumber)

1-@plant.starting_dev_date = @plantation.date;

2-@plant.ending_dev_date = @plantation.date + @plant.development_period - 1;
I 3-@plant.starting_late date= @plantation.date + @plant.development_period + @plant.mid_period;

I 4- @plant.starting_mid_date = @plantation.date + @plant.development_period;

5- @plant.ending_late date= @plantation.date + @plant.development_period +
@plant.mid_period+ @plant.late_period - 1;

6- @plant.ending_mid_date= @plantation.date + @plant.development_period
+@plant.mid_period -1;

3.3 Domain scheme

Relation name | Relation I nput output
type
Soil_type Rule cluster Soil.texture Soil_type
Determine_growth_stage | Rule cluster User_defined Plant.growth_stages
Predict Rule cluster User_defined Disorcder.suspected
Confirm Rule cluster User defined Disorcder.confirmed
Calculate plant_age Function (plantation.date]| Plant.age
plantation.seedling_date)
& & system.date
Calculate_plant_periods | Function User-defined
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4 Inference structure

Plantation.date

compatible-plant part

Generate-primary
observation

-primary observation

Generate-additional
observation

< ~  disorders

additional observation

TR\CLAES\272\2003.9

Calculate age

Plant-age

Determine-
compatible-plant
part

predict

Suspected

confirmed
disorders
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Detemine
arowth stace

Plant_growth stage

Determine growth stage

prediction model

Confirmation model




5 Task Layer

Procedure Name

Execute-Diagnosis

Thisisthe main procedure for the diagnosis

Concept Property Source of value

plantation date

Output

date
A set of confirmed disorders

Pre-
Conditions

The user must enter a correct plantation date to start the diagnosis task

Comment

Some crops do not use the “ determine-plant-growth-stage” procedure.
Asit use the age to get the compatible plant parts

Called
Procedures

(sequential)

Calculate-plant-age
Determine-plant-growth-stage
Determine-combatabl e-plant-part
Generate-primary-observation
Predict-disorder
Generate-additional -observation

Procedure Name

Description

Confirm-disorder

Calculate-plant-age

This procedure is used to determine the plant growth stage
according to plant age

Concept Property Source of value

Input

Plantation.date ||

Plantation Seedling.date

user

date

System system

Output

Plant.age

Pre-
Conditions

None

Called
Procedures

Procedure Name

Description

TR\CLAES\272\2003.9

Play Inference (calculate plant_age)

If plant.age > X then (calculate plant_age)

Else{

Display-message” There can not be any infected disorders at this age”
exit

}

Deter mine-plant-growth-stage

This procedure is used to determine the plant growth stage according to
plant age. This procedure may be called in some crops and may be not
used in others. plant growth stage is heavily used to determine the
compatibles plant parts as well as is used as an input to the prediction
and confirmation models
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I nput User defined

Output Plant.growth_stage
Depends on the crop the called relations change, for examplein the
cucumber we need to call all of the mentioned relations whilein
strawberry we need the Plant.age, Plant.growth_stage only. Some crop
need to calculate the age of the plant only instead of deter mine growth
stage.

Plant.age(function)

Plant.periods(function)

Plant.life-time(relation)

Plant.season(rel ation)

Plant.growth stage(relation)

Pre-
Conditions

Called
Procedures

Procedure Name Deter mine-combatable-plant-part

This procedure is used to determine the plant parts that can be appeared
to user in either the primary observation and the additional observation
according to the plant age or plant growth stage. Inputs to that task
depends on plant type

Description

Plant.agel|
Plant.growth_stage
List of compatible plant parts (root, stem,leaves,fruits, flowers,
Output pods,crown,panicle,tree) that can be applied to user such that he can
supply the affected symptoms.
Pre- Depends on the plant, the contents of the procedure change but the general
Conditions | form will be the following example of grapes
1- if plant.growth_stage = '¢sSudl
Sl As'Then

I nput Relation

2- if plant.growth_stage = 'sbaslly muaill
Then
'GsY) Al Sl A e al Al LN Al G Y) o )

3- if plant.growth_stage ='maill 4,la"
Then
131 sY) Allar e KU Al Y ) Al L A Gl s Y

Called 4-if plant.growth_stage ="'¢ <l sl
Procedures | Then
Gl aga GV Al S Al e el st L Al ) sV s

5- if plant.growth_stage ="''c =il saill
Then
'GsY) Al S AL e d A G o)

5- if plant.growth_stage ="'"ally a3l saill
Then

Al e SH AL 'e all Alat 1 jla ST A" "G 6N ol
Lﬂﬁﬁ 2 "é\)}‘)f\
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6- if plant.growth_stage ="'"suaall =l
Then
G ALY e SN Allat e all s G Y )

Procedure Name Gener ate-primary-observation

This procedure is used to determine the primary observation (list of

DesCription | complaints) that will appear to the user

1- List of compatible plant parts

I nput 2- Input role of prediction model (concept-attribute pairs of the
observation ontology)

Output List of observation that will appear to the user

Pre-
Conditions
Called Get the intersection of two observationslist to constitute the
Procedures suitable observation list

None

Procedure Name Gener ate-additional-obser vation

This procedure is used to determine the additional observation that

Description will help the user to confirm disorders

1- List of suspected disorder

Input 2- Input role of the confirmation model

3- List of compatible plant parts

List of observation that will appear to the user to allow him confirm
disorders

Output

Pre-

Conditions None

1- Get from the confirmation model the relation that contains the

suspected disordersin itsinput part.

2- List1 = obtain the input concept-attribute pairs of the relations of
stepl with its values

3- List2= extract the observation concept-attribute pairs from listl
with its values

4- Additional-observation =The intersection of list2 and the list of
compatible plant parts

Procedure Name

This relation is used to partially determine a set of disorder that

Description affect the crop.

I nput List of primary observation
Output List of suspected disorders
Pre- None
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Conditions
Called
Procedures

Prediction model

Procedure Name Confirm

This relation is used to confirm the suspected disorder from the

Description list of suspected disorder using additiona observations from the
user

List of suspected disorders
List of additional observations
Output List of confirmed disorders
Pre-
Conditions
Called
Procedures

Input

None

Confirmation model

6 User Interface

ekl st Aol ol ol e sy dhaad] gualic
el A el ai ol | ol
(2B palad] 4

faall Ll
15 ke A il g
et

EESTPECE

| By [ ] By J

el o o pleas] sl

« b g sall 51 s3I il Sl g sl ol
dab P lasdl
by Sl il ki
Sl e Bl Blolg 3528 ildadl iz el
oo 2y ol ailoodl
il e e gl Pl sl
T T 5
- S S e
TP ZH dain Bl |y ol il dly
Ta—
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7 Comments

The aim of this design is simplify the process of building the diagnosis system using a
specific tool. In order to be able to use this tool in building new diagnosis systems, the
developer can follow the following scenario

1- Classify theplant (crop; vegetable; or tree), anew instance of the diagnosis model is
created specific to that plant. If this plant not exists in the above lists, the developer can
add that plant in the suitable category and use the model specified with that plant
category asaguide.

2-  According to this classification the required ontology of this category is filtered from the
common ontology. This ontology should contain the following concepts:

i. Plantation Ontology

ii. disorder

iii. observation Ontology

Such that each concept-property pairs of this category includes the union of legal values of
different plantsin the same category.

3- Since the structure of the generic diagnosis task is static for al agriculture plants, a
combo box contains the subtasks of the generic diagnosis task will appear to the
developer as shown in figure2.

4- The developer can supply the contents of each subtask by selecting the sub-task name.
Another dialog box appear that contains the domain model so that the developer can
change the input or the contents of that domain model (but he can not change the output
of this domain model)

(As an example consider the prediction model which uses some plant observations to predict a list of
disorders. This model is build-in in the tool so when the user call it, al the rule that is used in this model
appear to the user. The user can add/edit/delete a rule from that rule cluster according to the knowledge of
the developed system. He has the permission to change only the input part of the rules used in the generic
model. A list contains the input concept/attribute pairs of that model appear to the user.

In case of adding arule that predict a new disorder to the prediction model, the user has to first supply this
disorder in the ontology, then supply the rule related to that disorder in the model).
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Crop

Faba-bean
Rice
wheat

The generic diagnosis system

Vegetable Tree
Mango

Bean Grapes

Cucumber Citrus

Melon

Strawberry

Tomato

Task components

1.Calculate-plant-age

5.Predict-disorder

7.Confirm-disorder

2.Determine-plant-growth-stage  —_|
3.Determine-combatable-plant-part \
4.Generate-primary-observation

6.Generate-additional-observation

Domain model

Plant.age

plant.age = system.date-
(plantation.date||plantation.seedling_date)

Relationinputs Relation type
System-date function
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Figure2: The generic diagnosis system
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