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The Concept of Categorization 

Land-based 
Transportation 

Personal Commercial Industrial 

Automobile 

Bicycle 

Motorcycle Bus 

Taxi 

Streetcar Truck 

Tractor 

Tank 



Semantic Network 

Age 22 
years 

Person Teacher Debra 
IS-A IS-A 

HAS HAS 

IS-A 



Frame Hierarchy 

OBJECT: Marketable Securities 
PARENTCLASS: 
     MEMBERSLOTS: 
 
     OWNSLOTS: 
            Issued-by 
            Risk 
            Marketable 
     LOCALSLOTS: 
             Total_Portfolio_Value OBJECT: Bonds 

PARENTCLASS: Marketable Securities 
     MEMBERSLOTS:METHOD: 
             RISK: LowRisk_Eval 
              MARKETABLE: Yes 
     OWNSLOTS: 
            Face_Value:=1000 
            Face_Interest_Value 
            Maturity 
     LOCALSLOTS: 
             Bonds_Market_Value 

OBJECT: 9245631  IBM Class C 
MEMBERCLASS: Bonds 
     MEMBERSLOTS: 
            Issued-by: IBM 
            Face_Interest_Value:=6.875 
            Maturity:=31 DEC.2007 
     LOCALSLOTS: 
             Market_Value:=1276 



And/Or Trees and Explanations 
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Concept Map - Example 



Individuals and Classes 
•  Many semantic 

networks distinguish 
– nodes representing 

individuals and those 
representing classes 

–  the “subclass” 
relation from the 
“instance-of” relation 

subclass 

subclass 

instance instance 
Robin 

Bird 

Animal 

Red Rusty 

hasPart 

Wing 

instance 

Genus 



A Frame Example 

Corvette 

Cycle 

Bicycle 

Vehicle 
Wheels: Yes 

Automobile 
Doors: Yes 
Motor: Yes 
Wheels: 4 

Sports Car 
Doors: 2 
Size: Small 

License: xyz2 

Wheels: < 4 

Motor: No 
Wheels: 2 

isa isa 

isa 

isa 

isa 



A Semantic Net Example 
Vehicle 

Automobile 

Sports Car 

Corvette 

Doors 

Small 

Wheels 

Motor 

4 

2 

isa 

isa 

instance 

has-part 

size 

has-part 

has-part 

num-wheels 

num-doors 



The Landform-Pattern Elements superclass with its seven
subclasses and their characteristic properties.

(@CLASS= HLA01_Lf_PE
(@SUBCLASSES=

LF_Valley_Fill_PE
LF_Pediment_PE
LF_Continental_Alluvium_PE
LF_Alluvial_Fan_PE
LF_Playa_PE
LF_Eroded_Valley_Fill_PE
LF_Bahada_PE

)
(@PROPERTIES=

boundary_type
boundary_type_downslope
boundary_type_upslope
drainage_pattern
drainage_texture
gullies_frequency
gullies_shape
landuse_landcover_overall
microscale_indicators
microtopography
phototone
phototone_texture
phototone_uniformity
planimetric_2d_shape
ridge_lines
size_absolute_area
size_length
size_radial_extent
size_relative_area
size_surface_height
size_thickness
size_width
slope_average_gradient
slope_gradient_range



Kανόνας για τον προσδιορισµό ενός 
αλλουβιακού ριπιδίου µε χωρικές 

σχέσεις  
lf-site-occurs-at a piedmont plain,

lf-site-occurs-higher-than  a broad basin floor,

lf-site-occurs-lower-than  an upland valley,

lf-site –occurs-downslope-of  a valley mouth,

lf-site-occurs-adjacent-to  playa,

lf-site-occurs-upslope of  a playa.













Cyclical development 

Knowledge 
acquisition 

Prototype 
development 

Prototype 
critiquing 



PSEUDO CODE RULES 
1.  IF  The customer's income is less than 25,000. 
    THEN  The customer's line of credit is denied.  
   
2.  IF  The customer's income is at least 25,000. 
     and    The customer's credit rating is excellent. 
    THEN   The customer's line of credit is approved.  
  
3.  IF     The customer's income is at least 25,000. 
     and   The customer's credit rating is good. 
     and    The customer has been in their present job less than 2.5 years. 
    THEN   The customer's line of credit is denied. 
  
4.  IF     The customer's income is at least 25,000. 
     and    The customer's credit rating is good. 
     and       The customer has been in their present job at least 2.5 years. 
    THEN  The customer's line of credit is approved. 
  
5.  IF     The customer's income is at least 25,000. 
     and    The customer's credit rating is poor. 
   THEN   The customer's line of credit is denied.  



KR With Frames 
ANIMALS 

MAMMALS REPTILES BIRDS FISH 

DOG HUMAN WHALE 
PENGUIN 

LONG JOHN 
SILVER 

Reproduce: Yes 
Life-Form: Yes 

Scales: Yes 
Warmblooded: No 

Warmblooded: Yes 
Spinal Cord: Yes 
Legs: 4 

Legs: 2 

Legs: 1 

Legs: 0 
Fins: Yes 

Legs: 2 
Wings: Yes 
Feathers: Yes 

Feathers: No 

Scales: Yes 
Fins: yes 



Employees 

Managers Engineers 

Mary Bob Jane 

Age 
Unknown 

Salary 
10k-100k 

Age 
27 

Salary 
40k 

Job 
Research 

Job Research, Design 

Salary 30k-60k 

Bonus 

Salary 

Yes, No 

50k-80k 

Age 

Salary 
Salary 

Bonus 

45 

65k 

Yes 

Age 

Job 

24 

32k 

Design 

Cognitive Maps



Weather 
Prediction 

is Rain 

Wind 
Conditions 

Indicates Rain 

Barometric 
Pressure 

Falling 

Temperature 
Moderate 

 

Wind Gusty Wind Direction From East 60<Temp<80 

Wind Speed > 5 Knots 

Rule 7 

Rule 10 
AND 

Rule 8 

Rule 9 OR 

Inference Network



Blood Disease 
Diagnosis 
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Decision Tree

Terminals 

Charger Distributor 

Not Loose Loose 

Tighten Terminals 

<12 >12 

Ok 

Check Starter Replace 
Distributor 

Bad 

Replace 
Charger 

Bad 

Replace 
Battery 

Ok 

Battery 
Voltage 



A diagnostic rule 
IF  there are spots on leaves, and

  the color of spots is pale 
  yellow, gray, or purple, and 
 the shape of spots is bounded 
  making acute angle with 

veins,  and the season is 
spring 

Then the disease is downy mildew - 
 probability = 0.9  



A treatment rule 
IF  the disease is downy mildew   

THEN the treatment method is chemical 
  spraying, and the material 

used is  redomil+copper 



Soil Frame 
Slots Facets 

Ph value type: real 
single/multiple: single 

possible value: > 0.0 & 14.0 

EC value type: real 
single/multiple: single 

possible value: > 0.0 
Texture value type: nominal 

single/multiple: single 
possible value: sand, loam, clay, heavy clay, 
gravely, coarse sand, silty clay, silty clay 
loam, salt loam, fine sand, sand clay loam,  
silt loam, sandy loam, loamy fine sand 

… …  
 

 



Frames connected by IS-A relation

Leaf mold

Downy mildew

Fungal

Mosaic

Green Mosaic

Viral

Disease

Spiders

Broad mite

Mites

Low temperature

Heavy irrigation

Environmental

aphids

Insect

Nitrogen

Iron

Nutrition Deficiency

Bromide

Bazamide

Toxicity

Root knot

Root lesion

Nematode

Disorder

Disorder hierarchy 

generic 

specialized 


