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The Concept of Categorization




Semantic Network

IS-A

IS-A

@

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: OBJECT: 9245631 IBM Class C
Bonds_Market_Value MEMBERCLASS: Bonds
MEMBERSLOTS:
Issued-by: IBM

Face_lInterest_Value:=6.875

Maturity:=31 DEC.2007
LOCALSLOTS:

Market_Value:=1276




And/Or Trees and Explanations

B Emi\\

SteaL FooD sws Meney
EAR WMon bk / \
/ \ See Bank,
Finp Job
/\/\ \
Con *"“ \' ?fer MavE Rr on
AGE cv APPM‘NV\N‘IT Sutte




Concept Map - Example

written by @
Oliver '

Twist Charles
Dickens

wirote
_ on
IS a barn in

&
<«

_ shorter T admired
IS a than
Dostoevsky
Bleak House

Book 4

has @
part
Page made from Paper




Individuals and Classes

 Many semantic
networks distinguish

— nodes representing
Individuals and those
representing classes

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

Subclass

(Genus

Animal Q Q
Atance

, hasPart
s (Sl (O

instance

O

Rusty

subclass — Wing

Robin

'Ynstance

Red



A Frame Example

1sa

Automobile
Doors: Yes

Motor: Yes
Wheels: 4

iV

Vehicle
Wheels: Yes

1sa

Sports Car

Doors: 2
Size: Small

Corvette
License: xyz2

Cycle
Wheels: < 4

I 1sa

Bicycle
Motor: No
Wheels: 2




A Semantic Net Example

has-part
Vehicle —> Wheels
has-part T isa has-part
Doors <— Automobile | Motor
T num-wheels
: 1sa
S1Z 4
Small <+—  Sports Car
A num-doors
Instance 2

Corvette




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

(@CLASS= HLAO1_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




1f-site-occurs-at
If-site-occurs-higher-than
If-site-occurs-lower-than
If-site —occurs-downslope-of
If-site-occurs-adjacent-to

If-site-occurs-upslope of

a piedmont plain,

a broad basin floor,
an upland valley,

a valley mouth,
playa,

a playa.



Table 10.

Basin and Range-Maturity _Erosion_Stage Indicators and their values

(partial)

relative_relief_of_region

relaltive_size _of rountains
slope_change_at_piedmont_angle
shape_of_basins
overall_hypsometric_distribution_within_the_se

ction
proportion_of _Mountain_Ranges _wversus_Pied

mont_Plains_versus_Basins
amount_of_observed_tectonic_evidences_in_m

ountain_ranges

degree of basin integration

stage of erosion cycle

frequency of holsons
frequency of _semi_bolsons

degree_of _integration_of _drainage_pattern
outlet of the drainage network

lllowll

"small"

"not abrupt”

"rather plain than concave"
"more than 1/2 of the surface is

below 2000 "
"20% 1 40% : 40%"

"low (the minority has a fault
origin)"

llhithl

"maturity (advanced late)"

"low (less prelevant)"

"high (more prelevant)"

Ilhighll

"usually to another drainage

hasin"




Basm-and e partial rule 1

IF

frequency_of_mountain_ranges is "high"
presence_of_desert_hasins is "high"
shape_of_a_mountain_range is "assymetric"
relative_spatial_position_of_mountain_ranges is "rather straight”
overall_direction_of_mountain_ranges is "roughly parallel"
overall_description is "hasin ranges intervening

desert planes"

Then HYPOTHESIS Basin_and_Range is true with certainty=medium

Basim-and e partial rule 2
IF
frequency_of_mountain_ranges is "high"
presence_of_desert_hasins is "high"
overall_description is "hasin ranges intervening desert
planes”

Then HYPOTHESIS Basin_and_Range is true with certainty=low




— Thwaceg 2: O1snoiéoy 100 TEg Tov L — Kenyopeoy o0 0dtoD JoeTion ¥ou o1 TITo1 TG,

Sub - class

property

National road

Slope

Length

| Category_of road network

Condition of yoad, network

Road accessihility

Velocity

Traffic wvolume

Nuraher of xoad lanes

Cross, section fvpe

Width,of hridge.

Provincial
road

Slope

float

Length

Integer

Category, of 1oad, network

Strng

Condition, of, road, network

Strng

Road accessihility

Strng

Geometnical characterisics

Strng

Velnmtxwr

mtesry

Sub - class | property type
Slope float
Length Integer
Category, of xoad network | String
Condition of xoad xetwork | String
Road accessibility String
Street Geometnical, charactenisics String
Velocity Integey
Traffic _srolume integer
Traffic capacity integer
Slope float
Length Integer
Gategory, of xoad xetwork | Strng
forest | Seondition of road retwork | Strng
—ma'd Rnad ancessihilityr Stnne



2.3.2. Texkpnpiwon Tipov 1I3ioTATOV Alluvial Fans — F1

Description 1

These, tI‘J'_e oldest fan surfaces, are isolated (22) remnants of thick gravel, sand,

and boulder deposits (8) laid downla million or more years ago (1) .IOf the

four types, they are the coarsest in texturel(29), have the greatest thickness

(11), and contain the largest percentage of debris flow constituents(9). Ac-

cording to Bull (1991), these deposi‘s typically have a thickness from 5 to over

50 m (10), have less than 19b of their surfaces preserved as pavement (12),
and are cemented with calcium carbonate (galiche) (7). Their soil cover con-

sists only of an "A" horizon of vesicular silt 4-12 ¢m thick, with no "B" hori-
zon overlving the gallche zone (3). They are isolated because they have been

severed from sources of depositional material in the mountain front as a result of

tectonic movement, entrenchment of main channels, or other events. -1 Tans are

- 3

A, MM, 2, TEQAAHPO®OPIKH — Epnsipa oUudTHHATA OTH YEONANPOEOPIKD 9/124




2.311. Nivakacg IdiotRTov Alluvial Fans — F1

1 [[LF_GM_Landform_Absolute_Age (‘e);g.. HA
2 | LF_GM_Landform_Geomorphological_Process "Fluvial Deposition”
3 | LF_GM_Landform_Has_Multiple_Soil_L ayers "No"
4 | LF_GM_Landform_Is_Fully_Developed "Yes"
S5 | LF_GM_Landform_Relative_Age "Oldest of all fans"
6 | LF_GM_Landform_Silt_Layer_Present "No"
7 | LF_GM_Landform_Soil_Caliche_Is_Present "Yes"

"Thick gravel, sand,
8 | LF_GM_Landform_Soil_Composition and boulder depos-

its"

9 | LF_GM_Landform_Soil_Debris_Containment_Ratio

"“Wery large", "Larg-

"
I estofal-fans™——
0| LF GM Landform $Soil Thickness Absolute "S to over S0 m"
™ e oy m g imy = g ~F -1l
11| LF_GM_Landform_sSoil_Thickness_Relative f;r%;ﬁ“w“ -
12| LF_GM_Landform_Surface_Preserved As_Pavement_Ratio "Less than 19%"

13| LF_ML_Landform_Can_Be_Used For_Ambush

Yes in the lower
parts of the drain-
age net"

1411 F Ml | andform Can BRe llsed For Concealment

Yes in the lower
parts of the drain-

age net and hori-
zontal onlv i the




Cyclical development

Knowledge
acquisition

Prototype
critiquing

4mmm|

Prototype
development




1. IF
THEN

2. IF
and
THEN

3. IF
and

and
THEN

4. 1F
and
and

PSEUDO CODE RULES

The customer's income is less than 25,000.
The customer's line of credit is denied.

The customer's income is at least 25,000.
The customer's credit rating is excellent.
The customer's line of credit is approved.

The customer's income is at least 25,000.

The customer's credit rating is good.

The customer has been in their present job less than 2.5 years.
The customer's line of credit is denied.

The customer's income is at least 25,000.
The customer's credit rating is good.
The customer has been in their present job at least 2.5 years.

THEN The customer's line of credit is approved.

5. IF
and
THEN

The customer's income is at least 25,000.
The customer's credit rating is poor.
The customer's line of credit is denied.



KR With Frames

ANIMALS

L Reproduce: Yes
— Life-Form: Yes

DOG

MAMMALS REPTILES BIRDS FISH
L Warmblooded: Yes | Scales: Yes .
— Spinal Cord: Yes —  Warmblooded: No — Legs: 2 - IS:;alEs.e\ges
 Legs: 4 —  Wings: Yes -y

[ Feathers: Yes
HUMAN WHALE AN CAIN
— Feathers: No
— Legs: 2 - Legs: 0
— Fins: Yes
LONG JOHN
SILVER

— Legs: 1



Cognitive Maps

Unknown

Age
/g

Sa'a'l‘ 10k-100K

ob/‘Research, Design

Sa""{':mk-emk

Employees

Managers

d
50k-80

J
Desigr{y JOb\I Research



Inference Network

Rule 7

Weather
Prediction
is Rain

AND
Rule 8 Rule 10

Barometric
Pressure
Falling

Wind Temperature
Conditions Moderate
Indicates Rain

Rule 9

or | AN

Wind Gusty

Wind Direction From East 60<Temp<80

I

Wind Speed > 5 Knots




Flowcharts

Consult
Specialist

|

lood
iIsease
lagnosis

Prescribe
Remedy

Obtain
Initial Data

essh ns
g& ?‘IGSIS

Hypot

Hypothesis

Hypothesis
prlght




Decision Tree

Terminals
Not Loo‘se/ Nose
Battery Tighten Terminals
Voltage
Distributor Charger
Check Starter _Replace Replace Re lace

Distributor Charger attery



A diagnostic rule

IF spots on leaves,
pale
yellow, gray, or purple,
bounded
making acute angle with
velins,
spring

Then is downy mildew -



A treatment rule

IF 1s downy mildew

THEN chemical
spraying,
redomil+copper



Slots
Ph

EC

Texture

Soil Frame

Facets

value type: real

single/multiple: single

possible value: > 0.0 & 14.0

value type: real

single/multiple: single

possible value: > 0.0

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



Disorder hierarchy

Frames connected by IS-A relation

Disorder
Disease Mites Environmental Insect Nutrition Deficiency Toxicity Nematode

Fungal i: Spiders i:Low temperature L aphids i: Nitrogen i: Bromide i: Root knot

Iron Bazamide Root lesion

Broad mite Heavy irrigation
i: Leaf mold I vy imgat

Downy mildew

Viral

i: Mosaic
Green Mosaic

specialized




