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cally disambiguates a contextual meaning of natural lan 
guage symbols to enable precise meanings to be stored for 
later retrieval from a natural language database, so that 
natural language database design is automatic, to enable 
?exible and ef?cient natural language interfaces to comput 
ers, household appliances and hand-held devices. 
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SQL Query for ‘fascinating art not ugly’ 
select art.num, 

art.artDescription 
from art, 

arlAdjective 
where art.artAdjectiveNum = anAdjectivenum 
and artAdjective.adjective = ‘fascinating’ 
and artAdjectiveNum not in 

(select distinct num from artAdjective where adjective = ‘ugly’) 

? _ . 

Relational Data Base Engine \ 

artAdjective table adjective table 

num adjective madiec?ve 
1O strange ugly 
10 desirable undesirable 
2O charming strange 
2O edible fascinating 
20 desirable charming 
20 fascinating edible 
3O des|r_able_ stained glass 
30 fascinating lead 
30 stained glass 
30 lead 
30 ugly 

relation - b 

art table 

num artAdjectiveNum artDescription 

1 10 dancers made of children's blocks 
2 20 delicate figurines of pasta 
3 30 stained glass statues of people 

K J 

Query Output 
num artDescription 

2 delicate figurines of pasta G 8 
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Image Processing Of Face Expressions (PRIOR ART) 
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input image trace mouth identify identify face 
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) _ ( compressed angry face 
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Sound Processing Of Phonemes (PRIOR ART) 
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input sounds fast Fourier identify identify 
by amplitude transform to map phonemes as words 
over time vibrational frequency transitions of as transitions 
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step 1 
FIG. 9 & 1O pro-processors maps new input to nodes from text, sounds, 
images to semantic nodes, passing accumulated nodes to filters 

topology filter category set filter 
context type filter 

(default , , ‘general hierarchy’) (default and) _ 
~ category node set context node filter 

( 

topology type context type context node set 

i 
step 2 
collect set of candidate nodes 

tep 4 

1 
step 3 
for context type and each candidate node, ?nd 
candidate node with best contextual distance 

i 

step 5 
generate summary of subset of candidate nodes: 

5 
Return a subset of candidate nodes tied for best contextual distance 

step 6 
get textual, verbal and 
visual response 

if deny or ask, process the response 
with current set of candidate nodes 

if complain, process the response 
without the current set of candidate nodes 

FIG. 12 
if con?rm, store summary of subset of candidate nodes 
with processed input 

step 7 
assess 
response 
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Stage Filters 
stage: filter type: filter accepts these kinds of nodes: 

start traversal type filter nodes describing semantic network traversal methods 
start category node filter nodes which are adjectives or adverbs 
start context type filter nodes which are prepositions, e.g. ‘and’, ‘or’ and ‘not’ 
start context node filter nodes which are nouns or verbs 

middle category node filter nodes which are topics of conversation 
middle context node filter nodes already identified in conversation 

FIG. 13 

Topology Traversal Methods 
topology type: method traverses semantic network: 

category hierarchy inherited is-links 
general hierarchy any inherited links 
part-of hierarchy inherited part-of links 
enclosing hierarchy encloses-is-a-links 
list of nodes category list 

FIG. 14 

Best Contextual Distance Functions 
context type: best contextual distance function: 

and minimum average distance a 
and equivalent minimum average distance, not counting is-a links 
or minimum distance 
not maximum average distance 
absolutely not infinite minimum distance 
pronoun minimum average distance 

FIG. 15 
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input text input image of 
“fascinating art" quizzical face 

to step 1 
FIG. 17 FIG. 9 & 10 pre-processors maps new input to nodes 

fascinating and art, maps image input into a quizzical face node 

topology filter 
(default 

‘general hierarchy’) 

‘ CategOl'il 59‘ ?lter context node filter 

category node set 
fascinating 

A 

context type filter 
(default ‘and’) topology type 

general hierarchy 
step 2 context type 
collect set of candidate nodes: and 
1) charming 
2) delicate figurines of pasta 
?stained glass statues of people 

context node set 
art, quizzical face 

i 
ste 3 Er context type and each candidate node, find candidate nodes with best contextual 
distance relative to context node set: 
1) charming - delicate figurines of pasta - art, 2 links; charming - fascinating - 

confirm - response type - ask - what - quizzical face, 6 links; 
2) delicate figurines of pasta - art, 1 link; delicate figurines of pasta - edible - 

desirable - confirm - response type - ask - what - quizzical face, 6 links 
3) stained glass statues of people - art, 1 link; stained glass statues of people - 

fascinating - desirable - confirm - response type - ask - what - quizzical face, 6 links 

l 

step 4 
return a subset of candidate nodes tied for 
best contextual distance (of min average distance): step 6 ' 
2) delicate figurines of pasta, 1+6 links get "not ugh,” verba| 
3) stained glass statues of people, 1 +6 links response and "unhappy 

t face” visual response 
step 5 —’ 
generate summary of subset of candidate nodes: 
"delicate figurines of pasta or J 
stained lass statues of so is” g p p step 7 

get deny, so process the response ;‘ assess 
“not ugly’ with current set of candidate nodes response 

not complain, so do not process the response 
without the current set of candidate nodes 

not confirm, so do not store summary of subset of candidate 
nodes with deconstructed input FIG. 16 
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input "Ode-$1 input text: "not ugly” 
"list of nodes" and input category list: 
2) delicate figurines of pasta input image: 
3) stained glass statues of people sad face a 

l 
step 1 
FIG. 9 & 10 pre-processors maps new input to nodes "not”, "uglyz1, and 
“ugly:2 and ” maps input image to sad face node to get more nodes 

iopoiogy ?ner Category Set filter context type filter 

category node set from cate ory list) context type 
t9p°|°9y type 2) delicate figurines of pasta 9 not 
"st of nodes 3) stained glass statues of people _ l l context node tilter 

step 2 
collect set of candidate nodes: _ cont?" nod? Set 
2) delicate ?gurines of pasta Ugly-1| ugly-2, 
3) stained glass statues of people Sad face 

i 

step 3 
for context type and each candidate node, tind candidate nodes with best contextual 
distance relative to context node set: 
2) delicate figurines of pasta - charming - fascinating - desirable - adjective - 

undesirable - ugly:1, 6 links; charming figurines of pasta - charming - fascinating - 
desirable - entertaining - scary - ugly:2, Blinks; delicate figurines of pasta - edible - 
desirable - confirm - response type - deny - no - sad face, 7 links 

3) stained glass statues of people - stained glass - lead - toxic substance - ugly :1 , 4 
links; stained glass statues of people - fascinating - -desirable - entertaining - 
scary - ugly:2, 5 links; stained glass statues of people - fascinating - desirable - 
con?rm - response type - deny - no - sad face, 7 links 

step 4 
return a subset of candidate nodes tied for best step 6 
contextual distance (of max average distance): get “happy face" visual 
2) delicate figurines of pasta, 6 + 6 + 7 links response I 

+ 51 ' 

step 5 a 
generate summary of subset of candidate nodes: 
“delicate figurines of pasta" 

step 7 
assess 

not deny or ask, so do not process the response response 
“happy face" with current set of candidate nodes 

not complain, so do not process the response 
without the current set of candidate nodes 

FIG 1 7 got confirm, so store summary of subset of candidate nodes 
- with processed input 
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Assessment Ot Response 
input text “not ugly” 
input nodes sad face, not 

context node filter step 7a 
disambiguate poiysemy of input: 
1) ugly:1 

context node set . 
sad face, not, ugly:1 2) ugly'2 

step 7b 
collect set of response type nodes: 
1) deny 
2) con?rm 
3) ask 
4) complain 

step 70 
for context type and each response type node, 
compute best contextual distance to context node set: 
1) deny - no - sad face, 2 links; 
deny - no - not, 2 links; 
deny - undesirable - ugly, 2 links; 
2+2+2=6Ilnks 

2) confirm - response type - deny - no - sad face, 4 links 
confirm - response type - deny - no - not, 4 links; 
confirm - response type - deny - undesirable - ugly, 4 links; 

4+4+4=12Iinks 
3) ask - response type - deny - no - sad face, 4 links 

ask - response type - deny - no - not, 4 links; 
ask - response type - deny - undesirable - ugly, 4 links; 

4+4+4=12links 
4) complain - response type - deny - no - sad face, 4 links 

complain - response type - deny - no - not, 4 links; 
complain - response type - deny - undesirable - ugly, 4 links; 

4+4+4=12/inks 

I 
step 7d 
return a subset of response type nodes tied for best contextual distance 
2) deny, 2 + 2 + 2 = 6 links 

step 7e 
perform actions associated in FIG. 10 with subset of response type nodes 
2) deny - process response as continued input 

FIG. 18 
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Assessment Of Response 

no input text 
input nodes happy face 

context node filter steP 7 a _ 
no polysemy of input to 

context node set d'samb'guate 
happy face 

step 7b 
collect set of response type nodes: 
1) deny 
2) con?rm 
3) ask 
4) complain 

step 70 
for context type and each candidate node, find candidate nodes with 
best contextual distance relative to context node set: 
1) deny - no - sad face - image type - smiling face, 4 links 
2) confirm - yes - smiling face, 2 links 
3) ask - what - quizzical face - image type - smiling face, 4 links 
4) complain - problem - angry face - image type - smiling face, 4 links 

step 7d 
return a subset of response type nodes tied for best contextual distance 
2) confirm - yes - smiling face, 2 links 

step 7e 
perform actions associated in FIG. 12 with subset of response type nodes 
2) confirm - store summary of candidate nodes with deconstructed input 

FIG. 19 
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input image 
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step 7a1 

one at a time 

FIG. 9 & 10 pre-processors maps new input to nodes gathers input and identifies 
polysemy within input, passing each polysemous symbol to input category set 

category set filter 

category node set context type filter 

ugly (default and)‘ 
step 7a2 _ context type 
collect set of polysemous candldate nodes: and 
1) ugly:1 
2) ugly:2 

l 

context node filter 

context node set 
happy face 

i 
step 7a3 

distance relative to context node set: 
for context type and each candidate node, find candidate nodes with best contextual 

1) ugly:1 - undesirable - deny — response type - confirm - yes - happy face, 6 links 
2) ugly:2 - scary - desirable - con?rm - yes - happy face, 5 links I 

l 
step 7a4 
return a subset of candidate nodes tied for 
best relationship distance 
1) ugly:2, 5 links 

FIG. 20 
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step 7a1 

one at a time 

FIG. 9 & 10 pre-processors maps new input to nodes gathers input and identities 
polysemy within input, passing each polysemous symbol to input category set 

category set filter 

category node set 
context type filter 

ugly (default ‘and’) 
w context node filter 

step 732 _ context type 
collect set of polysemous candidate nodes: and 
1) ugly:1 context node set 
2) ugly:2 sad face 

step 7a3 

context node set 
for context type and each candidate node, compute best contextual distance to 

1) ugly:1 - undesirable - deny - no - sad face, 4 links 
2) ugly:2 - scary - desirable - confirm - response type - deny - no - sad face, 7 links 

l 
step 7a4 
return a subset of candidate nodes tied for 
best relationship distance 
1) ugly-1, 4 links 

FIG. 21 
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/ \ 

input Phrase Tree input phrase tree subset 

step 1 (having sub-steps a through c in any order) 
a) from phrase tree subset, identify keyword and context type and 
corresponding best contextual distance function, 

b) identify context node set from phrase tree subset, 

0) identify candidate node set from phrase tree nodes 
not in phrase tree subset 

step 2 
using context type’s best contextual distance function, > for each node in 
candidate node set compute it's contextual distance to context node set 

step 3 
use keyword to connect context node set to candidate node or nodes 
having the best contextual distance 

\ J 

FIG. 22 

f . . . \ Semantic Network Dictionary 

adjective ?un\ Verb 
a lot of a sprinkling of She food 

would like needs 
melted 

pizza 
dressing lettuce tomato meat starch 

cheesezt 
steak 

cheese:2 potatoes 

mozzarella 

L blue cheese special platter 

FIG. 23 






































































































