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Objectives

» Develop a solution for managing a
knowledge base that saves time without
sacrificing functionality

Background

* ConceptNet — Knowledge base that detalls
semantic relationships between terms

Related To

* Vector-KB — Framework that uses semantic
knowledge bases for deductive reasoning
» Returns relevant conclusions based
on prior knowledge, or facts
» Capable of inferring additional
conclusions utilizing existing facts

Challenges

* Vector-KB Is useful, but management
requires prior system knowledge to operate

Solution

* Develop an intuitive graphical interface to
simplify Vector-KB management for general
use

* Queries executed via text fields, button and
drop-down menus

« System complexity retained
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Current Variable Structure File:
Default

Select Predicate term
(Or type in @ new Predicate term)

Enter Tail term
(Or type in @ new term)

Enter Head term
(Or type in a new term)

Antonym x|

‘ Clear above field H Add New Word ‘ ‘ Clear above field Hﬁtd-l:l Mew F'rﬂrl:lil:EltE‘ ‘ Clear above field “ Add New Word

Number of Results Option
(Returns all results if empty)

Total Cost Hange Options

Results Display Options (Minimum to Maximum}

@ Sort by Total Costs () Sort Alphabetically

To =earch for Head terms, enter a To search for Predicate terms, enter a To =earch for Tail terms, enter a Head
Predicate and Head term, then click Head and Tail term, then click the button and Predicate term, then click the button
the button below below below

‘ Head Search ‘ ‘ Predicate Search ‘ ‘ Tail Search

To add a new fact to the knowledge base, enter a Head, Predicate, and Tail term, then click the button below

‘ Add above fact to Knowledge Base ‘

search output will be displayed below
I Example: 0.000 -=toylRelatedTo 0.010 —=product 302.931 = total 302.541

~earch output and command =status updates will be dizplayed here

Selected Fact Actions

Status of most recent action / Selected fact from list above |

Variable Structure

ConceptNet Dictionary

“ead | retion | Tl

6 6 6
67 77 105

6 61 112

6 61 114

Word Index

ability

Predicates

Search Parameters

0.000 —=carRelatedTo 0.010 -=vehicle 0.000 = total: 0.0057 P
0.000 -=carRelatedTo 0.010 -=sedan 15.044 =5UV 14,103 = total: 25.1572

0.000 -=carRelatedTo 0.010 -=truck 31.5956 = total. 32.0055

0.000 -=carRelatedTo 0.010 -=sedan 20.018 -=minivan 24.711 = total: 44 7354

0.000 -=carRelatedTo 0.010 -=van 59.620 = total: 55.62853

0.000 -=carRelatedTo 0.010 -=sedan 24.041 —=Tovota_Corolla 1.584 -=Honda_Accord £4.612 —=Ford_Explorer 33.750 = total: 63.9565

0.000 -=cariRelatedTo 0.010 -=zedan 24.041 ->Toyota_Corolla 1.584 ->Honda_Accord 6.041 -=Dodge_Neon 4.656 -»Dodge_pickup 6.895 —=pickup_truck 31.4
0.000 -=carRelatedTo 0.010 -==sedan 24.041 ->Toyota_Corolla 1.584 ->Honda_Accord 1.575 -=Nisgan_Alima 63.947 = total: 91.1571 v
< >

Selected Fact Actions

can*Predicate Term* vehicle === Search Complete! REmOoVE =& it
Cost Down (-) Cost Up (+)
Toyota Distance Honda MIEENE Nissan |[ye— Total Cost:
|l~ + ||-+ . 1
Corolla - Accord [ampmpys Altima 91.1571

Inference Inference

UNCLASSIFIED

Features

* Flexible query searching

* Fact management

* Results sorting and filtering

* Import/export variables as files

Discussion & Conclusions

 EZ Vector-KB introduces an automated
method for managing a knowledge base
system

* Applicable to numerous domains

Path Forward

* Modify fact management function to adjust
answers with inferences

* Apply interface to object detection and
Internet of Things experimentation

» Utilizing interface to create a knowledge
base specialized for a potential hazard
context

Contains

Implies

Pothole

Hazard
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