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Technical Introduction
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Company Information
• Company Name: Compsim LLC
• Contact:

info@compsim.com
• Technology Area: Cognitive Technology for Devices and
Software
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Compsim’s Technology
• Technology covered in this presentation:

KEEL® Technology (Knowledge Enhanced Electronic Logic)
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KEEL Technology
• We call KEEL a Technology, because it is a new way to
solve a problem.
KEEL Technology
provides a new way to process information.
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KEEL Technology
• KEEL Technology is supported with a set of Tools.
KEEL Tools
provide a way deploy the Technology.
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KEEL Technology
• KEEL Technology allows human-like reasoning to be
deployed into devices and software applications.
KEEL Engines
are the cognitive functions that are embedded into
devices and software applications.
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What really is KEEL?
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What is KEEL?
• A new form of “Artificial Intelligence”?
• A new programming language?
• A language to explicitly define complex models?
• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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KEEL acts as an “expert
system” in the AI space –
rules are explicit and traceable

• A new form of “Artificial Intelligence”?
• A new programming language?
• A language to explicitly define complex models?
• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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KEEL includes a “dynamic
graphical language” that
describes functional relationships,
not just data flow

• A new form of “Artificial Intelligence”?
• A new programming language?
• A language to explicitly define complex models?
• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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KEEL provides a way to describe
dynamic, non-linear, inter-related,
multi-dimensional problem sets

• A new form of “Artificial Intelligence”?
• A new programming language?
• A language to explicitly define complex models?
• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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KEEL deals with the variation of
functions with respect to changes
in the independent variables

• A new form of “Artificial Intelligence”?
• A new programming language?
• A language to explicitly define complex models?
• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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• A new form

Small memory footprint, high
performance KEEL “Engines” are
of
“Artificial Intelligence”?
suitable for many real time control
applications

• A new programming language?

• A language to explicitly define complex models?
• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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• A new form of “Artificial Intelligence”?
KEEL “designs” define the
• A new structure
programming
language?
for building analog

• A

circuits when very high speed
language
to explicitly
define
applications
are required

complex models?

• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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• A new form of “Artificial Intelligence”?
KEEL “Engines” interpret
information
by “valuing” language?
• A newitems
programming
their importance and by
supporting
and
•“balancing”
Aobjecting
language
to
explicitly
define
complex
arguments

models?

• A new form of mathematics?
• A new control system execution paradigm?
• A new way to design analog computers?
• A model for human-like reasoning?
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What is KEEL?
Depending on your intent, KEEL can be any of these.
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Left-Brain / Right Brain Model
• The human left-brain handles numbers, language,
formulas, rules.
• The right-brain handles image processing, subjective
valuations, judgment and reasoning
KEEL Technology focuses on “rightbrain” capabilities.
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KEEL Technology
• Conventional computer programs provide left-brain
functionality.
• Scripts (programs) process scripted rules, exchange
information, transform information, calculate.
• Digital computers process information sequentially.
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KEEL Technology
• What has differentiated humans from computers has
been the human’s ability to exercise reason and
judgment. (expertise)
KEEL Technology focuses on providing this
capability to computer-based devices
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Driving a car ( a real-time example)
• Left-brain rules describe the plan for driving the car from
point to point.
• The left-brain executive processes these rules,
controlling the planned use of accelerator, brakes, and
steering.
• Outside influences trigger the right-brain to interpret
new information.
• The right-brain interprets the new information, balances
alternatives, and advises the left-brain how to correct.
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Diagnosing a problem (a static example)
• A technician has a left-brain set of scripted tests to
perform to diagnose problems.
• If a test provides a binary response the solution is easy.
• When soft information is detected (not just good / bad),
the technician’s right-brain is used to interpret the
importance of different symptoms and identify
adjustments to be made to account for the problem.
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Interpretation of Information
• In the KEEL domain, all problems are information fusion
problems.
• KEEL deals with the (changing) importance of information
AND with the functional relationships between information
items.
• KEEL based systems are commonly required to adapt to
dynamically changing information items.
• KEEL based systems are commonly required to balance
conflicting information.
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Image processing model
• Because KEEL is dealing with:
•
•
•
•

Dynamic
Non-linear
Inter-related
Multi-dimensional

Problems
• KEEL uses a “Dynamic Graphical Language” to
describe the policies for interpreting the information.
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The KEEL Graphical Language
• IS NOT a flow charting
language!
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The KEEL Graphical Language
• Focuses on
•
•
•
•
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The importance of information
Relationships between information
Visualizing the reasoning model
Interactively testing the model

The KEEL Graphical Language
Action 1

•

Vertical Bars identify Positions
• Decisions Or Actions
• Or just Information Items

Action 2 more
important than
Action 1

•

Positions are OUTPUTS of the
system

•

Positions can be Information used
to influence other Positions

•
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Action 2

All data items are expressed as
normalized values (0-100)

Importance of
Action 1

Importance
of Action 2

The KEEL Graphical Language
Two Independent
Decisions

•

Arguments
• Drivers that support or block a
Position (Decision or Action)
• Control the evaluation of a
Position

•

Arguments are INPUTS to the
system

•

Can be driven by other Positions in
the same system
Arguments
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Supporting
Argument
(Green)

Objecting
Argument
(Red)

This is KEEL Source Code
Positions and Arguments
are added to the screen
with menu selection or hot
keys.
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The code is “dynamic”.
As soon as items are
dropped on the screen, they
are active.

This shows the user
changing one of the
supporting arguments
(inputs).

The impact of that change is
shown across the entire
system immediately.

In this case only Action 1 is
impacted.
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Here another input is
stimulated and the system
reacts.
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Now the user is interacting with
the Action 2 by stimulating on
of the inputs.
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The impact of stimulating this
input is displayed
immediately
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Wires define specific
functional relationships
between information items.

First we will show how Action
1 will control the importance
of Action 2.

Wiring is done with simple
drag and drop actions.
Start Drag

Here we begin dragging the
“modified value” of Action 1 -
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Drop

When we drop the mouse on
the “connection point” for
importance of Action 2,

The system automatically
rebalances.

Note that Action 2 height
(importance) was reduced to the
“modified value” of Action 1.

The modified value of Action 1
is 73.033288
The importance of Action 2 is
73.033288
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Now we are going to
manipulate one of the inputs to
Action 1 and observe the
impact on the importance of
Action 2.
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After raising the scroll bar for
the second supporting
argument (input), the
accumulation of all the inputs
to Action 1 results in a modified
value of 92.83, which is used
to control the importance of
Action 2 to 92.83.
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The first wire was used to
control the importance of
Action 2.

Now we want to have Action 1
(modified value), “contribute to”
how Action 2 is processed.

To do this we will drag the
modified value of Action 1 …
Start Drag
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…And drop the mouse on one
of the arguments, in this case
the first supporting argument to
Action 2.

A new connection is made and
the entire system rebalances
again.

Drop
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As always, any input can be
manipulated manually and the
user can “see” how the system
responds.

Here we will stimulate one of
the blocking inputs.
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The results of increasing the
blocking input to Action 2 are
immediately visible.
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The icon to the left of the
position bar is a “Threshold”.
It can be placed anywhere
within the range of the position
importance bar.

A threshold can be used to
trigger events, when the
modified value rises above the
threshold.
Start Drag

Here we are going to drag it
up.
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Drop
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If a wire was tied from this point
to another argument, that
argument would be set to 100 if
the modified value of Action 2
rose above the threshold.

The KEEL Dynamic Graphical Language
• These simple constructs can be used to create complex
non-linear models without resorting to differential
equations.
• A number of other functional relationships (all displayed
graphically) are available within the KEEL language.
• This is just an introduction.
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Thinking in Curves
• When designing KEEL-based systems you “think in
curves”, or think of how information items interact.
• This is somewhat different from “left-brain” programming
where you have a specific answer you are trying to
achieve.
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Education Process
(to decide whether KEEL is right for you)
•

At Compsim we realize that incorporating a new technology into
the product architecture of an organization is a daunting task.
To help reduce the risk, we suggest the following process:

1.
2.

3.
4.

Initial telephone discussions where Compsim introduces the general concepts
behind KEEL.
Compsim sends a CDROM with introductory material to the organization for
initial review. (The CD includes an introductory class, a movie showing the
development process, interactive demonstrations, etc.)
If appropriate, a few decision-makers then come to Wisconsin for a customized
2 or 3 day class on KEEL Technology. The class includes formal training with
hands-on development.
Assuming that the class is successful, the organization acquires a fully
functional 6-month beta license for KEEL Technology in order to perform a
thorough evaluation at their site (non-production only, for a fee). During this
time, the terms and conditions of a formal license agreement are negotiated.

(Compsim charges $3000 per day, plus expenses, for focused consulting (if needed) during the beta license
period.)
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KEEL Technology - Overview
• Compsim’s KEEL® (Knowledge Enhanced Electronic
Logic) Technology
• KEEL Technology can be used to put human-like decisionmaking in products or software applications or analog circuits
• It can be considered an “expert” system that uses the
decision-making skills of a human as the basis of judgmental
decisions
• The KEEL Toolkit provides the mechanism to collect and test
those reasoning skills before deployment in the final product
• The KEEL Toolkit provides a mechanism for reviewing the
reasoning process of devices while they are operating
(“seeing it think”)
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KEEL Technology – How it works
• KEEL technology attempts to mimic the way that
humans balance information to make decisions
• A KEEL engine operates like an analog computer. It
integrates supporting and blocking information.
• Individual considerations interact with other decisions or
actions in a web of relationships that are balanced to achieve
the best overall set of actions for the system.
• In a KEEL system, the importance of information is likely to
be constantly changing. (The importance of information can
be controlled from external events or can be controlled as
part of an internal process.)
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No Architecture Dependence
• KEEL is architecture neutral
• Each engine exists as a function
• The system designer can choose continuous processing,
periodic, change of state, polled, etc execution
• The system designer can integrate multiple cognitive
functions in a single KEEL Engine, or they can create multiple
KEEL Engines for a single compile
The KEEL FBD (Function Block Diagramming)
tool automatically writes the code to integrate
multiple KEEL Engines for a single compile

• Or - the system designer can use other tools to integrate
multiple KEEL Engines across the web / grid...
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System Engineering Issues
• Languages Supported:
• C, C++, C++ .NET, C#, Java, JavaScript, Adobe Flash
Actionscript 2&3, Adobe Flash Object Model, Python,
Octave(MATLAB), Microsoft Visual Basic 6, Microsoft Visual
Basic .NET, VBScript, PLC Structured Text. (Note: With the
help of a language expert, a new language can be added in
approximately two weeks)

• Other KEEL Toolkit Features:
• Numerous system engineering functions are supplied to
assist the "system designer" integrate the KEEL Cognitive
Engines into the overall application. These functions focus
on services that make the engines easier to maintain and
extend without undue impact on the overall system.
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KEEL Engines
• INPUTS / OUTPUTS
• The inputs to a KEEL Engine are placed in a table as
normalized values between 0 and 100.
• The outputs from a KEEL Engine are placed in tables as
normalized values between 0 and 100.
• The outputs from a KEEL engine can be binary (YES/NO or
ON/OFF), or can be relative (do x amount of action 1 and y
amount of action 2…)
• Events can be triggered.
• The number of inputs and outputs from a KEEL engine are
limited only by the resources available.
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Developer Support Tools
• Dashboard
• A user configurable “Dashboard” is provided to allow the
developer to test the system using input values in real-world
units without having to manually normalize the data.
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Developer Tools
• Graphs
• Two and three dimensional graphs can be generated within
the Toolkit to help the designer visualize inter-relationships
and changing data.

• Auto-Tuning
• Auto-Tuning of curves can be used when statistics dictate
curves run through exact points.
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KEEL Engine
• The output of the KEEL Toolkit is two or three optimized
small subroutines and a series of tables that define
values and relationships between information.
• There is no textual processing in the KEEL engine itself, only
an evaluation of information. Any display and control
functions are defined external to the KEEL engine.
• Labels are used for documentation only and to tag the data
items for the designer
• The memory size of the resulting code is about 3K (not
including the tables)
• The size of the tables is dependent on the complexity of the
problem domain
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Development Process
• Using the KEEL Toolkit, a human (i.e., a “Domain
Expert”) graphically defines a process that analyzes
problems and takes actions
• After testing the graphical code, the designer uses a menu
item to translate the graphical source code to conventional
code (C, C++, Microsoft C#, JAVA, FLASH, VB, etc)
• The resulting code can then be embedded into a device, a
software application
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Development Process
Concept

Design
And
Test
KEEL
Logic

Design Solution
Solution
Container and Container
Glue Logic & Glue Logic
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Tables
Code
Test
Wire Glue
Logic to
KEEL Tables

Integrated
KEEL
Solution

Why KEEL is Unique
• Unique characteristics include:
• Decisions or actions are 100% explainable
• Graphical development tools focus on subjective “right brain”
reasoning
• Generating a small memory footprint makes it possible to
add human like reasoning to very small devices
• Interactive development environment allows the designer to
get immediate feedback in the reasoning process
• A single design can be deployed in a variety of environments
• It is architecture independent (simple stand-alone
applications, client-server, distributed)
• It is easy to integrate into existing systems (simple API)
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Competitive Technologies
• Artificial Neural Nets (ANN)
• Fuzzy Logic
• Bayesian Belief Nets
• Conventional AI (Forward / Reverse Chaining)
• Differential Equations
• Conventional Code
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Competitive Technologies -

Artificial
Neural Nets

• Since ANN is a pattern matching approach for cognitive
solutions, it could present a problem when it is important to
validate the decisions or actions.
• KEEL logic can be easily visualized and it is 100% explainable.

• With pattern matching there is no “reasoning” taking place other
than to suggest that there is some degree of a matched pattern
• A KEEL system evaluates information based on “policies” that describe
how information is to be interpreted and is not based on patterns.

• ANN solutions do not react well to “surprise”

• KEEL solutions are based on human reason, not trained images, and can
therefore “decide” on the spot how to respond.

• ANN systems are difficult to train

• Using the KEEL Toolkit, a reasoning model can be defined graphically. It
“thinks” as the person defines it, so creating and debugging the process is
easy.
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Competitive Technologies -

Fuzzy
Logic

• Based on the concept of linguistic uncertainty.
• It uses a geometric Fuzzification / Defuzzification process that might be
considered an ‘art’ rather than a science
• Ask a Fuzzy Logic Designer “Why” they choose a particular geometric
fuzzification scheme???
• KEEL uses visible supporting and blocking information, and visible
relationships between data items to define outputs or actions – there is no
fuzzification / defuzzification step

• Is difficult to explain or audit in human terms
• KEEL is 100% explainable
• Look at the wires and the importance of information and “see” why
decisions or actions are made
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Competitive Technologies -

Bayesian
Belief Nets

• Based on probability.
• If one has “good data” then probability based answers can provide very
useful information
• Works well on well understood problems
• KEEL defines functional relationships between data. When probabilities
are known, they can be used to drive KEEL engines.

• BBN may be difficult to explain or audit in human terms
•
•
•
•
•
•
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Garbage in = Garbage out
Difficult to collect good statistics on complex non-linear systems
Dynamic systems are difficult to evaluate and gather “good” statistics
There is a temptation to blindly believe the statistics
KEEL is 100% explainable
Look at the wires and the importance of information and “see” why
decisions or actions are made

Competitive Technologies -

Conventional
AI

• Text Based Forward and Reverse Chaining
• May not be conducive to real time control applications

• Conventional Textual Rule-based systems can be used where
the rules are fixed and the impact of each rule is stable
• The world is rarely simple! KEEL can be used to define systems which
are complex and involve the dynamic changing of information value
• KEEL can define non-linear systems

• Text based rules are often brittle and hard to maintain
• KEEL logic is easy to trace, and is 100% explainable
• The graphical language makes it relatively easy to extend
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Competitive Technologies -

Differential
Equations

• Complex mathematical formulas may require special expertise to
develop
• KEEL Technology allows complex models to be created without complex
mathematics

• Systems utilizing complex mathematics may require multiple
levels of knowledge transfer (domain expert, to mathematician, to
software engineer / systems engineer) offering multiple
opportunities to corrupt understanding
• A domain expert using KEEL may be able to give a working / tested KEEL
Engine to the system integrator without the intermediaries
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Competitive Technologies -

Hard Coded
Logic

• The brute force method of creating solutions to complex
problems is to use conventional IF | THEN | ELSE logic that has
the potential of creating large monolithic, unmanageable chunks
of code that is prone to human error and hard to debug.
• KEEL Engines are created automatically from the design.
• The graphical language allows the designer to “see” the system think.
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Technology Comparison

Neural Nets

Fuzzy Logic

Bayesian Belief
Networks

AI - Forward /
Reverse Chaining

KEEL

General Concept

Pattern Matching

Geometric Fuzzification /
Defuzzification

Probabilities of
Probabilities

Trial and Error

Dynamic Adjustment to
Importance of Data
(Genetic)

Source of Understanding

Patterns

Human Designer

Human Designer and
Statistics

Human Designer

Human Designer

Pattern Training Required

Major Problem

No

No

No

No

Explainable Decisions

No

Difficult

Difficult

Somewhat

Fully Explainable

Small Memory Footprint

No

No

No

No

Best

Performance

Determined by Application

Determined by Application

Determined by Application

Worst

Determined by
Application

Suitable for Control

Yes

Yes

Probably Not

Probably Not

Yes

Interactive Development

No

Maybe

Maybe

Maybe

Yes

Weaknesses

Pattern Training Required;
Decisions not “Explainable”;
Does not handle “Surprise”
conditions

Difficult to Explain
Reasoning;

May not be suitable for
dynamic, non-linear
problem sets. In many
areas, reliable
“probabilities” may not be
available.

Fragile / Brittle - Hard to
maintain; Does not handle
“Surprise”

Requires a License to
use
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COMPSIM LLC
Technical Presentation
Supplemental Information
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Why Machines Don’t Speak English
• Objective:
• This supplemental information is provided to describe why
KEEL Technology can provide a new paradigm for describing
human-like judgmental reasoning and why conventional
approaches are not satisfactory.
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Machines and Automation
• Humans have built “machines” to assist them in the performance
of tasks
•
•
•
•
•

Amplify their energy
Keep humans out of harm’s way
Increase accuracy when human capabilities are limited
Fit in places where humans cannot fit
Increase speed

• Definition: A machine is any mechanical or electrical device that
transmits or modifies energy to perform or assist in the
performance of tasks. It normally requires an input as a trigger,
transmits the modified energy to an output, which performs the
desired task.
en.wikipedia.org/wiki/Machine
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Machines and Automation
• Machines and Automation for specific tasks

• Unlike humans, machines (computer programs) and
automation are normally created to perform specific tasks
• While flexibility to some degree is often required, machines
are usually targeted to perform a bounded set of functions

• Fixed mechanical structures are built to accomplish
specific goals
• Programming languages / numerical formulas support
well defined tasks
• Von Neumann computer architectures support / drive
sequential programming languages
68

Human Reasoning
• Human reasoning / judgmental decision-making /
subjective decisions are “right brain” functions
• More image processing than sequential IF | THEN | ELSE
processing
• Analog
• Balancing of inter-related alternatives
• May be dynamic
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Example of reasoning in action:
• When a person is driving a car and turns a corner, that
person is:
• Controlling the accelerator, brakes, and turning radius
• Interpreting / balancing observed surface conditions,
feedback from slipping, need to accomplish the turn in some
period of time, traffic conditions, pedestrian traffic, weather
(visibility)…

• This is not an “IF | THEN | ELSE” sequential process
• It is a continuous (or at least repetitive) re-evaluation
process where the inputs and actions change
• The person “adapts” using judgment and reasoning
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Example Using Conventional Code
• It may be possible to write conventional code to control
the accelerator, brakes, turning radius of a vehicle, but:
•
•
•
•

The code would be complex
The code would take significant resources to test
The code would be difficult to maintain and extend
The “real” activity would be difficult to monitor for
effectiveness
• Matching reality with the code would be difficult
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Example using Artificial Neural Nets
• It may be possible to utilize ANN to control the vehicle
• The ANN would be taught a series of patterns
• The quality of the result is based on the quality of the training and the
assumption that one has trained against ALL of the relative conditions
• Remember that the values are relative, not absolute
• How much slippage, how much rain…

• Training the ANN is a difficult and time consuming task
• Should a new variable be added to the problem domain, the
training may have to start completely over
• When put in action, IF the system failed to make the correct
judgmental decision, it may be impossible to know why
• An ANN solution cannot explain why!
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Example using Fuzzy Logic
• Fuzzy logic was developed to address the problem of
linguistic uncertainty, or the ability of human terms to
control “systems”.
• It does an adequate job of providing a process of
translating human terms into values that can be
processed by a computer (although one might suggest
that there is an art in the fuzzification / defuzzification
process)
• The fuzzification / defuzzification process itself,
however, is difficult to “explain” in a court

• Perhaps why it is not the technology of choice in the US

73

Machines Don’t Speak English
• When humans created machines to perform specific
tasks, they (normally) control them through some
absolute mechanism
• Mechanical controls
• Numerical entry

• This allows the humans (and the machines) to control
the process in a well-understood way
• Today the policies or rules that describe to the machine
are NOT written in “human terms” (the English
language), they are described with numbers
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Machines Don’t Speak English
• Given today’s limitations in programming and the
limitations of what one expects from machines, the
present paradigm is satisfactory.
• But…………………
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What If Machines Could Reason?
• If one changes the expectations for machines, then one
needs to find an alternative way to describe “reasoning”!
• For a “machine”, it must be under the control of humans
• Random, unexplainable actions cannot be tolerated

• For a “machine”, it must be auditable
• So it can be corrected if necessary

• For a “machine”, its actions must be “explainable”
• So it can be audited

• For a “machine”, it must support a dynamic environment
• For a “process”, it must be relatively easy to develop, test,
and maintain
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KEEL
• The KEEL dynamic graphical language
• Allows dynamic, non-linear systems to be modeled and
tested during the development process
• The model is completely explainable and auditable
• One just traces the relationships

• The automatic code generation avoids human coding errors
• The simple API makes it easy to integrate KEEL Engines into
existing applications
• The ability to take real-world data back into the development
environment allows real systems to be audited
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Who Wants Machines To Reason?
• Military (Future Combat Systems, Unmanned Aerial /
Underwater / Land-based Vehicles, Intelligent
Weapons, Security Systems, …)
• Automotive (Adaptive Control, Adaptive Diagnostics and
Prognostics)
• Medical (Pathology, Equipment Diagnostics, Patient
Monitoring, Patient Care, Embedded Drug Dispensing,
Intelligent Prosthetics…)
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Why?
• Systems are becoming more complex

• Human Error is significant in many areas
• Medical!!!

• Keep humans out of harms way
• Military

• Miniaturization

• Humans don’t fit
• Embedded expertise in Automobiles

• Automation of Expertise

• Not cost effective to hire humans to dispense necessary
judgment
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Why?
• Policies described with KEEL provide more detail than
those described with the human verbal / written
language, but without the rigor and complexity of
mathematical formulas
• Policies described with KEEL can be executed on a
computer
• Policies described with KEEL and implemented as an
analog circuit can perform at a very high speed
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KEEL Technology
• KEEL Technology is: (the patent portfolio)
• A dynamic graphical language (KEEL Toolkit)
• A model for accumulating supporting and objecting
arguments in order to make a decision or take an action
• An architecture for small footprint engine (KEEL Engine) that
processes sensors or other inputs according to the design of
a system created in the KEEL Toolkit
• An model for implementing a KEEL Engine as an analog
circuit
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Patent Portfolio
1.

PROGRAM FOR GRAPHIC PRIORITY EDITING (Patent # 6,760,039
(7/6/04))
•
This patent covers the drag and drop mechanism used in Compsim’s
Management Tools

2.

QUANTITATIVE DECISION SUPPORT PROGRAM (Patent # 6,833,842
(12/21/04))
•
This patent covers the decision-making mechanism used in Compsim’s
Management Tools which provides the decision-making basis for KEEL
technology

3.

COMPUTER PROGRAM AND DATA STRUCTURE FOR USE IN
KNOWLEDGE ENHANCED ELECTRONIC LOGIC (Patent # 7,039,623
(5/2/06)
•
This patent covers the KEEL engine architecture
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Patent Portfolio (continued)
4.

COMPUTER PROGRAM AND RELATED DATA PROCESSING
METHODS FOR USE IN KNOWLEDGE ENHANCED ELECTRONIC
LOGIC (Patent # 7,009,610 (3/7/06))
•
This patent covers the KEEL decision-making algorithm and options in
detail

•

PROGRAMMING TOOLKIT FOR USE IN THE DEVELOPMENT OF
KNOWLEDGE ENHANCED ELECTRONIC LOGIC PROGRAM
(Patent # 7,159,208 (1/2/07) )
•
This patent covers the KEEL toolkit: User interface and underlying
mechanisms

4.

ELECTRONIC CIRCUIT IMPLEMENTING KNOWLEDGE ENHANCED
ELECTRONIC LOGIC (applied for- 10/07/2004)
•
This patent covers the hardware implementation of KEEL
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Summary
• We suggest that only a “dynamic graphical language” can
effectively describe subjective judgmental decisions that have
dynamic, analog, image processing characteristics.
• We suggest that a cognitive engine that processes subjective
judgmental decisions will have to provide the “interpretation and
balancing” capabilities similar to those of humans.
• We also suggest that providing explainable / auditable humanlike reasoning to devices and software applications can cause a
significant paradigm shift in almost any industry.
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