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AlCop3

Introduction

This program is called AICop3. It is an artificial intelligence progvemch is used to detect
causal chains and ascribe goals/intentions to actors from a huge datdsetgénerates self
explanations. A Meta Reasoning unit is used which enables the Al to justify itssionel

and explain the reasoning that led to them. A set of interleaved inputs are givercoolé.

The input data set consists of 104 inputs which depict various connected and isolated events.
AICop3 uses knowledge stored in the library for abduction.

Design

The input is in predicate from which have facts and events. This is given to avgaiser
extracts the information and stores it in the working memory. This is analyzeddnalyzer
which uses the library. Library consists of prior knowledge which is used to draw
conclusions about causal connections and goals.

The library used here, consists of Type of event, its description/goal, pre @and pos
conditions/results/keywords. Inputs are grouped based on the type of action. Every input
event has some condition, result and meaning attached to it. Based on this, theessdredcl
into one of the types of events from the library.

The Al consists of 2 units: 1. Base Reasoning Unit
2. Meta Reasoning Unit

The Base Component contains domain knowledge(knowledge about the world). It performs
the analysis. Meta Component contains knowledge about the Base Component. It controls the
working of base component.

The actual processing power lies with the base component. Meta Componetisjtist te
base component what is to be done, and stops the execution in case of an error.
Base Component maintains a trace of the execution. Hence it can justify itsscameland
explain its reasoning.



System Architecture
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Implementation

1. Base Component conveys its goal to the Meta Component

2. Meta Component searches for a plan and gives it to the Base Component

3. If there is something wrong, Meta Component terminates the execution

4. Base Component stored the action in a data structure which maintains a trace of the
program

5. The trace can be printed in the end which offers justification and reasoning for the
conclusions

Ease Reasoner To MerTa Reasone
GOAL:- To Read The Input

Meta Reasoner to Base Reasoner:
PLAN: - Open and Parse Input

BEdse Reasoner: InNput read

(1({stolen{ , money %40 , highway-tire-storg

{2{drops-out{john-torch , mayora1 -race ,

(3(w0rEs for{laurel-sulfate boynton- labs
A ({same-as{female-companion , laurel-suylfat

The code is implemented using parallel programming with MPI(Messag@d agsrface).

Base component(process with rank 1) and Meta Component(process with rank 0) run
simultaneously.

Meta component listens for a message from the base component. Then based upon the goal,
it sends a plan to the base component. Here, tags are used for identifying thegtygde of

Input read

Causal chains Determined

Intentions Determined

JUSTIFICATION

Post-condition of 2 matches with pre-condition of 5
Post-condition of 5 matches with pre-condition of 51
Post-condition of 51 matches with pre-condition of &2
FPost-condition of 62 matches with pre-condition of &4

Goal retrieved from library based on causal chains and subchains




MPI1_Send and MPI_Recv are used for interprocess communication(between metaeand bas
component).

Base Component maintains a data structure which stores the actions when they are
performed. This trace is printed in the end.

Goals and Sub-goals

Every causal chain consists of some events. These chains of events represienta par

goal. Also, there are actors involved in each causal chain. These actors Hawvehgda

depend on some events in the causal chain. These are known as sub-goals. In other words,
actors perform certain actions which are based on sub-goals. A group of evenasdausal
chain which have a common goal. When a set of events are performed, the Al compares it
with those stored in the library and retrieves the goal and subgoals.

In the examples below, rectangular boxes represent events and ellipsssiegoals.

Causal chain 1

John Torch runs
for Alderwood

John Torch had
support amongst

Steamy photos of
John Torch were

John Torch drops
out of the mayoral

taken with a race
brunette woman

liminate competitor
John Torch)

mayar citizens

Paolitical conspiracy

-~

Here, the main goal is political conspiracy.
Actor John Torch has a goal to win the mayoral elections, which is the sub-goal.



Causal chain 2

Boynton labs
have developed
prion disease

injected mouse
with prion
disease

injected cow with
prion disease

US gov chose
Bntn labs for

testing mad cow
disease

usfda
announced
investigation on
boynton labs

m

disease
el
Unethical research

\w/

Here the main goal is unethical research practice.
Sub-goal for Boynton labs, which is the actor in this case, is finding cupeidor disease.

Causal chain 3

Von Ryker is
investigating breach
of bioethics laws

Von Ryker reported
papers to swiss

research board

Von Ryker faked
prion disease papers

swiss research
board was alerted

by anon tip about

swiss research
board is

investigating misuse
of state funds

Von Ryker institute

Investigate
malpractices

Misuse of Funds

The main goal in this causal chain is misuse of funds.
The sub-goal for actor Von Ryker is to investigate malpractices.




Causal chain 4

Robert-e-ford goes
to store

Raobert-e-ford gives clerk suspects clerk calls police robert-e-ford runs police officers

> fake check to clerk fraud || H™ away |_-| chase robert-e-
7 q ] ford

robert-e-ford gets
away

.Evade the cops

Purchase something without
paying

Check Fraud

The main goal here is check fraud.
Goal of actor Robert-e-ford is to purchase something without paying for it, beeyoal
changes to evading the cops. These are the sub-goals in the causal chain.

Causal chain 5

employee entered
the car

man came from
behind the

man opened car
door

bushes

man attempted to
snatch the purse

man was knocked
down by the
employee

( Steal Purse )

Attempted Robbery

The main goal here is attempted robbery.
Goal of actor is to steal the purse from employee. This is the sub-goal.



Causal chain 6

robbers parked robbers walked dog grabbed robbers got robbers ran away
the car towards the robbers' pants scared
market

m

Unsuccessful Robbery Attempt

The causal chain represents a common goal: unsuccessful robbery attempt.
The goal of robbers is to rob the market. This is the sub-goal.

Knowledge Representation

Information is stored in the form of trees. Parent represents a goal andrchddresent
steps that need to be taken to achieve that goal.

Find Causal Chains Read Input

Match Pre & Post
Conditions

Open File Parse File and
store information

Iatch events with
Scripts

Retrieve matching
goals




The above figure shows the trees for achieving 3 goals, namely:

To read the input

To find causal chains

To find goals

These form the root nodes. The leaves show steps that need to be taken(by the base
component) in order to achieve the goals.

Many such networks are stored in the knowledge repository. Meta Componenésitbess

library and retrieves a plan matching the goal which base component whishiegve at
then sends the steps required to achieve the goal(plan) back to the base component.

Network Graph Representation of Causal Chains

The above diagram shows relationships between various actors.



Evaluation

The code is accurate but there are some chances of inaccuracy fondiffeut sets. This is
mainly because of the limitation on the amount of information stored in the library.

Eg . Event 82 is not connected to the others with which it is classified.

The analysis can also be done based on agent and object information. A genenabpatte
events is stored representing a particular goal(from prior knowledgs)islthe knowledge
base that Al uses to compare existing events with stored ones and retriese$lyeral is

also a limitation on the number of trees stored in the library accessed by éheomgionent.

If the amount of data(knowledge) in the library is increased, the output can be made more
accurate. Building a very generic code is beyond the scope of this project.

Future ScopeThe library could have a lot more knowledge stored into it. Using a more
generic version of the parser, this knowledge could be used by linking the lilitfatiev

code. Also, the Meta Component could be made more efficient by making it handle errors o
unusual conditions. This would provide more accurate reasoning for a wide span of inputs.






