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Abstract
The Emotion AI Engine is  a  software “engine” that
can  simulate  and  generate  “Artificial  Emotion”  and
personality. The core design of the engine is based on
the  neural  and  hormonal  systems  that  form  the
conceptual  basis  of  emotional  behavior  and  the
variations  between  the  structure  and  functioning  of
those systems that give rise to personality. It is able to
simulate and generate a wide range of gross emotional
type behaviors (face, body gestures and actions) that
are  appropriate  to  a  given  age,  gender,  personality
with mood.
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Introduction
The software system we describe here is  “complete” in
the sense that it can take world event inputs, process those
inputs  and  produce  behavioral  output  consistent  with a
given  personality,  age  and  gender.  Events  are  “pre
processed”  (classified)  by  the  human  developer  into
positive  or  negative  values  for  input  as  there  is  no
learning or classification in this system. 
Processing includes the following steps;
Perception (modifying input with personality), 
Motivation (updating  need  levels  to  further  modify the
perceived input), 
Arousal (updating level with perceived input), 
Mood (updating the level with perceived input), 
Control (updating the level with perceived input), 
Personality (updating profile with current Mood, Arousal
and Control, Age, Time and Gender),  
Gestures (updating  current  facial  muscle  contractions,
body positions with Personality),
Actions (updating current  probabilities  of  using various
behaviors based on Personality).

Behavioral Systems - Fundamental
We define here a broad and shallow design that is based
on there being 3 systems fundamental to primate behavior
[3,  4].  These  systems  represent  approaching  stimuli,
avoiding  stimuli  and  the  control  of  switching  between
those two behaviors.  They may also be linked to  those
systems that control arousal, attention and focus [7]. To

have only 3 systems may seem counterintuitive but it should be
noted that the there are a great many other systems that are
required  to  support  these  three  base  systems (classification,
learning, input comparison).
Here we define the 3 systems along with the functions they
fulfill,  their  primary  behaviors  (commonly  associated
behaviors),  and the region of the brain primarily controlling
the system.
1 Behavioral Approach System

Function – Approach Rewarding Stimuli
Behaviors – Arousal, Activity, Extroversion
Brain Region – Mid Brain (Reticular Activating System)

2 Behavioral Avoidance System
Function – Avoid Punishing Stimuli
Behavior – Attention, Anxiety, Neuroticism
Brain Region – Amygdala [6]

3 Behavioral Impulse Control System
Function – Control the switching between behaviors
Behavior – Focus, Impulsivity, Psychoticism
Brain Region – Orbito Frontal Cortex (links to
Amygdala), [1, 7]

Behavioral Variation - Personality
Variation  of  behavior  between individuals  in  this  model  is
defined  as  the  structural  and  functional  variations  in  the  3
systems  that  we  have  just  discussed.  These  are  hormonal
variations and environmental factors;
a) Age – Hormone profiles change continually throughout a

lifetime due to events such as puberty and menopause [2,
5].

b) Time - Hormone profiles change continually throughout a
year (during a day and between seasons for adult males
and during a month for adult females) [2, 5].

c) Past experience – The systems can be reconfigured
continuously due to the stream of events fed into the
systems.

d) Current Experience – The current events being received
by the systems will also affect their functioning and
variation.

Variations within the three  primary systems mentioned here
are within a fixed maximum and minimum range, delineated
by clinical disorders at the extremities. At or close to either
“full off” or “full on” these systems display behavior that is
maladaptive  and  dysfunctional,  often  caused  by  genetic
disorders or trauma in later life. 



These variations generally conform to a  Gaussian (bell
curve)  distribution  within  a  population  (by  age  and
gender) and represent the optimal general purpose range
of  operation  or  configuration  (within the  full  range  of
operation) for each system.

Behavioral Input – Punishment, Reward
The environment can be described as a space containing
stimuli.  When encountered by the external  and  internal
senses  of  an  animal  these  stimuli  can  have  either  a
positive or a negative effect. Using this representation we
can  conceptually  label  each  stimuli  in  a  simulated
environment with either a negative or positive value that
determines  its  initial,  unperceived,  value to  the animal.
This obviates the need for learning and classification in
the system.
Two stimuli form the input to the brain system;
a) Rewarding Stimuli – These are stimuli that have a

positive effect on the animal (reward). Also removal
of punishment.

b) Punishing Stimuli – These are stimuli that have a
negative effect on the animal (punishment).  Also
removal of reward.

Behavioral Motivation - Needs
We believe that an animals behavior, at its fundamental
core, is directed towards either the approach (and hence
attainment)  of  rewards  or  the  avoidance  of  punishment
[12]. 
We can conceptually categorize various groups of input
stimuli  into  categories  that  are  closely  linked  to  the
evolutionary development of  the brain and hence the 3
fundamental systems;
a) Physiological Stimuli – These are stimuli that have

a positive or negative effect on the homeostatic
system (hunger, thirst, warmth, rest), approach
behavior.

b) Safety Stimuli – These are stimuli that have a
positive or negative effect on the safety of the
animal (predatory threats, territorial threats, and
other threats) avoidance behavior.

c) Societal  Stimuli –  These  are  stimuli  that  have  a
positive  or  negative  effect  on  the  animals  social
status  within  its  group  (esteem,  mates,  and
resources) control the switching of behavior.

These  categories  define  those  needs that  the  system is
motivated to either maintain (homeostasis) or enhance. To
that end we define these as the systems primary stimuli to
which the  system is  searching for  reward and avoiding
punishment.

Conclusions
The creation of a “broad but shallow” working model of
behavior together with output that can be viewed, with a
model of a face that can display facial gestures, allows for
performance to  be  tested and later,  we hope,  validated.
The  most  significant  effect  of  creating this  framework,

however,  has  been  that  it  enabled  the  realization  of  many
interesting  connections  between  many  disparate  pieces  of
research and for those findings to be put into a context that fit
into a larger system. A great deal of work is still to do in order
to solidify the foundations of this design. However, the core
investigation [8,  9]  of tying the development of behavior to
definite  stages  and  hence  definite  types  of  behavior  is  we
believe a promising line of investigation.
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