EE690 Cognitive Neuroscience and Embodied Intelligence
Motivated Learning Project
Motivated learning project can be implemented in one of three forms:

1. Write a code for the motivated learning agent and its environment.  To do this version of the project you need to follow description in the motivated learning agent and its neuronal organization.  Your task will be to develop a model of environment that changes while acted upon by an agent.  An agent has predefined primary pain inputs and other sensory inputs and motor outputs.  Based on the history of its interaction with the environment the agent will develop a set of internal needs (abstract pains) and the most desirable actions (goals) to satisfy these needs.  Goals will be accomplished by choosing a proper sensory-motor pair to satisfy a dominating need.  

This version of the project is recommended for students who would like to explore the motivated learning concept from its very basic assumptions and feel strongly enough about their programming skills to finish this project.

2. The second version of the project is to use the provided Motivated Learning Agent software that already implements an example environment and has the code for the agent to learn using goal creation ideas.  The task is to explore the existing software and change the provided parameter file in order to simulate another environment and different agent.  The environment is characterized by the set of rules that define changes in the environment in response to the agent actions.  Changes in the environment are characterized by types of resources that are being used or restored as a result of agent’s actions and the rate of change of these resources. An agent is defined by the set of primitive pains, as well as all its sensory inputs and motor outputs.   

This version of the project is the least demanding one as it does not require explicit programming.  Only good understanding of the existing program and the goal creation method is required for successful completion of this project.  Some experimentation with the tool is needed and careful observation of the learning rates.
3. The third version of the project focuses on the video illustration of the agent acting in the environment.  Students who chose this version of the project will develop a computer simulation program implementing an intelligent video game.  The difference with a regular video game is that instead of having an agent that responds to control provided by the video game player, the agent will realize its own goals set by its “brain” (the motivated learning program).  This may be the most attractive version of the project as the results will be nicely presented in a graphic form.  Any tool to create a video game may be used as a support for this project.  For instance Microsoft XNA (http://www.xna.com/) using programming language C# with Microsoft Visual Studio to build 2D and 3D video games or Garage Games' Torque X with Microsoft Windows (http://www.garagegames.com/products/consoles), Xbox 360 or MC 342. Similar to the second version of the project, students can change the environment and the agent to satisfy their needs and make an attractive game scenario.  This is the only version of the project that can be performed by a small team of students (two or three students depending on the complexity of the game and audio-visual effects used) who will closely coordinate their work.

