Project for SYDE 422 – Machine Intelligence

Project Title:
Using Reinforcement Learning for Control and Navigation Problems
Project Description:

Introduction: 
Reinforcement Learning (RL) is an adaptive and sequential decision-making methodology for solving problems in dynamic environments. Thus, an RL agent is one that learns via feedback signals from its environment after taking action. Reinforcement learning has many applications in control and navigation, planning and decision making, economy and management, etc.

Project 1: Using Q(
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) for control problem
1.1 - Task: Design a Q(
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) agent for elevator control problem

1.2 - Problem: This project is aimed to control one elevator for a ten floor building with Q(
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) technique. The elevator receives the information regarding buttons which are lit on each floor and inside each elevator. Reinforcement learning will learn the optimal policy during the exploration and exploitation.

1.3 - Investigation: Investigate the effects of Boltzmann, 
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-greedy, and greedy policies on the learning performance. Test the program with different values of 
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.
Project 2: Using Sarsa(
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) for navigation problem

2.1 - Task: Design a Sarsa(
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) agent for grid-based navigation problem.

2.2 - Problem: This project is about investigation of Sarsa(
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) for navigation in the grid-based environment. The agent should find a goal in a six-room grid-world and avoid collision with walls.

2.3 - Investigation: Investigate the effects of Boltzmann, 
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-greedy, and greedy policies on the learning performance. Test the program with different values of 
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. 
Deliverables: Submit a report paper for the project that you have investigated with your results. Your MATLAB code should be included in the report. 

Deadline: April 20, 2007

Contact:   Maryam Shokri
                 Email: mshokri@engmail.uwaterloo.ca
                 Office: DC 2638.
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