CS 1567

LAB 4 –  1-on-1 Robot Soccer
The goal of this final project, to play 1-on-1 robot soccer, is fairly straightforward. However, there many possible approaches and solutions.  This document will lay out the basic requirements for your solution. However, I expect you to be creative here. These requirements should be considered as a baseline. Part of your grade will be based on the creativity of your solution and part on your success in the tournament during finals week.

Rules of play

The rules are simple. We will set up a rectangular pen with goals cut out at each end and marked with a unique pattern of colored post-it notes above each goal. The will also be unique mid-field markers with a unique pattern of post-its on each side at the center of the pen. You are allowed to move the ball using any head or leg motion you like to kick the ball or you may simply push the ball by walking with the ball against the dog’s chest.  However, to score, the ball must move though the goal on it’s own, no portion of the dog may break the plane of the goal at any time.  One final note, it’s not likely that this will come up, but just in case. When completing for control of the ball, neither robot may deliberately interfere with the motion of the other dog and must focus instead only on the ball.  i.e. no battle-bot solutions please.

Sensing Requirements

In a minimally acceptable solution, there are three landmarks/objects that you must track at all times while playing the game. “Tracking” in this context means that you must implement code (probably a complete behavior) that keeps track of the current position and orientation of the dog relative to the object/landmark. The objects/landmarks are the ball, the goals, and the opposing player. Each presents a unique set of problems described below.

Tracking the Ball.

This is the easiest of the three. The visRegionEGID/visPinkBallSID event will be thrown whenever the ball is in the field of view. As you did in lab3, you will need to map the ball position to the body position and orientation through the world state variables for the position of the head joints. The key to this behavior is coming up with a strategy for multiplexing the head movement controls between this behavior and the goal position tracking behavior.

Tracking the Goal

Tracking the position of the goal, or more generally, the position of the dog on the field is based on identifying one or more of unique patterns marked over the goals and on each side of the midfield. You will get separate events (visRegionEGID/visBluePostit and visRegionEGID/visYellowPostit) for each color postit note in the field of view. Remember the typid (TID) encodings for each of the vision events (object acquired, object in field,  object lost) the keep a track of a state variable for the current contents of the visual field. No patterns will have more than one postit note of any color in the pattern, and the symbols will be identified by the spatial relationship of the post-its, i.e. left to right versus right to left, or above/below.

Tracking the other dog

Software for object recognition of an aibo in the visual field would be complex and unreliable. Instead we will use the speaker, stereo microphones and some audio correlation techniques to provide a rudimentary mechanism for tracking the position of the other dog. The basic code for audio localization techniques can be found in the tekotsu demonstration behavior LookForSound. This behavior acquires audio frames from the two microphones and does an integration the signal from each. This is followed by a head turn motion proportional to the difference in integrated intensity of the two signals. While this behavior provides you with the code to do most of the heavy lifting for access to the audio inputs, it assumes that the ambient environment is quiet except for sound generated by the other dog. This will clearly not be the case with thousands of screaming fans present during our tournament. 

To solve this problem, we will re-visit the noise filtering techniques that we learned in lab 2. In the simplest acceptable solution, you should build a simple band-pass filter for a single pre-selected (audio) frequency. I can provide you with signal generator software that will generate wav format sound files with single fixed frequency tones, multiple frequency (beat) signals, or frequency sweeping tones (chirps). Using the same techniques that we used in lab two to filter out high frequency noise from sonar data, you can build frequency selective (band pass) filters for a specific tone or tones that attenuate all other audio frequencies. In the competition, you will provide to your opponent a brief .wav format sound file that must be repeated every few seconds. You should build filters on the microphone channels that selects for the frequency content of this file and integrates the filtered intensity of each to approximate the position/direction of the other dog. You may use single or multi-frequency tones or temporal tone sequences to improve the accuracy and reliability of your technique.

Game Play Hueristics 

Once you have built behaviors for the each of the sensing functions, you will need to build a behavior that interprets this information and initiates motions. At a minum I expect to see two or three states here, some in an an “offensive” mode in which your dog should move  toward the ball and/or kick/move the ball toward the goal and others in a defensive mode in which your dog should try to position itself between the goal and the goal and the other dog. ( this is also a general strategy for positioning the dog).

Good luck..  

