Appendix - Advanced Visual Quantum Mechanics – Using Classical Probability Explorer

1.  Introduction
Classical Probability Explorer (CPE) is a program designed to help you think about the ideas of probability in the context of classical motion.  It allows you to view videos of motion and to track, frame by frame, the position of some moving object.  It then breaks the region of motion into small segments and allows you to build a histogram of how many times the object is in each segment if you choose a large number of video frames at random.

This version of CPE is a minimal feature alpha version.  So far, it only does the absolute most basic tasks in this process.  We would appreciate any feedback that you have about it’s ease of use or features you would like to see in future versions.  Please give any comments you have to your instructor.  Note: this version of CPE requires that Quicktime be installed on your machine.  If you do not have Quicktime you can get it for free at www.quicktime.com.

2. Viewing videos

When you first run CPE you can view a video by selecting the Open Video button and choosing the video you want to open in the dialog box.  A video called Harmonic Oscillator is provided with CPE for test purposes.  CPE should be able to load almost any standard type of movie file.  The video will automatically be running in loop mode when it loads.  You can use the movie controls to stop, pause, restart, etc… the movie.

3.  Marking videos
The next step in using CPE is to mark the location of the object you are tracking in each  frame of the video.  Press the Mark Video button to begin this process.  The video will be paused on the first frame and some instructions will appear.  Pick a small, easily identifiable spot on the moving object that you will be able to find and mark in every frame.  (In the Harmonic Oscillator video it is easy to track the line on the cart near either end where the silver part of the cart meets the black part.)  Position your curser exactly on this spot and click.  This marks the location of this part in this frame of the video.  The next frame of the video automatically appears.  Move the cursor to mark the same part of the cart that you did in the first frame.  Repeat this process for every frame in the video.  (There are about 90 frames in the Harmonic Oscillator video.)  Mark all frames as accurately and carefully as you can – this version of CPE doesn’t have any method for fixing any mistakes you make.  (If you make a mistake, finish marking all the frames and reopen the video and start over.)

4.  Taking data
After you are done marking a video a set of  rectangles appear near the bottom of the screen.  These will become your histogram graph.  If you press the Take Data button you will see the movie jump to a random frame and the rectangle that is directly below the cart in that frame grow just a little taller.  Try this several times to get a feel for how it works.  (You had to mark the video so that CPE knew which rectangle was below the cart.)  

To get a complete histogram you just have to take data for a large number of frames (like 500 or 1000).  You can do this automatically by putting that number in the box labeled Number of Data Points to Take and then pressing the Take Data button.  The movie will automatically jump to that many random frames, one after another, and the histogram bars will grow in each frame.

When you are done taking data you can print your graph with the Print button. 

