

Tracker activities

Many physics teachers already use tracker.jar for motion analysis. Those of you who do may want to skip some of the following instructions.

Start the tracker.jar application.

Click Close (to close the helpfile) on the box that pops up.

Go to Video and choose Import. For this exercise, import the video Leap.
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If the video looks too small, move your mouse pointer on to it, right click and select Zoom, then try a setting like x2.0.
Click the tape measure icon:
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 Move your mouse pointer to the middle of this tape measure. Drag it so that one end is at the end of the 15 cm ruler that you can see in the picture.

Now grab the other end of the tape measure with your mouse. Drag it to the other end of the 15 cm ruler.

Click on the number above the tape measure. Change it to 0.15 .
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Tracker changes this to scientific notation.

We have now given tracker a scale to work with. This isn’t necessary if all we want to do is study the shape of motion graphs.
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Now click the button and choose Point Mass.
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Drag the slider control: 
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..or click this control : to advance to the frame in the video where the car appears at the end of the ramp. In the Leap video, this happens in frame 95.

Choose an obvious point on the car, for example the front wheel. Move the mouse to this point, hold down the shift key and click. Three things should happen.

· A marker appears where you clicked;

· A point is plotted on the graph;

· The frame moves on to number 96.
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	The car appears in frame 95. Shift-click on an obvious part of it. We chose the front wheel.
	A marker appears. The marker seems to be at the back, but that’s because the video has moved on one frame.
	A point is plotted on the graph.
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Keep shift-clicking on the same part of the car. It will be blurred, so you will have to use your judgement.
To delete a point, click on it and press the Delete key.

It can be difficult to mark a new point if it is close to an existing one. Try zooming to separate them.

Right-click on the plot area of the graph.
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From the menu that appears, uncheck the Lines option to remove the “join-the-dots” effect beloved of biologists and geographers.

Note that the graph autoscales, but you can over ride this by choosing the Scale… option and setting appropriate minimum and maximum values. This is useful, as we shall see shortly.

The graph shows the x-displacement of the car. We would expect it to behave as a projectile, with a constant x velocity, and the displacement – time graph shows this. However, we can plot other quantities with respect to time.
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Click on the x (circled in the small picture to the left) on the vertical axis of the graph.
Choose vy: velocity y-component from the menu that appears.

Your graph should now show the vertical component of velocity versus time. As would be expected, it is a straight line with a negative gradient.

You can also look at the horizontal component of velocity. We expect the points to lie on a line parallel to the time axis. Is this what happens? Explain!

What happens when we try to show acceleration? Again, can you explain what is happening?

More analysis can be carried out by double clicking on the plot area of the graph (we are using the y velocity graph). This should produce a larger version of the graph:
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Check (tick) the Fit box. Either drag over the points of the graph or drag over the t and vy columns of the table to its right. Only drag over rows where there are values for both time and velocity. Check the Autofit box. This should create a best fit line whose gradient is given by the a parameter that is displayed before the graph. How close is this to the accepted value of g?
Notes
· Once you have tracked an object, you can replay the video or step through it frame by frame. The marker in the video and the corresponding point on the graph will be highlighted as you go. This is an excellent way of helping pupils to understand velocity / time graphs such as the “sawtooth” produced by a bouncing ball.

· Tracker runs under the Java Runtime Environment. It works on PC and Mac systems (and also on Linux, but there are complications). It therefore requires the Java Runtime Environment (and Quicktime) to be installed on your computer. It is likely that these will be on school computers anyway. The huge advantage is that there is no “.exe” file to be installed. This means that tracker can be used on “locked down” systems, where only certain people can install software.

· Tracker files can be saved but they are of no use without the accompanying video. The saved files can only be opened via tracker’s menu system. Double clicking them does not launch tracker.

· There is a “.exe” version of tracker that overcomes some of the above issues.

· The latest version of tracker.jar can be downloaded from: http://www.cabrillo.edu/~dbrown/tracker/
Using axes

We are now going to track an object that is travelling down a slope.
Close down tracker. Save the file if you want to.

Restart tracker. Import the video slope.mp4.

Zoom if necessary.

You will see that once again there is a 15 cm ruler in the video. Use the tape measure to calibrate tracker, as you did in the previous exercise.

This time, because motion is on a slope, we are going to position a set of axes appropriately.
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Click the axes button: 

The axes should appear as shown. They may not lie on the video itself. Indeed, you might have to use the scroll bars around the video screen to find them.
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Move the mouse pointer to the origin. Drag the axes until the origin is on a non-curved part of the track, as near to the top as possible.
Note the small vertical bar to the right of the origin. This indicates the positive x direction.
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Move the mouse pointer on to the positive x part of the axes.

Hold the mouse button down when the wee hand appears. A square appears on the axis. Drag the axes round (they pivot on the origin) until the positive x axis is lying down the slope as shown.

Now track the object as described in the previous exercise.
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