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Video Analysis with PASCO Capstone 
Independence of x and y motion using the 

Ballistic Cart Accessory (ME-9486) 
  

 
 
Open the PASCO Capstone file named “Video Analysis_ballistic_cart.cap” 
This file already has the video recorded for you. Two graph displays have been placed 
on the page for y position and velocity. This file has been pre-configured for 
convenience. The frame rate is set to 210 fps, the frame skipping is set to every 7th 
frame. The distance tool is set to the length of the dynamics track. All you need to do is 
track the object(s). 
 
Understanding some analysis settings of this file 
Movie Playback – Playback Frame Rate 
This file was created with a higher speed camera than a typical webcam. Most 
webcams will operate at 30 frames per second (fps). This file was created using a 210 
fps camera. Changing this value, will affect your real world time measurements. 
 
Overlay – Frame Increment 
More frames per second will give you better time resolution in your data since more 
frames = more data points. With a higher speed camera, you may not want to mark 210 
data points for every 1 second of data. Frame Increment, is a feature of Capstone Video 
Analysis which allows for skipping a set number of frames. In this Capstone file, it will 
skip every 7th frame. 
 
Calibration Tool – Real World Length 
Your data points take on real world values once you set a scale in the movie frame. 
This is already set for you – the track is 120 cm. The units used in this activity are in cm. 
Changing this value, will affect your real world length measurements. 
 
Enter Analysis Mode 
To analyze a movie clip, you will need to define the horizontal and vertical axis. The axis 
is movable by click-dragging the yellow circle at the origin. Grabbing the yellow circles 
on the axis can also rotate the coordinate system. You will also need something in the 
movie frame of known length. The calibration tool can be moved and scaled to define 
the movie scale. The setting of these two tools will give us the proper values in our 
analysis. 
 
The default movie controls are for video are for play and data sync mode. 

Video analysis mode is already enabled. You access it by clicking on the button .  
(Note that the toolbar changes to a new set of tools.) 
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1. Using the playback controls (Experiment Control bar at the bottom of the page) 
advance the movie to the frame where the ball is coming out of the ballistic cart 
launcher. 

 
 

 
2. Click in the movie frame to make it active. 
3. Move the origin of the XY axis tool to the middle of the PAScar (where the white 

marker is – it is probably partially hid by the bracket that launches the projectile 
out of the cart). Once positioned, you can rotate the axis a little to align with the 
track. 

 
 

4. Click on the Calibration Tool and move its ends to end stops on the track. The 
distance between the outside of both end stops is 120 cm. (This distance has 
been pre-set for you in properties and under "Calibration Tool" - "Real World 
Length") 

 
 

5. You can start clicking the ball to track it – but using the magnifier tool will yield 
more accurate data. Activate the magnifier tool (in the movie toolbar). Now you 
can see the projectile positions better and target a point on the ball consistently 
with each frame. 

 
 

6. After tracking the ball, if you re-play the movie you may want to decrease the 
playback speed on the Experiment Control bar to 1/8 speed. 
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Quadratic Fit 
In the legend of the graph, select the run data you wish to fit. Once selected, the data 
will become a darker hue, and activated tools will now apply to that run. Apply a 
quadratic fit to the y-position vs. time data and determine the acceleration due to gravity 
from the A co-efficient in the fit box. This co-efficient is ½ of the acceleration due to 
gravity 980 cm/s^2. So you should get roughly 490. 

 
Linear Fit 
Similarly, apply a linear fit to the y-velocity vs. time data and determine the acceleration 
due to gravity from the slope of the line, which will be the m co-efficient in the fit box. 
 
 
Other tools in the Video Analysis Tool Bar: 
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Extra Credit: Track a Second Object 

1. Now if you want to track the cart - push the "Create New Object" button .  
 

2. Use the playback tools on the Experiment Control bar at the bottom of the page; 
advance the movie to the frame where the ball is coming out of the ballistic cart 
launcher, exactly on the same first point for the ball. Then click on the center of 
the top of the cart and track the cart until the ball goes back into it. 

 
 


