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In this experiment you will be learning how to locate the camera properly in order to identify and 
minimize the sources of error that are introduced by parallax and perspective. These sources of 
error affect the data you capture from the movies by distorting the physical dimensions. Even if 
the scale is set accurately in LoggerPro, the parallax and perspective cannot be compensated 
for in certain arrangements, so ideal camera placement during each experiment is essential for 
obtaining accurate results. 
 
Each lab this semester is comprised of three experiments. Your lab group will be typically 
composed of three lab partners, so each of you will choose one of the three experiments each 
lab and submit a Technical Memo (TM) for that particular experiment you chose. Your TM is 
essentially your lab report. You are not to select the same experiment as one of your lab 
partners, but one of you will select Experiment 1, one of you will select Experiment 2, and one of 
you will select Experiment 3. Please review the TM template and sample TM for a guide on how 
to write and structure your TM. In the TM, answer the questions as you are directed in each lab. 
Only answer the questions for the experiment you have chosen to submit a TM for. You will also 
be asked to complete a set of questions in your lab journal before you arrive to perform the lab. 
These will be referred to as Pre-Lab questions, and they are designed to familiarize you with the 
concepts you will be using in the lab. All three lab group members will answer the Pre-Lab 
questions in their lab journal. 
 

Pre-Lab 
 
Read Chapter 1 and Chapter 2 from Young & Freedmanôs University Physics. Study one-
dimensional motion and learn how to identify and plot displacement, velocity, and acceleration 
on a graph, such as those graphs you created in Lab 0. You need to understand how graphs of 
displacement, velocity, and acceleration relate to each other. 
 
Questions to be answered in your lab journal: 
 
1. Briefly discuss how our perceptions can change as we look at objects from different angles. 
Just answer this question in a general manner. You will apply these concepts to the lab as you 
mount the camera at different angles. 
 
2. Look up the definition of parallax. You may use the internet, books, etc. or whatever other 
method you choose. Now, in your own words, write down a general definition of parallax as you 
understand it. 
 
3. Make sure you understand the concept of velocity and acceleration. Thinking about your 
answers to Questions 1. and 2., explain how you think different camera angles could affect your 
velocity data from the experiment. Also explain how you think the different camera angles could 
affect your acceleration data. 
 
4. Now explain the difference in instantaneous and average velocity, as well as the difference in 
instantaneous and average acceleration. 
 

Experiment 1 
 
In this experiment you will study the errors that can occur when recording displacement data at 
different camera angles. You will be filming the air track only, so there will be no motion. You will 
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only need to record a second of video since you will be selecting data off the first ten or so 
frames of video. 
 
Procedure: 
 

The air track will need some markings in order to be able to select points at specified 
dimensions. If the air track doesnôt have pencil marks every 20 cm, then take a straightedge and 
place pencil marks on the air track every 20 cm, long enough for the marks to be easily 
identified in the video. Mount the camera in the three different positions shown in Figure 1, 
Figure 2, and Figure 3. In this experiment, you will only be using the position data. Perform 
these steps: 
 

1. Figure 1 shows Camera Position 1 which is 
directly above the track. Center the camera over 
the track and align the horizontal width of the 
camera field of view with the length of the track.  
Zoom the camera display out to get as much of 
the air track in the camera image as possible. 
Now take a one second video of the track.  

 
2. Next, mount the camera into Camera Position 2 

as shown in Figure 2. Zoom out the camera 
display to get as much of the air track as possible 
into the camera image. Take a one second video 
of the air track. 

 
3. Finally, mount the camera into Camera Position 

3 as shown in Figure 3. Again, zoom out the 
camera display to get as much of the air track as 
possible into the camera image. Take a one 
second video of the air track. 

 
4. After all the movies for Lab 1 have been 

recorded for all three experiments, remove the 
memory card from the camera and insert the 
card into the computer. Copy the movies to your 
section folder under the C:\218Labs folder. Start 
LoggerPro and insert one of the movies into a 
new LoggerPro sheet. Use the same procedure 
to insert the movie from Camera Position 1 into a 
LoggerPro sheet as you did in Lab 0.  

 
5. Use the Set Scale function and select two pencil 

marks on the air track as your distance. Next, 
use the Add Point function and select at least 10 

points on the air track using the pencil marks. 
Now Set Origin and drag the origin of your 
coordinate axes to the first point you selected, 
and if necessary, rotate the axes so that your x-
axis aligns with the sequence of points.  As you 

Figure 1 

Figure 2 

Figure 3 
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rotate your axes, your position data in the spreadsheet should recalculate. Your 
LoggerPro sheet should look similar to Figure 4. Export your data to a text file and save 
the text file in your section folder. Remember to either save this text file to a USB flash 
drive or email this text file to yourself when you are finished with the lab. It is also good 
practice to save your movies and spreadsheets as a LoggerPro *.cmbl file. This prevents 
you from having to record your videos again in the event your text data file is not correct. 
The movies are saved in the *.cmbl file as well as the data, so if you find later when 
analyzing your data while writing your TM that your text file is incorrect, you can retrieve 
your movies and original data in the *.cmbl file(s) that you just saved, as opposed to re-
recording all your videos. 

 
6. Repeat step 5. for the Camera Position 2 movie and the Camera Position 3 movie. 

 

 
Figure 4 

Questions to be answered in your Technical Memo: 

 
1. Plot the horizontal displacement intervals between the ten data points you selected in an 
Excel chart. Place the data from all three movies into the same chart for easy comparison. Copy 
and Paste this chart into your TM. The chart should display the obvious differences in the 

horizontal displacements between the three camera angles. Figure 5 shows an example chart 
with all three data series in the chart. 
 
2. Are the points equidistant in all three camera arrangements? If not, why? 
 
3. Based upon your results, explain how you think the camera would best be positioned in order 
to accurately evaluate one-dimensional displacement. 


