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Why Might Physics Teachers Want to Use  
Video-Analysis? 

• Real life events versus idealized textbook problems 

• Easy data collection for analysis or modeling 

• Scientific “disputes’” resolution by experimenting 

• Feasible cost effective alternative or addition to live 
experiments  

• Promotes higher order critical thinking skills 

• Can be used in lectures, labs, homework, exams 

1 m 
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What is Video-Based Motion Analysis? 

Frame by frame video-

recorded motion analysis. 

Position data points are 

collected for each frame. 

Generated data is graphed, 

analyzed in spreadsheets, 

compared to theoretical 

models.  

1 m 

Equipment: Simple video 

camera and software (Vernier 

Logger Pro, Tracker, etc…) 
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Data Acquisition and Analysis Software from 
Vernier (Logger Pro) 

1 m 

David Vernier  

www.vernier.com  

http://www.vernier.com/


 Getting Started: Resources for Video-
Based Motion Analysis   

     

Motion Video-Based Analysis  Resources: 

 

Live Photo Project: 

    http://livephoto.rit.edu/ 

    http://livephoto.rit.edu/wiki/ 

 

Patrick Cooney’s website: 

    http://www.millersville.edu/~pjcooney 

    http://muweb.millersville.edu/~pjcooney/making-movies/ 
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   EXAMPLES 



Cart Moving Forth and  Back 



An Object Moving Along the Incline Plane 



Free Fall 

• Frame-by-frame 
traced 

• Trajectory of a free 
falling ball 

• Used in first year labs 
and lecture 
experiments at UBC  

 

Free Fall 



  

                    Frame-by-frame traced trajectory    

 

VIDEO FROM “CONTEMPORARY GALILEO’S PROJECTILE”  
(Courtesy of Activity Based Physics Group) 



TWO-TRACKS DEMO FROM ONTARIO SCIENCE CENTRE 

 
Two metal balls  are 

released from the 

the top point  

simultaneously. 

Which one will 

finish first? Explain. 

 



Some Video-Analysis Applications 

Homework Labs Exams 

Lectures Projects 
Combination 
with sensors 

? 



• Some of the traditional end-of-chapter 
problems can be converted into motion video- 
analysis problems 

 

• Additional benefit: comparison of analytical 
and numerical solutions and modeling using real 
data  

Video-Analysis as Homework 



A package is dropped from the plane which is flying with a constant 
horizontal velocity of Va=150 ft/s. Determine the normal and 
tangential components of acceleration, and the radius of curvature of 
the  path of motion just before the package strikes the ground (R.C 

Hibbeler, (2006), “Engineering Mechanics”, Pearson) 

 

 

Traditional End-of-Chapter Problem 



  

 Frame-by-frame traced 
trajectory    
 

Video-Analysis Problem Example  (“CONTEMPORARY 
GALILEO’S PROJECTILE” , Activity Based Physics Group) 

Based on what you know about 

curvilinear motion, calculate the rate 

of  increase of  speed for the third last 

point of  the trajectory (t=0.917 s). 

Whenever possible, use real data from 

the movie. 
 

 

 (Was offered as a supplement to the ABP’s 

“Galileo’s Projectile II: Using Contemporary 

Techniques” assignment) 
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Vide- Analysis as a Group Problem Solving 
Activity 

A hot air balloon is travelling upwards at a constant 

speed of  8 m/s. A passenger drops a small sandbag 

over the side of  the balloon. Your group has 10 

minutes to produce the y(t), v(t) and a(t) graphs for 

the sandbag. Assume the positive y axis is directed 

upward and y=0 at the ground. 
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Science Dispute Resolution Example 
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Video-Based Motion Analysis and Sensors! 
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TRACKER: Free Video-Analysis Software  



What Do These Problems Have in Common? 


