Video-Based Motion Analysis
for Classroom & Homework

Marina Milner -Bolotin
Department Curriculum and Pedagogy
The University of British Columbia
Vancouver, Canada

THE

UNIVERSITY OF BRITISH COLUMBIA
E CP DEPARTMENT OF
curriculum & pedagogy

Catalyst 2011, October 21 -22, 2011
British Columbia Science Tea



Teachfng for the future

BC ASSOCIATIONOF
PHYSICS TEACHERS

American Association of Physics Teachers

A . Enhancing the understanding and appreciation of physics through teaching r



A PT AAPT American Association of Physics Teachers

A . Enhancing the understanding and appreciation of physics through teaching

Teacl'xing for the future

UBC a place of mind FACULTY OF EDUCATION BC ASSOCIATION OF
PHYSICS TEACHERS

BCAPT HOME = EVENTS/PRO-D = JOIN BCAPT & AAPT! SPOTLIGHT = PHYSICS TEACHING RESOURCES = PHYSICS IN CANADA = PHYSICS JOKES

@ BCAPT Home

* BCAPT Newsletters

* About BCAPT

» BCAPT Prizes and Awards

* BCAPT Past Events

* BCAPT Finances

* BCAPT History

*» BCAPT Executive 2011-2012
e * BCAPT Reports to AAPT
The Wave Nature of Light & Matter [ Eieet

* Financial Statements

° Join BCAPT & AAPT!

AAPT Winter Meeting in Ontario, California!
Winter 2012 AAPT Meeting will take place from Febr.. *»  Events/Pro-D

Read More ° AAPT
*  Spotlight

n o« e »

*  Physics Teaching Resources

» Dhusins laban il

Wwww.bcapt.ca



http://www.bcapt.ca/

UBC 2011 /Faculty of Education
Math & Science Fair

A Saturday, November 5
A UBC Scarfe Building

A A fun science and math day for children and their
parents

A Hands -on Science activities presented by UBC
science and math educators and prospective
teachers

A http://blogs.ubc.ca/mmilner/math -science -fair-
2011/

A FREE but RSVP is required



http://blogs.ubc.ca/mmilner/math-science-fair-2011/
http://blogs.ubc.ca/mmilner/math-science-fair-2011/
http://blogs.ubc.ca/mmilner/math-science-fair-2011/
http://blogs.ubc.ca/mmilner/math-science-fair-2011/
http://blogs.ubc.ca/mmilner/math-science-fair-2011/
http://blogs.ubc.ca/mmilner/math-science-fair-2011/
http://blogs.ubc.ca/mmilner/math-science-fair-2011/

N\ A V 4 N\ N\ VaN

+ 1l Uwd Uwoe EUOu

Consider a hot air balloon travelling upwards

at a constant speed of 4 m/s. A passenger
drops a small sandbag over the side of the
balloon. Produce the y(t), v(t) & a(t) stacked
graphs for the sandbag after it has been
released. Assume the positive vy axis Is directed




Stacked Graphs:

How do you think

V. m/s t s high school physics
students solve this
problem? Where do
a m/s2 1, S they encounter
difficulties? What are
the causes of these
difficulties?
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What i1s Video-Based
Motionm Analysis?

A Video Analysis (VA) allows to extract physical data

from digitally recorded images
A Originally used for kinematics

A Any phenomenon where visible changes in the
setup or in the device reading takes place can be

studied using VA



Video Analysis

A Recording: Experiments or real -life events (i.e. roller -
coaster rides, car races, falling objects) are video

recorded, and uploaded on a computer.

A Analysis: Software (Logger Pro, Tracker, etc.) is used for

motion analysis:
o Time & position data are obtained from each frame

o Then the data are analyzed using the software



Video Analysis Software

= Tracker

Home Products Experiments Training Support Downloads Col Video Analysis and Modeling Tool
VERNIER.COM PRODUCTS SOFTWARE LOGGER PRO webStart TraCker 45 Download Trac'
Download Tracker 4.05 installer for: Windows Mac 0S X
Logger Pro
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Tracker is a free video analysis and modeling tool built on the Open Source Physics Tracker 4.5 intr
(OSP) Java framework. It is designed to be used in physics education. browse and act

Browser also h

Tracker video modeling is a powerful new way to combine videos with computer to your own sel
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Meeting posters Video Modeling (2008) and Video Modeling with Tracker (2009). Tracker now us
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Vernier Logger Pro:  Tracker video analysis tool
WWWw.vernier.com http://www.cabrillo.edu/~dbrown/tracker/
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Equipment

A A camcorder or a webcam connected directly to

the computer (to capture real -time event)

A Most modern digital cameras (including cell phone)

allow recording of short video clips for later analysis

ogger Pro 3
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Advantages of Using VA

A Easy to learn: for both students and teachers
A Cost-effective alternative to live experiments

A Excellent for fast motion that is too fast for a
naked eye

A Excellent to analyze events occurring outside
of the classroom

A Has enormous potential to engage students

A Data for modeling that comes from real
experiments (see Tracker resources)




Example 1: FreelFall
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Example 2: Ramp
(X - horizontal)

E Logger Pro - Demo 7 Ramp System of Coordinate Demo.cmbl

File Edit Experiment Data Analyze Insert Options Page Help
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Example 3:

Ramp

(X - along the incline)

] Logger Pro - Demo 7 Ramp System of Coordinate Demo.cmbl
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Example 4: A Curved-Track Demo

Question: Two
metal balls are

released from
the top point

simultaneously.
Which one will
finish first?




Example 5: Unsolicited Videos
from Students
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FREE IPhysics'Movie
Collection for Physics
Teaching



LivePhoto Physics Project
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Short videos, often just 20 to 30 frames in length, can be extremely useful in teaching physics
and other sciences. Not still photographs, but too short to be considered movies, these "live
photos” are designed for analysis in a computer. Positions of objects in the video frame can

be measured by pointing a mouse and clicking. The data can be graphed. analyzed in
spreadsheets, compared to theoretical models, and even used to display vectors or points
superimposed on the original video. o


http://livephoto.rit.edu/

Excellent movies to
use for Video
Analysis In your
physics class

http://livephoto.rit.e
du/LPVideos/loop/



