Visual Physics Introductory Lab | Lab O

Your Introductory Lab will guide you through the steps necessary to utilize state-of-the-art
technology to acquire and graph data of mechanics experiments. Throughout Visual Physics,
you will be using a high-definition camera to acquire video images of phenomena, select and
digitize the location of points on each image in a time sequence using data-acquisition software,
and transfer the time and position information to a spreadsheet for analysis of physical
phenomena.

In each laboratory session, you will be addressing several Problems. Each Problem is posed in
a fashion much as it might arise in your professional life. There is a method by which we
approach problems in science. You first try to define the problem in terms of physical quantities
that you can measure. Then you try to use the physics that you know (or are learning!) to make
predictions about how the physical quantities should behave in the situation of the Problem.

Now you are ready to plan an experiment to test your predictions. In this course, we have
provided you with a technical system that can be used to capture a video image of the Problem
situation. The video image will consist of a time sequence of still frames, recorded in a
succession of equal time steps. This will be referred to as a movie. You will need to learn how to
adjust the position of the video camera to optimize the image for each Problem situation. You
will also need to plan the point or points in each still frame for which you will want to digitize the
location, and devise a means to recognize that precise point in each frame.

You will be able to analyze the frames of a video image using the award-winning software
LoggerPro 3.6, a software environment for data acquisition and control. You do not need to
possess previous experience with LoggerPro 3.6, as you will familiarize yourself with this
powerful application in this Introductory lab. LoggerPro is a powerful data acquisition and control
environment that is widely used in experimental and classroom science and engineering. If you
wish to learn how to use LoggerPro on your own, the Texas A&M University software license
with the LoggerPro software vendor Vernier allows students to install LoggerPro on their own
personal computers. If you are interested in installing a copy on your own pc, please bring in
your own blank compact disc (cd) and ask your Visual Physics Teaching Assistant (TA) to burn
a copy for you on your cd.

Once you have recorded a movie, you will select the target points and digitize them. Each time
you cursor-select a target point, its position coordinate and velocity will be displayed in a
spreadsheet along with the time of that frame, where the time is the number of frames since the
video sequence began. Part of your task is to devise a procedure to calibrate the location and
time, and convert it into the physical space and time of your experiment. This short introductory
laboratory is designed to familiarize you with all the steps required to accomplish this.

This lab is designed to familiarize the student with the camera and computer software only.
There are no questions to answer or a Technical Memo to submit.

Procedure

The camera is an Aiptek High-Definition A-HD+ camcorder. It can record videos onto a memory
card in a Quicktime movie format at a resolution of 1440x1080P (4:3 aspect ratio) or 1280x720P
(16:9 aspect ratio). You will copy your movies from the memory card to the computer. You will
then open LoggerPro and collect data points and save the data in a text file. Execute the
following steps:
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1. Mount the camera bracket on the side
rail using the Allen T-wrench with the
blue handle, as shown in Figure 1. A
tip on successfully mounting the
bracket: feed the bolt through the hole
in the mounting bracket, then screw the
triangular shaped nut onto the bolt, but
back off the nut so that it is just barely
fastened to the bolt; now hold the
camera and bracket with your left hand
while pushing the bolt into the rail
groove and fingering tightening the bolt
with your right hand; once you feel the
nut get locked into the groove, then
finger tighten it as much as you can; take
the Allen T-wrench and moderately
tighten the bolt until the bracket is secure.

Figurel

2. Open the LCD window to power on the Aiptek camera. Make sure the focus switch on
the side of the camera is all the way up. Retrieve a marble launcher from the parts
cabinetandset t he marbl e | auncher at the opposite e
plane of motion is perpendicular to the line of sight of the camera. Get a white
background stand from the rear corner of the lab to place behind the marble launcher for
a good, solid background. Ensure that the background stand is stable on the desktop
and will not fall. Hang a meter stick from the upper rail so that the meter stick is in the
field of view of the camera next to the marble launcher. You will use this meter stick to

set the scale in a later step. See

Figure 2. Set the camera zoom such

that most of the marbles parabolic

trajectory is captured in the video
frame, but especially the initial point of
flight. Rotate the camera and marble
launcher as necessary, but keep them
perpendicular. The marble launcher
has different power settings, though
we will only use the top three settings
in the lab. Pick one of the top three
settings, then do a few test shots to
ensure the camera is focused and
zoomed properly. Now press the
record button as you set the marble in
flight.

Figure2

3. Now you are going to record a cart as it moves along the
frictionless air track. Get a cart out of the parts cabinet and
turn on the air blower. See Figure 3. Set the air blower
power setting to maximum. Place the cart on the air track
and position the camera directly over the air track. Set the
camera zoom and ensure that it has auto-focused. Verify

Figure3
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the air track is level by placing a cart at the center and leveling the legs of the track until
the cart does not move. Now set the cart in motion and capture it to video. You are now
finished recording all your videos.

You will now copy your movies from the memory card to the computer. Remove the
memory card from the camera and insert the card into the card slot on the side of the
monitor.

Double-click on the LoggerPro icon on the desktop to start LoggerPro. From the Insert
drop-down menu, select Movie and then browse to the memory card. This screen is
shown in Figure 4. Select the movie you want to open. First select the marble launcher
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