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Make a Rotating Platform (the Solar System)

1. Cut a square of cardboard, at least 35cm x 35cm in size.

2. Carve a small hole (few mm) in the center of the square.

3. Poke a bolt through this hole and attach it firmly with glue from
the underside of the cardboard.

4. Place the vinyl record over the bolt.

5. Glue a star on top of the bolt, to make it look nice.

Make a Camera Trolley (a telescope on Earth):

1. Cut a small piece of dowel to about 5cm.

2. Loop sturdy paper around this dowel, about 2-3 times, and tape it
to retain its tubular shape. It should be able to turn freely.

3. Tape this new tube to the back of a 5cm x 5cm square of corru-
gated cardboard. This will be your phone/camera trolley.

Put Everything Together:

1. Glue the peg to the record, out near its rim, standing straight up.

2. Use two rubber bands to attach your phone to the trolley, making
sure the lens and the camera button are not blocked.

3. Place your camera (on its trolley) so it rides on this peg. It should
be able to freely rotate.

Now, Take Some Stereoscopic Images!

1. Place your parallax machine on a flat surface.

2. Take a photo with the camera on the left, then rotate it to the
right, and take another photo.

3. Keep your subject in the frame and in focus in both images.

4. Try to keep the platform steady between left and right images.

5. Avoid scenes with fast moving objects, because it will take you a
bit of time to take both photos.
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Use Software to Construct Viewable Stereograms:

1. Make sure you have Python installed on your computer (you
probably do!). If you do not, I recommend the Anaconda distribu-
tion (https://www.continuum.io/downloads). It is easy to install
and includes many of the neat add-ons that make Python fun to
use.

2. Go to https://github.com/zkbt/craftroom, and download the
craftroom source code, either by cloning the repository (if you use
git) or by clicking “Download ZIP”.

3. Download the images to your computer. Drop a pair of stereo
images into the same directory as stereo.py.

4. Then, from the command line, type:

./stereo.py [name of left image].jpg [name of right image].jpg

and follow the instructions! (If you need help using the command
line on your computer, please let me know!)

Putting your Parallax Machine in Context

1. The distance out to which you can sense 3D space is proportional
to the separation between your two vantage points. Let’s figure
out how much farther your parallax machine can see than your
own eyes.

• Have a friend measure the distance between your eyes:

Deyes = __________________ (1)

• Measure the radius from the record’s center to the peg:

Rrecord = __________________ (2)

• How much farther should your parallax machine be able to see
3D effects, compared to your eyes? (Remember, if you rotate the
record all the way around, Drecord = 2Rrecord!)

Drecord/Deyes = __________________ (3)

• We measure distances to stars by observing their position when
Earth is on one side of the Sun, and then when orbits to the
other side. The size of the Earth’s orbit is Rorbit = 1.5× 1013 cm. In reality, telescopes can measure the

positions of stars relative to each other
with a resolution down to about 1

milliarcsecond (= 0.001 × 1/60 × 1/60
of 1

◦). The human eye has a resolution
of about 1 arcminute (= 1/60 of 1

◦),
so telescopes riding on Earth have an
additional advantage!

By what factor does the large baseline of Earth’s orbit magnify
our ability to determine 3D distances, compared our eyes?

Dorbit/Deyes = __________________ (4)
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