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Two As One

Recipe No. 164

Description

Having two eyes enables us to assem-
ble three dimensional scenes in our brain.
Each eye receives a slightly different
view; the two views are fused by the brain
into the stereo scenes we are so familiar
with. Two As One lets you to experiment
with binocular stereo vision.

The visitor looks into a prism assem-
bly which splits his/her vision so that
each eye views a separate table top. Vari-
ous laminated pictures and diagrams can
be placed on the two table tops, where
they can be viewed and fused into sterco
images. The viewer can experiment with
moving the pictures or switching them
right for left.

Construction

Mirrors (17" tall and 13-1/2” wide) are placed at 45 degree angles to each
of the two table tops, so that the images of objects on the tables are reflected
towards the prism assembly. The prisms, one for each eye, are 45 degree-45
degree-90 degree prisms, 1-1/4" square (used as right angle viewing prisms
for telescopes). They are placed below the sheet metal viewing plate, which
is curved up at the sides and has-eye holes 2-1/2"" apart (be sute to leave
room for peoples’ noses!). Our prisms and face plate are fixed to a machin-
ed aluminum block held above the table on a 17 square steel stalk. To get
rid of reflections from the front surface of the 45 degree mirrors, we have
placed polarizing filters in the prism holder and aligned them to cancel these
unwanted ghosts.

Black sheet metal windows (4" wide and 4-3/4"" high), placed between
each of the prisms and its 45 degree mirror, block out all extraneous objects
and present the visitor with a view of the table tops only. The windows
are about 10" from their respective prisms,

The 45 degree mirrors are mounted on plywood and are held to the
exhibit frame with two bolts at the bottom corners and one bolt top center
of the mirror mount. With this three-point suspension system the mirror
can be adjusted by moving it along the bolts; it is held in place on the
bolts with locknuts.

Each of the table tops is illuminated with two 8" fluorescent lamps
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behind white translucent plexiglas. One lamp is above the 45 degree mir-
ror and points down, while the other is at the bottom of the mirror and
points sideways. This combination gives fairly uniform illumination.

Below each table top is a box to hold the graphic images. We have
provided 4 images in addition to the permanent stripes mounted under
plexiglas on the table tops. They are:

1) A pair of stripes, red and green, with slightly different spacing to
give a stereo effect;

2) A 3-D image (a graphic of a cone);

3) An image of letters which when fused in the brain spells out *“TWO
EYES,” but says nothing when viewed separately. The letters on the
two cards are different colors;

4) Two different faces, one male and one female, which can be fused
into one. It is important to make the faces the same scale (eyes
same distance apart) so that the brain can fuse them.

All graphics are plastic laminated. They last quite 2 while this way,
though they would do better mounted on lexan. We've had no trouble
with theft.

All components are mounted on a welded 17’ square steel tube struc-
ture. See the diagram for the placement and distances of the optics.

Critique and Speculation

If welding is a problem for you, the frame of the exhibit can be made
of wood—it might even turn out nicer that way.

If you can’t find prisms, 45 degree mirrors can be used instead. Second
surface mirrors should do fine and are easy and safe to clean.
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Related Exploratorium Exhibits

Depth Perception
Depth Spinners; Reach for It; Inferno.

Binocular Vision

Cardboard Tube Syllabus; Cheshire Cat; Cross
Eyes/Wall Eyes; DEWA Hologram; Eyeballs; Light-
weight Phantoms; Moon Rocks; Professor Pulfrich’s
Universe; Random Dot Stereograms; Stereo Paintings;
Sterec Rule; Steree Viewers Old & New; 3-D
Shadows.

Eye Rivalry
Eye Rivalry I; Cardboard Tube Syllabus,

Dominant Cues

Far Out Corners; Floating Rings; Horse and Cow-
boy; Impossible Triangle; Reverse Masks; Cheshire
Cat; Cardboard Tobe Syllabus.



Exploratorium Exhibit Graphics

Two as One

You can use this exhibit to create an artificial per-
ception of depth and also to see what happens when
your brain tries to combine two very different views.

To do and notice
Artificial Depth Pexception

There are colored stripes painted on the left and
right table tops of this exhibit. Remove any loose
cards that may be covering the stripes. With both
eyes open, look through the viewer at the red stripe,
then look at the yellow stripe which appears further
away. Notice that the blue stripe appears even further
away.

Find the two cards with red and green stripes.
Place one card on each table top, with the red stripe
on the right side of each card. While looking through
the viewer, slowly slide one card sideways until you
see only one red and one green stripe. Notice which
stripe appears further away. Exchange the cards
(switch the left with the right) and notice that the
stripes are now reversed in depth.

Place one of these cards on each table top. Stare at
the center circle and adjust the cards until you see
only one circle. Notice the shape of the three-dimensional
image. Exchange the cards (switch the left with the
right) and notice that the new three-dimensional im-
age is now quite different.

Related Exhibits:

Stereo Rule

Stereo Viewers—Old and New
Reverse Distance

Cheshire Cat

Eyeballs

Eve Rivalry

TO
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Place a lettered card on each table top. While
looking through the viewer, adjust the letters so that
the combined image you see is the phrase “TWO
EYES” Notice how the letters tend to overlap with
each other.

Place one photograph on the left side and one
photograph on the right. Look through the viewer
and adjust the faces until you overlap the eyes of
each of the faces. Notice the new face you see when
your brain fuses these two very different images.
Keep looking at the faces and you will see new com-
binations as you pay attention to different details.
Sweep your hand across one of the faces and you
will see mostly that face. You can also replace one of
the faces with the window card.

What is going on

We use many cues to determine how far away
things are. One of the strongest cues arises from the
fact that your two eyes see slightly different views of
the world. The brain combines these views into a
three-dimensional or stereoscopic image.

When you look at the red and green stripes, your
two eyes see different pictures. If the two stripes
seen by the right eye are closer together than the
stripes seen by the left eye, the stripe on the right
will lock closer 1o you or above the other stripe. Con-
versely, if the stripes are closer together for the left
eye than for the right, the stripe on the left will ap-
pear to be closer.

When your two eyes see totally different views, as
with the faces and the window, you can't fuse the two
pictures, and so you combine and recombine parts of
each evye's view.
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