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1.0 Overview 
 
The ISee3D stereoscopic imaging system is an unique technology adapting the precision 
and alignment of a 2 dimensional lens system and using it in such a way to accurately 
match the left and right image pairs creating comfortable 3 dimensional images.  The 
technology is excellent for film and electronic imaging; still image pairs, motion picture 
and video and digital imaging.  
 
Key advantages are; 
 

1) Works with all single lens systems film and electronic image capture devices 
a. simple 
b. complex 
c. zoom 
d. telescopes 
e. microscopes 

2) Does not cause nausea as the images are precisely matched over the full range of 
zoom and focus with natural toe-in and out as the focus and zoom change. 

3) All the features of a lens, telescope or microscope are available 
4) Not limited to white light. Functions over each of the IR bands and entire UV 

spectrum for advanced imaging in industrial and medical applications as well as 
military and home land security applications. 

 
 

2.0 Optical Single lens 

2.1 Two views from a single lens 
 
Conventional lens systems are centered about a primary light ray through the center of 
the lens or series of lenses in a compound lens system.  When a lens is focused on an 
object or at infinity (the infinity point) all the light rays from each edge and center of the 
lens converge on to a single plane called the image or focal plane.  The image plane is the 
location for film or an electro-optical sensor such as an CCD array.   
 
When looking into the distance (at infinity) the left and right images of a stereo pair are 
identical.  For human vision, there is little stereo information beyond about 10 meters due 
to the spacing (about 65 mm) of our eyes.  Obviously, large objects like mountains can 
provide stereo separation for many kilometres due to their size.  Most stereo information 
for human vision is from about a few centimeters to about 2 or 3 meters.  
 
Objects at infinity appear two dimensional and are in the identical locations in each 
image of a stereo pair as their divergence angle is too small for us to interpret.  Objects 
that are closer than the infinity point will diverge.  The closer they are the more 
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divergence and separate outwards on the stereo pair.  Photographs and paintings of roads 
demonstrate this.  The edges of the road and traffic lines converge in a “V” shape as the 
distance increases or “converge” 
to a single point.  Similarly, in a 
three dimensional pair of left and 
right images.  Objects far away or 
near the point in the “V” will be in 
the same location on each of the 
left and right image.  Objects that 
are closer will “diverge” more the 
closer they are to the lens.  The 
amount of divergence is the 
significant cue for the brain to 
interpret.   
 
This image shows parallel lines as 
they diverge into the distance or infinity.  The closer the lines are to the camera the more 
they diverge.  In the distance the lines converge to the apex of the “V”. 
 
 

 
 
This photo (an anaglyph) where the left and right images in a 3D pair are combined with 
one image blue and the other image red. The mountains in the distance show do not have 
any 3D information.  Objects in the foreground show strong divergence. This image was 
taken with wide hyperstereopsis to emphasis the novelty of 3D.  The trees in distance are 
greater than 10 meters away but show divergence which is not normal for human vision.    
 
 
There are secondary cues that make stereo viewing more comfortable. When looking at 
infinity the eyes are parallel. When a person moves an object such as their finger towards 
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their nose, their eyes cross while tracking the object as it moves towards their nose.  
When this is in the horizontal axis, this is good and called toe-in or crossed eye. Some 
children have defects with their eye muscles or tendons and are permanently cross-eyed 
and cannot view stereo images properly in the distance.  Surgery can correct this mis-
alignment.  Toe-in is possibly the second most critical cue for comfortable stereoscopic 
viewing.  The yellow drawing shows a toe-in compensation in A and parallel 
configuration in B.   
 
 
 

 
 
Toe-in compensation is complex to create in a two lens system usually requiring motors 
and computer control as the focus and distance to objects change.  Zoom lenses are 
exceedingly challenging technically, costly, requiring a large assembly to be able to track 
over their entire zoom and focus range. 
 
In small lens systems such as endoscopes and dental cameras there is not sufficient space 
to use these large two camera systems with their large and complex compensation 
additional equipment. 
 
When the eyes cross in the vertical axis, one eye looking up and one eye looking down it 
is unnatural and creates an uncomfortable situation. This vertical cross-eyed situation 
occurs often in stereo viewing systems that have two separate lens and cameras.  A slight 
misalignment of the lenses can create this.  The human eyes are very sensitive to vertical 
misalignment.  
 
Some movie producers will create “Hollywood” hyperstereopsis by using to cameras and 
lens at larger than the nominal human 65 mm inter-pupil spacing and without toe-in.  The 
effects are dramatic but can only be used for short periods in a movie due the discomfort 
created.   
 
Similarly, photography and cinematography capitalize on additional cue that our eyes 
use, such as focus to emphasis to create the illusion of depth.  By focusing and creating a 
crisp sharp image photographers can trick us into believing the out of focus background 
is more distant or the out of focus foreground is nearer.    
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Wherever the lens system is focused with an ISee3D system, the focus point becomes the 
infinity point where the left and right images are the same.  The focus point could be at 
infinity such as on a mountain or centimeters in front of an endoscope.  Both are infinity 
for that specific situation. Objects closer than the infinity point diverge by the physics of 
optics.  In the ISee3D system changing the focus from a distant point to a very close point 
immediately changes the infinity point and both the left and right images of the ISee3D 
stereo pair is perfectly matched whether focused on objects many kilometres distant or a 
few centimeters.   
 
In a conventional 2D two lens and camera system the lenses are parallel similar when we 
look at a distant point.  Objects closer diverge normally. However, in human vision as we 
look at close objects our eyes “toe in” or “cross eye”. The amount of toe in matches the 
infinity point.  For example when a person looks at a focused object 10 cm from their 
eyes, the focus point is 10 cm and the eyes cross towards the object attempting to place 
the object in the center of each eye’s field of view.   With a two lens system set on 
nominal 65 mm eye spacing and a near field object at 10 cm the lens have not toed-in or 
crossed.  The object is no longer in the center of each field of view. The object has moved 
from the center of the left image towards the right and visa versa for the right image.    
 
This image is a parallel two camera two lens image.  Please note the lamp post and 
foreground small tree are in different locations due to parallax differences between the 
two images.  
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This can also be seen in close near field objects. This is a parallel view of an Eskimo dog 
sled team artwork. The artwork is between the camera lenses and appears in different 
positions in the 
left and right 
image.   
 
In the dual lens 
system this toe 
in breaks down 
as the lenses 
are parallel and 
even when focused on close objects do not toe in creating discomfort for the user.  Some 
advanced remote driving systems for the military have additional motors to toe in the 
cameras to alleviate some of the cue conflicts.   
 
The ISee3D system by way of the optics naturally toes-in when setting the focus of the 
lens. There are no moving parts other than the change in focus of the lens. This feature is 
powerful as one can record activities that are moving closer and further away without re-
aligning the lens toe-in. The photographer only needs to maintain focus and the 3D 
imaging is automatic.  This feature applies to zoom lens, where the focal length as well as 
focus can be varied.  Again the photographer with the ISee3D system only needs to 
maintain focus and zoom the lens in and out to obtain perfectly matched 3D pairs. 
 

 
This is an ISee3D view of the same artwork.  The focus point for this pair of images is in 
the center of the image along the white rope and behind the head of the third dog.  The 
image showing parallax and is correctly toed-in on the focal point.  Note the angles of the 
artwork and grain of the wood are significantly more pronounced than in the 3D pair with 
the lenses parallel.  This 3D pair creates a comfortable image to view. 
 

2.2 Perfectly matched left and right image  
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Lens manufacturing is a well developed process.  Lens produced today are very high 
optical quality with special glass for some of the elements and advanced anti-reflective 
coatings and colour balance.  Even with the most costly lenses, there are minor variations 
among the same model of lens.  These minor variations can contribute along with no to 
limited toe-in correction and create nausea in some people.  IMAX for example have 
developed multi-million dollar two lens film cameras and have had very expensive lenses 
manufactured that are optically matched yet they are set to be parallel with no toe-in 
capability. 
 
The probability of obtaining a number of optically identical lenses is low.  In the early 
days of two lens systems, manufactures would order many more lenses than needed and 
then measure each lens and attempt to match pairs. Mounting and aligning lenses adds to 
further mismatches.  Matching two compound lens systems is very difficult and 
expensive and may never be exact over all wavelengths, temperature and focal 
conditions.  Zoom lenses are more complex to match and usually require a computer to 
activity calibrate and tune the focal length while in use.   
 
The resulting optical, focal length, chromatic mismatches and the inability to readily toe-
in over the focal range creates cue conflicts in a large number of people with the resulting 
‘sea sickness” nausea.  Tests conducted with Marines in Hawaii who have strong 
stomachs and were not affected by being on a ship at sea or flying jet fighters and pulling 
multiple G forces could be made ill with a mis-matched 3D system. The eyes are highly 
suspect to tiny mismatches. 
 
The ISee3D system uses a perfectly matched optical system.  Even with lower cost or 
simpler lens the system creates a perfectly matched 3D pair of images.  Optical flaws in 
the lens will present equally to the left and right eye. 
 
The simplest way to appreciate this is to think of a large magnifying lens that is say 10 
cm across.  These lenses or at least the lens mold is ground with a spinning polishing 
process.  It is the spinning process in manufacturing that ensures the lens has the same 
properties on the left edge, the right edge, the top edge and the bottom edge. 
 
Putting multiple lenses in a compound lens maintains this property as each lens is 
matched around its perimeter.  It is possible for one element to be poorly aligned and say 
tipped slightly, not affecting the 2D properties of the lens but when used with a second 
lens that does not have this minor affect the 3D images will be mismatched.  The ISee3D 
technology is not affected by this minor misalignment and creates a matched pair of 
lenses as the left and right views pass equally through the misalignment.  
 
 

2.3 ISee3D Single Lens Technology 
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Using the large magnifying lens, look through it at an object and focus the lens. With the 
lens close to your face open and close each eye to create a stereo pair of images.  Looking 
with both eyes has the stereo pair simultaneously.  Now move to another object and 
change the focus. The focus point becomes the infinity plane and everything in front 
diverges.   
 
Now with one eye closed or covered, keep the lens stationary and move your eye from 
the left side of the lens to the right side and objects in the foreground will move more that 
objects near the infinitely plane.  It should be noted that your eye or the lens can move 
and create the same images and this is covered in the patents.   
 

 
The circle shows two halves – a left and right half.  By optically blocking one side of the 
lens and viewing through the open portion 
the view angle changes to the center of the 
open half lens. For example, blocking the 
right side of the lens provides a left view 
and visa versa.  The left and right views are 
optically matched as they occur through a 
single lens.  Any optical inaccuracies in the 
lens are equal in both the left and right 
image and significantly reduces nausea.   
 
Placing this left – right optical switch in a “pupil” location in a lens systems provides a 
full field left and right natural 3D view.  The focus setting of the lens sets the infinity 
location and everything closer than that focus plane is in matched 3D.  This allows a lens 
to provide excellent and natural 3D images from close up to distant views.   
 
To exactly match human vision a large lens with greater than 65 mm diameter is required.   
For hyperstereopic views for the Hollywood effect a larger lens can be used.  However, 
for small lens such as endoscopic and dental applications this technology works 
extremely well as the surgeon is working a few centimeters in front of the tip of a 10 or 4 
mm scope.  This technology has performed very will in 3D images with large 10 mm 
endoscopes as well as 4 mm arthroscopes and smaller ENT and 1 mm range 
ophthalmology scopes. 
 
 

Summary 
 
The ISee3D Stereo Imaging technology is the only technology that offers a simple, yet 
comprehensive stereo imaging system that works with natural and hyperscopic vision, as 
well as tiny medical endoscopes, microscopes and telescopes.  The normal use of a lens 
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with focus and zoom functions is identical to in 2D as in 3D except in 3D a precisely 
matched stereo pair of images is obtained that do not create nausea. 
 


