
 
 
 
 
 
 
 
 
 
 
 
 

A Practical Guide for the 
3D Photographer 

 
 
 
 

By David W. Kuntz 
 
  



Table of Contents 
(clickable) 

 
Introduction ........................................................ 1 
 
Digital 3D Photography 
 
The Stereo Window ........................................... 3 
 
StereoPhoto Maker (SPM) 
StereoPhoto Maker ........................................... 11 
Image Alignment in SPM ................................ 12 
Additional SPM Features ................................. 17 
Rounded Corners with SPM ............................ 24 
Straighten Horizons and Correct Perspective 
Distortion with SPM ........................................ 30 
Cropping using SPM ........................................ 35 
Batch Resizing in SPM .................................... 38 
Making Stereo Cards with SPM ...................... 41 
 
Understanding Digital Images 
Digital Imaging Definitions ............................. 49 
Digital Image Histograms ................................ 50 
More on Digital Image Histograms ................. 51 
Manipulating Digital Image Contrast .............. 52 
Manipulating Digital Image Contrast II ........... 53 
Manipulating Digital Image Contrast III ......... 54 
Manipulating Digital Image Contrast IV ......... 55 
Manipulating Digital Image Contrast V ........... 56 
 
Photoshop 
Fun with Photoshop Filters .............................. 57 
Photoshop Shadows/Highlights ....................... 58 
 
3D General Interest 
 
Improving Competition Scores ........................ 64 
“Allowable Depth” in a 3D Image ................... 68 
An Interview with  
Phil “Captain 3D” McNally ............................. 72 
An Interview with Lenny Lipton ..................... 74 
The Sun in 3-D ................................................. 75 
Mars in 3-D ...................................................... 76 
Some Thoughts on Photo Judging ................... 78 
 

Film 3D Photography 
 
Common Film Stereo Camera Formats ........... 80 
How Does 3-D Projection Work? .................... 81 
Stereo Projection with Circular Polarization ... 82 
Understanding Parallax .................................... 84 
The Stereo Window and Mounting .................. 85 
Close-Up Photo Mounting ............................... 86 
The Stereo Window ......................................... 87 
Adjusting the Stereo Window .......................... 88 
Mounting Stereo Slides.......... .......................... 89 
Stereo Mounting – Practical Tips II ................. 90 
3-D Projector Adjustments .............................. 91 
Using Fill Flash ............................................... 92 
Going Digital ................................................... 94 
Composition Basics ......................................... 95 
More Thoughts on Composition ...................... 96 
Even More Thoughts on Composition ............. 97 
Stereo Composition ......................................... 98 
More on Stereo Composition ........................... 99 
Even More on Stereo Composition ................ 100 
Final Thoughts on Stereo Composition ......... 101 
Lighting Basics – Faces ................................. 102 
Lighting Basics – Indoor Lighting ................. 103 
Lighting Basics – Outdoor Lighting .............. 105 
3-D Television ............................................... 106 
3-D Slide Film Cameras ................................ 107 
Realist Format Cameras ................................. 108 
Stereo Print Cameras ..................................... 109 
2x2 Format Stereo Cameras ........................... 110 
Choosing Slide Bars for Close-Ups ............... 111 
Using Slide Bars for Close-Ups ..................... 112 
The View-Master Camera System ................. 113 
Reshaping the Stereo Window ....................... 114 
Evaluating Viewer Optics .............................. 115 
Fixing the Red Button Realist Viewer ........... 116 
Lenticular 3-D ................................................ 117 
 
 



Introduction 
 
I started writing short articles on various technical aspects of 3D and stereophotography for The 
3-D News, the newsletter of the Stereo Club of Southern California (now the LA 3D Club), in 
2002.  Over the next five years, I produced a total of 53 different articles.  And, since that time, I 
have produced several other longer articles for Stereo World magazine, and for publication on 
the web.   
 
The majority of my original series was written before I got seriously involved with shooting 3D 
digitally.  So, the topics are mostly about 3D in the era of film cameras and projectors.  These 
might be historically interesting, but probably aren’t that much use to the contemporary 3D 
photographer. 
 
I’m still shooting mostly with dedicated 3D rigs, and sometimes my cell phone.  But, virtually all 
of my image processing is done on a desktop computer using StereoPhoto Maker (SPM) and 
Photoshop.  As of this writing, a new generation of digital 3D photographers has arisen that are 
acquiring, processing and viewing their images completely using their cell phones.  While these 
photographers may not benefit from my explanations of how the specifics of processing 
operations are performed, I believe that the material presented in many of these pieces is still 
relevant and useful.   
 
I’ve divided these articles up into three sections; Digital 3D Photography, Film 3D Photography 
and 3D General Interest.  I’ve moved the material covering digital photography to the front, even 
though it was written last, because this is the information most likely to be of use to 
photographers today.   
 
David W. Kuntz 
August, 2020 
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Understanding and Controlling the Stereo Window 
 

By David W. Kuntz 
 
There seems to be a bit of mystery surrounding the so called “stereo window.”  But, in actuality, it’s 
easy to understand, and easy to control – especially when using StereoPhoto Maker and 3DSteroid.  But, 
why bother?  Because setting the stereo window correctly will make your images more comfortable to 
view and appear to have more depth.  And, if you like 3D, then more depth is better! 
 
To understand what the stereo window is, let’s look through a real window like in the next photo (which, 
like all the images here, is set up for parallel free viewing, or viewing through a viewer like the Owl or 
Owl Lite).  Obviously, when we look through a window in real life, everything we see outside appears 
farther away from us than the window frame itself.  Of course, it is possible for something to poke 
through the window, too, as in the next photo.  But, for something to poke through the window, it has to 
be somewhere within the window, and not cut off by the edge.   
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To understand what I mean by that last statement, let’s look at a series of images that explore how we 
perceive depth.   
 
The next image, which has NO 3D, asks a simple question.  Yet, even though this image has no 3D, the 
answer is obvious.  The square is closer.  We know that because it appears in front of the circle.  That is, 
it blocks off some of our view of the circle (or is “interposed” in front of it).  Our visual systems are 
wired to tell us that when one object blocks off part of another, then that object is closer to us – even in 
the absence of any other depth cues. 
 

 
 
The next image asks the same questions again.  This time, neither shape blocks off the other.  But, in this 
case, we have 3D depth information (parallax, or stereopsis) that tells us that the red circle is closer.   
 

 
 
Besides interposition and stereopsis, there are several other depth cues (like perspective) that our visual 
systems use.  And, in real life, we never run into a situation in which any of these depth cues disagree, or 
give us conflicting information.  But, it is quite possible to create a stereo photo or drawing in which this 
conflict occurs.  That’s just what’s happening in the next image.   
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The problem with this image is that the blue square blocks off part of the red circle, which tells our brain 
that the square is closer to us.  But, the stereo 3D information says the opposite, namely, that the red 
circle is closer.  That makes the image look “funny,” that is, not quite right.  If you can see the problem 
in this image, then you have all the skill you need to work with the stereo window.   
 
Just switching the left and right images fixes the problem, as in the next image.  Now, the interposition 
(blocking off) and stereopsis (3D depth) information all agrees, and everything looks fine.   
 

 
 
So, what does all this have to do with the stereo window?  Well, first of all, let’s define the stereo 
window as the boundary, or frame, of our image (where the arrows are pointing in the next image).  
That’s all it is.   
 

 
 
The problem with the stereo window occurs when we have a situation similar to what just happened 
with the circle and square.  In the next image, it’s not an object that blocks off part of the circle, but the 
edge of the frame itself – or the stereo window – that does.  And, the problem here is just like before.  
Namely, the interposition (blocking off) depth cue tells us the circle is behind the window, while the 
stereo depth cue tells us that it is in front.  So, we end up with the same kind of visual ambiguity and 
viewing discomfort that we had before.   
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The next drawing shows the opposite case.  Here, the circle appears behind the frame of the image (or 
stereo window) according to both interposition and stereo depth cues.  If you compare these two images, 
you probably see that something isn’t quite right with the first one – to me it looks like the circle is 
fighting with the edge of the frame!  It’s harder for me to fuse the image, that is, to get it to appear to be 
a single, 3D image, rather than two separate left and right images.  The second one has none of these 
problems.  This is what we want, because it’s easier and more pleasant to view, and makes more sense to 
our brain. 
 

 
 
Note that, as mentioned before, objects in our photo can come through the window, if they’re not 
partially blocked off by the window.  This is what we see in the next image.  This image is easy to view 
and causes no problems, even though the circle is coming through the window (appears closer to us than 
the frame of the picture).   
 

 
 
Now, let’s take this out of the realm of drawings, and move into real photos to see how it applies.  The 
next image of the flower has the same problem again.  Namely, the petals at the left and right edges of 
the frame are partially blocked off.  So, the stereo depth cues should agree, and tell us that they’re 

6



behind the window (frame edge) – but they don’t.  The stereo depth information tells us that those petals 
are in front of the window.  This causes a bit of shimmering, especially with the petals on the right side.   

 

 
 
Here’s the exact same image again, except all the flower petals have been moved behind the window.  
Hopefully, this looks a little more pleasant and easy to view to you.   
 

 
 
So, how do we adjust the stereo window in order to put it where we want?  It’s very simple, and the 
principle is illustrated in the next two images.  Simply stated, if you move the images apart relative to 
the frame or crop you’re applying, then the subject matter is pushed back behind the window (if your 
image is in the parallel/left image on left configuration).  Conversely, moving the images together 
relative to the frame or crop brings them forward relative to the window.   
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Actually performing this adjustment of an image relative to the stereo window is actually incredibly 
easy, especially in StereoPhoto Maker.  Simply using the left and right arrow (cursor ← →) keys moves 
your photo back and forth (or closer and farther) relative to the window.  Specifically, these controls 
slide the left and right images either apart, or closer together, to make this adjustment.   
 

 
For those using the 3DSteroid app, these left/right movement commands are found in the Edit menu.  
Specifically, these arrow buttons move the right image (only) relative to the left.  When you’re in the 
3DSteroid edit mode, you can even just grab the right image and move it with your finger, but this opens 
up the possibility that you’ll accidentally put in a horizontal misalignment between the left and right 
images.   
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Our adjustment goal is usually to put anything in the photo that goes off the edge of the frame behind the 
window (like the flower petals at left and right in the lotus image).   
 
How do you actually know when you’ve got something behind (or in front) of the window?  Well, after 
you’ve worked with 3D for some time, you may develop the ability to simply see it directly.  In other 
words, you can just look at an image and see that an element appears closer than the edge of the frame 
(even when it’s positioned behind the frame).   
 
For those that haven’t developed that sense, you can also just compare the relative distance between any 
part of the composition and its distance to the edge of the frame in the left and right images.  If the 
image is arranged for parallel viewing (left image on left), then: 
 

 If that part of the photo is farther to the right in the left frame than it is in the right frame, then 
it’s through (in front) of the window.  And, “farther to the right” means it’s farther from the left 
edge of the frame in the left image than it is in the right.   
 

 If that part of the photo is farther to the right in the right frame than it is in the left frame, it’s 
behind the window.  And, “farther to the right” means it’s farther from the left edge of the frame 
in the right image than it is in the left.   

 
In other words, if an object moves to the right in the right frame (for parallel viewing), then it’s behind 
the window.  That may sound complicated, but it’s not, and the next two photos demonstrate it visually: 
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To see the visual impact of this let’s look at another example.  In the first version of the next image, the 
railing is coming way through the window.  The second version (of the same photo) is adjusted so that 
the end of the railing, which is the closest thing to us in the photo, is set just at the window.  I think the 
railing looks like it is just slightly curving away in the first image.  It appears straight, as it should, in the 
second, where it doesn’t break the window.  Plus, the woman and mountain appear farther away, and the 
entire image seems to have “more depth” in the second version, in which everything is set behind the 
window.   

 

 
 

 
 
Hopefully, this helps you to understand what the stereo window is, and how to control it.  Keep in mind 
that the window is set when you’re adjusting the photo in StereoPhoto Maker or 3DSteroid (unless you 
don’t perform any cropping whatsoever on your photos).  The window has nothing to do with your 
stereo baseline (the separation between the left and right images) which is set the moment you have 
taken your photo, and can never be subsequently changed.    
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StereoPhoto Maker 
by David W. Kuntz 

 
StereoPhoto Maker is an 

extremely useful Windows program for 
viewing and editing stereoscopic images.  
It can be used to transform separate left 
and right stereo image pairs into a wide 
variety of formats, including parallel, 
cross-eyed and over/under pairs, color 
and monochrome anaglyph, phantogram 
anaglyph and interlaced.  It even supports 
on screen viewing with LCD shutter 
glasses.  Best of all, StereoPhoto Maker 
is free.  The program, created by Masuji 
Suto, can be downloaded at: 

http://stereo.jpn.org/eng/ 
StereoPhoto Maker will be 

valuable to anyone who either creates 
digital stereo photos, or who wants to 
manipulate photos in digital format prior 
to output as transparencies, stereo cards 
or anaglyphs.   

One of the most important features 
offered by StereoPhoto Maker is the 
ability to adjust the stereo window for an 
image with high precision.  This can be 
performed while you are viewing the 

image in any of the 
formats previously 
mentioned, or 
through an 
adjustment dialog 
box.  This latter 
method presents an 
overlapped 
left/right pair, and 
horizontal, vertical 
and rotational 
adjustments are 
performed via 
sliders manipulated 
with the mouse (as 
shown below).   

Quite a number of other 
adjustments, including independent left 
right imaging scaling and perspective 
distortions, are available in this dialog 
box.  These tools make it possible to 
correct for some disparity between the 
left and right images, such as might occur 
in a wide base hyperstereo shot with a 
single camera.  StereoPhoto Maker also 

provides easy ways to crop an image, 
including a method in which the image 
aspect ratio is constrained and the 
cropped area is defined with the mouse, 
as illustrated above.   

Once an image has been optimized 
with these tools, the program can save it 
in a variety of different formats.  For 
example, separate left and right images 
can be produced in four different bitmap 
file formats; the program even supports 
the JPS stereo file format.   

The program also performs batch 
processing of several files at once.  This 
enables a given transformation to be 
applied repeatedly to a series of images.   
One use of this would be to flip just the 
left image in a series of stereo photos 
taken with a digital stereo camera rig in 
which the left camera is mounted upside 
down.   

While StereoPhoto Maker offers 
tremendous capabilities, it is still easy to 
use.  A beginner would have no trouble 

learning to navigate the menus and make 
basic adjustments in a matter of minutes.   

The program also includes extensive 
documentation in English (translated 

from Japanese by David Sykes).   
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Falling into Alignment 
 

By David W. Kuntz 
 
There’s been a bit of controversy over the past few weeks occurring amongst various 3D 
photography clubs throughout the world concerning the minimum technical requirements for 
projected stereoscopic images.  This subject came up in the context of collecting images for the 
International Stereoscopic Union’s Club Online Digital Exchange (CODE) show.  This show 
consists of images submitted by various member clubs (up to a maximum of 10 from each 
organization).  The show’s producer, Stephen O’Neil, aided by Damir Vrančić, sought to enforce 
certain minimum technical standards for submitted images, specifically with respect to vertical 
misalignments, setting of the stereo window, and total parallax (or deviation). 
 
The reason for applying these standards is to create a show which can be comfortably viewed by 
virtually everybody when projected on large screens.  Part of what Stephen and Damir asked for 
were images with a total deviation of no more than 1/30th of the image width.  Personally, I 
disagree with the rigid application of this standard and have written about it before (see my 
article “Seeing Double” in the January/February, 2014, issue of Stereo World).  Simply stated, I 
think that the ability to comfortably view an image is related to both the total deviation as well as 
the way that deviation is distributed throughout the image.   
 
However, I am in complete agreement with them on eliminating vertical alignment errors, which 
is one of the most certain ways to cause eyestrain and discomfort in the viewing audience.  I also 
think it’s reasonable to ask photographers to set the stereo window appropriately.  This enhances 
viewer comfort, and is, I believe, a key creative element in the 3D image making process.   
 
Unfortunately, attempts by Stephen and Damir to implement standards, even for just vertical 
misalignment and windowing, provoked a negative reaction from some of the member clubs.  
Some contributors, particularly those shooting with the Fujifilm W1/W3, felt they should be able 
to submit images just as taken by the camera, with no further post processing.   
 
I wonder if some of this resistance is occurring because people don’t realize how easy it is to 
perform a basic image alignment using StereoPhoto Maker (SPM).  This might also explain why 
I’ve seen so many images recently posted on various 3D photography oriented Facebook pages 
which have either vertical errors or less than optimal windowing (and, often, way too much 
parallax!).   
 
The batch autoalign function in SPM will automatically fix all the basic alignment errors, such as 
vertical and rotational misalignments between the left and right images of a stereo pair, which 
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are a major cause of viewer discomfort.  I’ll explain the basics here of how to utilize it, and I 
hope virtually every stereo photographer will incorporate the process into their routine once they 
see how effortlessly it can be done.   
 
Start by opening SPM.  It is not necessary to load an image into the program.  The auto 
alignment function is reached by selecting the “File” menu, and then the “Multi Conversion” 
option.   
 

 
Figure 1.  Menu option for reaching the Multi Conversion batch function in SPM.   

 
This brings up a dialog box with a large number of options.  While this might seem a bit 
daunting for first time users, there are actually only a few choices which must be made here.  
First, select the file format of the stereo images which you wish to process, which are typically 
either single side-by-side, or independent left/right, images (item 1 in the figure).  Note that the 
MPO images created by the Fuji W1/W3 cameras are side-by-side.  Twin camera rigs produce 
independent (L/R) images.   
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Figure 2.  The main Multi conversion dialog box and some of its most important options.    

 
Next, navigate to the folder in which your images reside using the controls at the top of the 
dialog box (item 2 in the figure).  You can then select an image for processing in the large 
window of this dialog box (item 3 in the figure) by clicking on it using the left mouse button.  
Multiple images can be selected by holding down the “Ctrl” key while you repeatedly left mouse 
click.   
 
If you’re processing separate left and right images, then you’ll see an additional option in the 
dialog box for specifying a separate folder location for the right images.  This option is outlined 
in the figure with the green dashed line.  If both your left and right images are in a single folder, 
then ignore this, and select them all as just described.  If they’re not in the same folder, then 
you’ll have to tell the software where to find the right side images in this section of the dialog 
box.   
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You also need to specify in what file format you want to save your finished, aligned images 
(item 4 in the figure).  The drop down arrow (indicated with the blue arrow) for Output File Type 
provides a choice of pretty much every 3D image file type in the known physical universe.  
Similarly, you can also choose the graphics file format (JPG, TIF, MPO, etc.) using a drop down 
arrow (indicated with another blue arrow).  JPG and TIF file formats are commonly used for 
viewing photos on a computer, and the MPO format is particularly useful with 3D TVs and Blu-
Ray players, most of which will automatically recognize and display these as 3D images.   
 
In the “Adjust” section of the dialog box, you specify the particular functions you want 
performed on your images.  There are several options here, but the only one I want to focus on 
now is “Auto alignment” (which is item 5 in the figure).  Click on the white box to select this (a 
check mark will appear when it is selected).   
 
Nominally, “Auto alignment” will automatically fix vertical and rotational errors, zoom (image 
size) mismatches, and both vertical and horizontal perspective differences between the left and 
right images of a stereo pair.  All these functions can be performed by hand, but the software 
does it fast and does a great job.  In my opinion, it’s nothing short of miraculous; if SPM 
performed nothing more than this function alone, it would still be invaluable (although, of 
course, it does much, more more!).   
 
The “Auto align” function can also automatically set the stereo window.  Personally, I think that 
it’s important to do this manually, but I still use the software to make a first pass at it because it 
makes my images easier to view when I’m initally perusing them.  The options for this are set by 
clicking on the “Auto alignment Setting” button (at the right of item 5 in the figure).  This brings 
up yet another dialog box, which is shown in figure 3.   
 

 
Figure 3.  The Auto alignment dialog box.    
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Selecting any of the options from this drop down menu besides “no adjustment of the stereo 
window” will cause SPM to analyze your image and set the window according to your 
instructions.  The “mount near points to the stereo window” option is probably appropriate for 
most situations.  Again, an image can be re-windowed manually later on.   
 
Once you’ve made an “Auto alignment setting,” hit “OK” to accept it and return to the main 
“Multi conversion” dialog box.  Next, you specify the folder where you want your aligned 
images to be placed with the “Output Folder” option (item 6 in the figure).  To actually start the 
conversion process, click on the button “Convert Selected Files” (item 7 in the figure).  The 
program will then process all the images you specified.   
 
This may seem like a bit of work, but it will go quickly once you’ve done it a few times.  Many 
of the options (such as folder locations and auto alignment settings) retain the values you’ve used 
previously, so you won’t have to specify them again after the first time you use this function.   
Usually, all you have to do is click on the filenames you want converted, and then hit “Convert 
Selected Files.”  It’s really a very small effort that will make your 3D photos easier and more 
pleasant to view.  I hope you’ll give it a try if you’re not already using it.   
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Getting Even More from StereoPhoto Maker 
 
By David W. Kuntz 
 
Masuji Suto continues to expand the capabilities of his wonderful (free!) program, StereoPhoto 
Maker (SPM).  In fact, the software contains so many features that even regular users may be 
unaware of everything that it can do.  In this article, I’d like to review three features, which range 
from extremely useful to somewhat whimsical, of which many readers may be unaware. 
 
Grid 
 
I regularly view 3D images on my 55 inch 3D TV.  I also frequently see 3D projected on a large 
screen.  It’s not uncommon that I encounter images from other photographers which have so 
much parallax (depth) that they’re uncomfortable to view under these circumstances.  I think the 
problem is that the makers of these transgressive images are often producing them on small 
computer monitors, or even phones or tablet devices, and don’t realize how they’ll look when 
viewed on the large screen.  But, even if you don’t have a large screen 3D TV or access to a 
projector, SPM has a useful feature to help determine and control the overall depth in your 
images.  Using it will help you to consistently create images that are comfortable to view upon 
projection.   
 
First, it should be noted that SPM reports the disparity of the infinity points in an image (as a 
fraction, and also in pixels) after it performs an auto alignment, as shown in the graphic.  While 
this can be a handy “reality check,” it’s not completely useful for a couple of reasons.  First, it 
doesn’t tell you total image parallax, including any negative parallax (through the window 
elements).  This influences how easy it is to view an image.  Next, any subsequent image 
cropping will change this value.  And, personally, I virtually always do some cropping on my 
images, so I want to know the parallax value after this has been performed.   
 

 
 
So, how can you determine the overall amount of parallax in your image after any cropping and 
windowing you have performed?  You can accomplish this by using the “grid” feature as a ruler 
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to visually measure the parallax.  The “Grid Setting” feature is found on the “View” menu.  This 
opens up a dialog box that allows you to set the grid spacing, and toggle it on and off (“Show 
Grid”).   
 

 
 
Here I’ve set the vertical grid line spacing (“V. Line”) to 29, which divides my image into 30 
equal sized slices.  I don’t need to use the horizontal grid line spacing, so I leave it at 1.   
 
Now that I’ve set the grid, I use it to view an image in anaglyph mode.  My first sample image 
has already been adjusted so that the closest object in the foreground (bottom left of the photo) is 
placed right at the stereo window (plane of the screen).  With that done, the grid tells me much 
stereo separation there is in elements farther back in my composition.  Specifically, I know that 
features that are about one grid line apart are spaced 1/30th of the total image width, which is the 
“standard” amount of total image parallax for comfortable viewing on a large screen.  So, 
ideally, nothing in the image should be spaced farther apart than this. 
 
In my first example of an image with the grid overlayed, you can see that objects that are in the 
background are very much farther than one gridline apart (indicated with the yellow arrows).  In 
other words, I’m looking at the number of gridlines that separate a given object in the left (red) 
and right (cyan) views.  That tells me that this image would not work well at all on projection, 
since the overall parallax is way more than 1/30th of the image width.  So, this image has too 
much depth (parallax). 
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I took several versions of this same image, and the next graphic shows another stereo pair 
acquired with a much smaller spacing.  In fact, in this case, the farthest objects (like the clouds) 
are almost exactly one grid line spacing apart between the left and right eye views.  This version 
will project well.   
 

 
 
Resize 
 
I often resize my images to a have specific pixel dimensions.  For example, most image 
competitions require that your images be 1920x1080 pixels, or specifically 1080 pixels high (if 
they’re not in the 16:9 aspect ratio).  Also, Instagram has very specific limitations on the pixel 
dimensions of posted images.  Since my original images rarely have these exact dimensions, I 
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have used Photoshop in the past to resize them.  Maybe I’m the last person on earth to get the 
memo about this, but SPM has its own resize feature, which is extremely easy to use.  It’s found 
under the “Edit” menu, as shown in the graphic.   
 

 
 
You fill in your desired final pixel values in the X and Y boxes.  If you check “Keep Aspect-
ratio,” the program will automatically supply the second value as you enter the first one.  I 
virtually always use the “Keep Aspect-ratio” option.   
 
Note that the program will display the actual pixel dimensions of the image the very first time 
you enter this dialog box (after starting the software).  However, it will subsequently display the 
last used values if you open it again (without having exited SPM), rather than the actual pixel 
dimensions of the image you’re trying to resize.   
 
There’s also a check box at the bottom of this dialog box labeled “Resample.”  This can be 
slightly misleading, since the Resize command always resamples your image.  But, according to 
the SPM help file, “the 'Resample' option performs a bilinear resize which is higher-quality than 
a pixel-resize but takes longer.”  So, there you have it.  I advise keeping “Resample” checked 
permanently.   
 
Titles 
 
Have you ever wanted to add a title within one of your images?  This can be useful when you’re 
making a show, for example.  And, of course, SPM can do it.  The option is found under the 
“Edit” menu, and is called “Add Text.”  See the graphic. 
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Selecting “Add Text” brings up a large dialog box with quite a number of options.  I’ve shown 
the entire dialog box (full screen) here, and also blown up and inset the options section of it so 
that it’s easier to read. 
 

 
 
There are several different sections to this dialog box.  In the “Text Position” section, you can 
specify if you want the text placed at the top left, top center, top right, etc., by clicking on the 
corresponding circle.  Once you’ve selected the anchor point, you can then specify an offset from 
this position, in pixels, in the boxes at right (labeled X-offset, Y-offset).  And, most important, 
you can set the depth of the title here (Depth).  That is, the depth at which the title appears in (or 
in front) of the image, not the 3D depth of the letters themselves; the type itself is always flat and 
parallel to the plane of the screen.  
 
Instead of having the text right over your image itself, you might want to have a blank bar, or 
“Text Zone” at the bottom of your image.  To get that, you select “Use Text Zone” in the next 
section, and then specify the height and color of it using the other controls found there. 
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The actual text you want to insert is entered in the “Text Setting” section in the “Input Text” 
field.  All the other text characteristics (font, color, etc.) are also entered here.  You click on 
“Font” to change type font, size and style.  It’s important to note that, while the drop down menu 
for font size only goes to a maximum of 72 points, you can enter any number manually in the 
“Size” box.  Just click inside the box and start typing (shown in the next graphic).  In fact, 72 
points is almost universally way too small to be of any use; 150 to 200 points is usually better.   
Also notice that you can rotate your text here using the “Angle” slider in the “Text Position” 
section of the dialog box (it rotates the text within the screen plane, but doesn’t tilt it in or out of 
that plane).   
 

 
 
You can view your text in 3D by selecting the “Anaglyph” button at the top of the main dialog 
box.  This gives you an easy way to make sure that your title doesn’t bump into anything within 
your image in terms of depth.   
 
And, guess what? Once you’ve entered your text, you can just grab it and move it horizontally 
and vertically (but not in terms of depth) within the image window with the mouse.  This is 
performed by positioning the cursor within the image window, and then moving the mouse while  
holding down the left mouse key.  Sometimes this is easier than entering values in the “Text 
Position” section of the dialog box, although I usually a combination of both.  Specifically, I’ll 
often adjust the vertical position of the text using the mouse, but then go in and change the “X-
offset” value manually to 0 (assuming I’ve checked either the top center or bottom center button 
in “Text Position”) after this in order to horizontally center the title perfectly within the frame.   
 
Once you’ve got everything the way you want, you click “OK” at the bottom of the dialog box to 
apply your title.  There’s one really important caveat about the “Add Text” feature, though.  It’s 
permanent!  In other words, once you’ve hit “OK,” you can’t go back into the dialog box and re-
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edit your title.  If you find out you’ve got a problem with your title, you need to undo it (either 
“Edit” and then “Undo,” or simply touch the “Z” key on the keyboard).  The good news is that, if 
you undo your title and then go back into the “Add Text” dialog box, it will display your last 
used settings.  So, you can just pick up exactly where you left off.  But, important safety tip – 
don’t save your titled image with the same filename as your original, because you won’t be able 
to get back to your original version (that doesn’t have the title) after you’ve exited the program.   
 
A quick look at the many menu options in SPM will show you that there are quite a few more 
capabilities within the program than just the three features detailed here.  But, these are ones I 
use quite frequently, and I thought they might be useful to many of you, too.  Let me know if 
there are other things you often find yourself doing (or wanting to do) to your images that you 
haven’t found within SPM.  More often than not, it has the feature you need, but you just haven’t 
noticed it yet! 
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Cutting Corners with SPM 
 
By David Kuntz 
 
Nearly all the contemporary 3D images we see are bounded by a rectangular window having 
sharp, 90° corners.  Yet, this was not always the case.  For decades, many of us used Realist 
brand slide mounts that had rounded corners, View-Master reels used rounded corners on their 
images, and, of course, many vintage stereo views had both rounded corners as well as an arched 
top border.   
 
While the rounded corner may now seem like an anachronism, it does still have its uses.  For 
example, when scanning Realist format slides still contained in their mounts, the scanned image 
will naturally have a rounded corner.  It’s usually easier to crop and window this scanned image 
if the rounded corner is maintained.  Fortunately, whether you want to produce rounded corners 
on your images out of necessity, or just because you think it looks cool, StereoPhoto Maker 
(SPM) contains a built in capability for accomplishing this.   
 
To see how it works, let’s use the scan of a 3D image of my wife Lucy and our dog, Cookie, 
which I shot in 1992 with a TDC Vivid Stereo Camera.  I scanned this image without removing 
it from its Realist mount, and the rounded corners of that mount are clearly visible. 
 

 
Figure 1.  Scan of the left chip from my original, Realist format, film image. 
 
To start, I’ll bring both the left and right image scans into StereoPhoto Maker and use that 
program’s Autoalignment feature to get rid of any horizontal, vertical or rotational mismatch 
between the left and right images.  I also notice that the image is slightly rotated (because the 
edges of the mount window don’t run exactly horizontal and vertical), so I’ll fix that in the Easy 

24



Adjust dialog box, as I explained in my column in the Jan/Feb, 2017, issue of Stereo World.  I’ll 
also set the stereo window manually using SPM so that the closest objects in the composition 
(my wife’s legs) are behind the window.   
 
Now that I look at my aligned image, I feel like it would look better if I cropped in on it slightly.  
But, if I implement my desired crop, which is shown as a dashed yellow line in the next figure, I 
have a problem.  Specifically, I’ll get the remnants of my original rounded corner (from the 
Realist mount) in a couple of places (indicated by red arrows).  Since these won’t appear at all 
four corners on both left and right images, they’ll cause some retinal rivalry and distraction in the 
final view.  The easiest way to avoid this problem is to round the corners in my stereo image.   
 

 
Figure 2.  The new desired crop for my image is indicated with the yellow dashed line.  This will 
create problems at two of the corners, shown with red arrows.   
 
I’ll do the corner rounding after I perform the crop indicated in SPM.  Then, the corner rounding 
menu in SPM is accessed by going to the Edit menu and selecting Add Fuzzy Border (shown in 
the figure).   
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Figure 3.  The “Add Fuzzy Border” menu option is used for corner rounding and other effects. 
 
This brings up a small dialog box that allows you to set four different parameters for your border 
and corner.  Making changes to any of these is immediately reflected in the preview window of 
the dialog box.   
 

 
Figure 4.  The options for creating rounded and fuzzy borders are accessed in this dialog box. 
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The first parameter is “Border width” (labelled 1 in the figure).  If the value of “Border width” is 
set to 0, you won’t be able get a rounded corner.  However, as you increase this number, a blank 
border is applied around all four sides of your image.  The thickness of this border is the number 
of pixels entered here.  If you just want a rounded corner, but not this extra border surrounding 
your entire image, then you should set the value of “Border width” to 1.   
 
Unsurprisingly, the rounded corner is defined by the parameter “Rounded Corners” (labelled 2).  
Again, you input the value in pixels.  Since it may not be obvious to you what pixel value to use, 
I think the easiest way to proceed is to start with a value of 0, and then to place your cursor over 
the up arrow at the right of the entry box (an arrow points to this in the figure).  Just hold the up 
arrow down by pressing the left mouse key, and watch what happens to the corner as the value 
increases.   
 
The “Color” option (labelled 3) selects the color of the blank area that is revealed as you increase 
the corner radius.  Clicking on this brings up a standard Windows color picker dialog box.  If the 
color you want isn’t among the ones presented, then select “Define Custom Colors” to mix it 
yourself.  If you haven’t applied any other kind of border to your image, and you’re intending to 
project your image, then this color should be set to black.   For a printed image, such as a stereo 
card, this should be set to the background color of the card.  In this case, I’ve chosen white, 
because this image is being printed on a white page.  Hitting OK applies all these options.  The 
results of what I’ve done so far are shown in Figure 5.  
 

 
Figure 5.  Finished image with rounded corners.  All remnants of the rounded corners from the 
original scan have been eliminated.   
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The final option in the “Add Fuzzy Border” dialog box is “Fuzzy gradient” (labelled 4).  This 
causes the edge of your window to be a smooth gradient, or vignette, rather than a sharp edge.  
However, this gradient is applied over the distance defined in “Border width,” so unless you set 
“Border width” to a higher value than 0 or 1, you won’t see the effect.   
 
These four options can be combined to create a variety of effects.  For example, if an image is 
cropped to a square format (1:1 aspect ratio), and the value for Rounded Corner is set to be half 
the size (in pixels) of the image, then the window will become a complete circle, as is shown in 
Figure 6.  Setting higher values for Border Width (tens, or hundreds, of pixels), along with a 
large Fuzzy Gradient (e.g. 100%), produces a vignette effect, shown next.  I encourage you to 
play with various possible values and see what results you can get. 
 

 
Figure 6.  A round window can be created by cropping an image square, and then setting the 
value for “Rounded Corners” to half the height (or width) of the image.   
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Figure 7.  This image was first cropped to a square aspect ratio, which gave it pixel dimensions 
of 1182x1182.  Then, a vignette effect was created using the following values in the “Add Fuzzy 
Border” dialog box: Border width = 84 pixels, Rounded Corners = 591 pixels, Fuzzy gradient = 
100%. 
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Getting it Straight 
 
By David Kuntz 
 
I often accidentally take photos with slightly tilted horizons.  Also, I sometimes want to correct 
for perspective distortion to straighten out buildings or trees, so that they don’t lean in towards 
the center of the frame.  StereoPhoto Maker has a simple to use, built-in adjustment to correct for 
both of these problems.   
 
The first photo shows a common problem.  In this picture, taken with a Fuji W3, the horizon is 
slightly curved, and also tilts down towards the right side of the frame.  I’ve added a straight, 
level, dashed line to the photo, along with some arrows, to make it easier to see the problem.  
This distortion occurs because the Fuji has a rather wide angle of view when it’s fully zoomed 
out (which is the state the camera is always in when you first turn it on).  The titled horizon 
occurs because I’m lousy at holding the camera straight.   
 

 
 
To make the adjustment that will fix this problem, open StereoPhoto Maker and load the photo 
(note that it’s usually best to perform these types of adjustments before you have cropped and 
windowed an image).  Then click on the “Adjust” menu, and select the very first option, which is 
“Easy Adjustment.”  This menu choice is shown in the graphic.   
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This brings up the dialog box shown in the next figure.  Several things are happening here, so 
I’ve duplicated the part of the window with the controls and made it larger, so that it’s easier to 
see everything.  First, I’ve checked the “Show Grid” option to give myself some lines that will 
make it easier to see when I’ve got the horizon absolutely level and straight.    
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Next, in the “Basic” tab, I’ve used the right/left arrow adjustments to rotate the image until it 
appears to be as parallel as possible to the horizontal grid lines.  All the adjustment options I’m 
using are outlined in the figure.  When performing the rotation adjustment, I just compared the 
horizon in my photo to the nearest horizontal grid line visually as best as I could.    
 
While I’ve now got the horizon level, it still droops at the edges, which are indicated with the 
yellow arrows.  Since the horizon in my photo is a curve, rather than a straight line, I’ll never be 
able to get it perfectly level.  Luckily, the program has an adjustment for this, too.  This is shown 
in the next figure.  
 

 
 
I’m still in the “Easy Adjustment” dialog box, but now I’ve clicked on the tab labelled “Barrel,” 
which is one to the right of “Basic,” and is outlined in the blown up section in the graphic.  
Again, I simply keep pressing the arrow on the adjustment slider (outlined) until it flattens out 
the horizon.  With this adjustment, the horizon is now both perfectly horizontal and flat.  To 
accept all the changes I’ve made, I just hit the “OK” button at the bottom of the adjustment 
section of the window.  Note that sometimes these adjustments will bring areas that are outside 
of your image into the frame; these areas will just look black.  If this happens, these can be 
eliminated by cropping.    
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Another particularly useful set of adjustments in this same dialog box are the ones for horizontal 
and vertical perspective.  These are found in the tabs labeled “V_Pers” and “H_Pers,” just to the 
right of the “Barrel” tab.  The next photograph (which has not yet been windowed or cropped) is 
a good example of how they can be employed.  In this photo, the bannister posts on the staircase 
leading up to the pagoda lean in because of the angle at which the photograph was taken.  
Sometimes, I might want that distorted effect, but in some cases I might want to eliminate it.   
 

 
 
To get rid of the perspective distortion, I start by loading the photo into Stereo PhotoMaker, and 
again go to the “Easy Adjustment” dialog box.  Then, I click on the “H_Pers” tab and move the 
slider in that section (outlined) until the posts are pointing straight up, instead of leaning inwards.  
Again, I use the grid lines as a visual guide.  This adjustment leaves me with posts that point 
straight up, but which are slightly curved.  To correct this, I go into the “Barrel” tab and make an 
adjustment as I did in the previous example (this adjustment isn’t shown here).   
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Note that making these perspective adjustments alters the shape of the frame to introduce some 
triangular shaped blank areas at the corners of the image (indicated with the green arrow), as 
well as blank material at the bottom.  These must be eliminated during cropping.  The final 
stereo image, cropped to get rid of these blank areas, and with the stereo window set properly, is 
shown here.   
 

 
 
There are numerous other options in these menus giving StereoPhoto Maker a variety of flexible 
and powerful tools for image correction.  I encourage you to experiment with them and see how 
they work for yourself.   
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Shaping up Your Photos 
 
I usually like my competition images to fill as much of our Club screen as possible.  I think this 
maximizes their impact.  This article describes how to use the StereoPhoto Maker (SPM) 
cropping tool to accomplish this. 
 
In order to perform this type of cropping, it’s first necessary to understand the simple concept of 
aspect ratio.  This is nothing more than the ratio of the width of an image (or display) to its 
height.  This is illustrated in the figure.  The aspect ratio of our Club screen is 4:3.  The aspect 
ratio of an HDTV is 16:9.   
 

 
Figure 1.  Definition of aspect ratio. 

 
The important thing to realize is that SPM automatically scales an image so that it will appear as 
large as possible on the display being used.  So, if an image is cropped to the same aspect ratio as 
the intended display, it will automatically fill that display when shown using SPM.  This will 
happen no matter what the actual pixel dimensions of the image are.  All that counts is the image 
aspect ratio.   
 
Therefore, if an image is cropped to 4:3, it will fill our Club screen completely when shown, 
because we use SPM to project images for our competitions.   
 
The good news is that it’s actually quite easy to crop to a fixed aspect ratio in SPM.  To 
accomplish this, select the Free Cropping Option (reached through Edit/Crop/Free Cropping 
Option).  This is shown in the figure. 
 

35



 
Figure 2.  Getting to the SPM Free Cropping Option menu. 

 
This menu selection will bring up the Free Cropping Option dialog box, shown in the next 
illustration.  The first thing to do in the Free Cropping Option dialog box is to click on the “keep 
Aspect-ratio” checkbox.  If this box isn’t checked, then SPM won’t constrain your cropping to 
the desired aspect ratio, no matter what numbers you fill in subsequently.   
 

 
Figure 3.  Free Cropping Option dialog box. 

 
Once the checkbox is selected, there are then two ways to set the aspect ratio in the Free 
Cropping Option dialog box.  The first is to click on one of the preset buttons (Classic stereo 
card, Holmes Card, 6x13 format, Cabinet Card).  If you click on any of these buttons, you will 
see that it changes the numbers displayed in the “Aspect ratio” section below it.   
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The second way to set aspect ratio in the Free Cropping Option dialog box is to fill in the 
numbers for X (width) and Y (height) manually.  Clicking within the two boxes allows you to 
enter your desired numbers.  The example here shows an aspect ratio of 4:3, which is the crop 
that would be used to make images fill our Club screen. 
 
Note that the values you enter for X and Y must be integers (whole numbers).  In other words, 
you can’t use 1.3, because the program will round that off to 1.  However, you don’t have to use 
the smallest set of integers for a given ratio.  For example, if you want to crop an image to fill an 
HDTV, you could use X=16 and Y=9, or X=1920 and Y=1080.  Both will give you exactly the 
same results when you go to crop the image.   
 
Once you’ve filled in the numbers you want for aspect ratio, then click “OK,” and you’ll be 
returned to your image.  The cursor will become a crosshair which you position on one corner of 
your image in order to begin the cropping process.   
 
SPM has several other cropping options, including “Custom Cropping” and several “Fixed Size 
Cropping” options.  These all force the program to crop to a fixed pixel size rather than a set 
aspect ratio.  I virtually never use these, and I think most people can ignore them.  If you want to 
create cropped, 3D images having set pixel dimensions, it’s much easier to do this using SPM’s 
multi-conversion dialog box.   
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Batch Resizing in SPM 
 
Sometimes it’s useful to resize one or more of your 3D digital images so that they have specific, 
fixed pixel dimensions.  I’ve found this useful, for example, when I’m creating a show 
comprised of still images.  Once I define the size of the canvas (e.g. 1920 x 1080) in the show 
creation software, then it’s much easier to produce the show if all the images are already at that 
exact size.   
 
As usual, StereoPhoto Maker already includes a simple, powerful way to accomplish this.  First, 
open StereoPhoto Maker and select “Multi Conversion” from the “File” menu: 
 

 
 
This will bring up the Multi Conversion options window.  There are seven different steps that 
must be completed in this dialog box in order to set up the resizing.   
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1.  Start by selecting the format of the original images (e.g. Side-by-side, independent left/right, 
etc.). 
 
2.  Then, navigate to the folder where the images are stored, and select the specific file image or 
images that you wish to process.  This is a batch process, so several images can be selected and 
be processed at once. 
 
3.  Click on the “Resize” check box.  This will open up a new check box, titled “Keep designated 
size.” 
 
4.  Click on the “Keep designated size” box.  This will open up three new check boxes.  
 
5.  Select the check button titled “Border.”   
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6.  Fill in the desired final image size, in this case the width is 1980 (pixels), and the height is 
1020 (pixels).  Note that you do not use the dimensions of the full side-by-side image (3840 
pixels).   
 
7.  Once all the images parameters are set and files selected, then click “Convert Selected Files” 
to process your images. 
 
There are several other optional steps that can also be performed in this dialog box, such as 
swapping the left and right images, adding text or logos, and performing various image 
processing tasks.  Also, you can select the output folder (where you want the finished, resized 
images placed), and add a prefix to the filename.    
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An Easy Way to Make Stereo View Cards 
 
by David W. Kuntz 
 
Those of currently involved with digital 3D photography face one significant problem; how can 
we share our photographs with others?  Users of the Fuji digital stereo cameras can view images 
on its autostereoscopic screen, but, obviously, these can’t be given away to others.  Plus, viewing 
the Fuji screen isn’t an immersive experience, and, at least to me, tends to make subjects look 
somewhat miniaturized.  The newest generation of 3D TVs promises to bring high quality stereo 
viewing to the masses.  But, again, these can’t be shared, and currently, aren’t a particularly cost 
conscious solution.  Thus, modern stereo photographers find ourselves learning what readers of 
this magazine already well know, namely, that stereo view cards are a great way to share 3D 
images.  And, with a number of different stereo viewers on the market, ranging from inexpensive 
plastic lorgnettes to handcrafted, wood stereoscopes, there is ample selection available in terms 
of cost and quality.   
 
Thanks to computers and digital photo printing, it’s now easy to make stereo view cards that are 
compatible with both vintage and modern viewers.  In fact, Masuji Suto’s StereoPhoto Maker 
software has all the tools built right into it required for making basic cards in a variety of 
formats.  This article reviews how to produce standard Holmes sized stereo cards (3½x7 inches) 
using this software, and also explains a simple technique for mounting photographic prints on 
card stock.   
 
Image Composition 
 
The process of stereo card making should actually start at the moment you press your camera’s 
shutter button.  This is because most digital 3D photographers are using camera gear that records 
in a 4:3 or 16:9 aspect ratio.  In contrast, Holmes format stereo cards are ideally set up for nearly 
square images.  While it’s certainly possible to accommodate a photo having virtually any aspect 
ratio on a card, using the native Holmes format maximizes the total image area, which generally 
delivers a more satisfying result.  This means that we must compose and shoot our photos with 
an awareness that they will ultimately be cropped into a square format.  In other words, elements 
at the edge of the composition will not show up in the final image.    
 
Perhaps the simplest way to see how this works is to go through the cropping steps with an actual 
image.  This will also serve to review how to crop photos to a fixed aspect ratio within 
StereoPhoto Maker for those who aren’t familiar with the process.   
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First, open your digital 3D image in StereoPhoto Maker.  Determine in your mind’s eye the 
nearly square crop that you will apply to your image.  An example of this is shown in the figure, 
which was specifically composed with a square crop in mind.  You may want to reposition the 
stereo window to take advantage of this new crop.  Do that before you start the cropping process.   
 

 
A square crop of a 4:3 aspect ratio photo.  The photo was composed with this crop in mind. 

 
To crop an image, go to the “Edit” menu, position your mouse over the item “Crop,” and then 
select “Free cropping option” from the flyout menu.  This will bring up a new dialog box where 
you specify the aspect ratio to which you want your crop to be constrained.   
 
Before you put in any values, make sure that you check to “Keep aspect ratio” box, otherwise 
whatever you enter here won’t be applied when you start cropping.  Next, you can select one of 
the program’s built in values, or provide your own numbers for image width and height (X and 
Y).  If you want an exactly square image crop, then enter 1 for both X and Y.  It’s probably 
simplest just to click on the built-in “Classic stereo card” choice which will fill in the values of 
21 fox X (width) and 23 for Y (height).   
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The first step in image cropping in StereoPhoto Maker is to select a crop aspect ratio.   

 
Once you hit “OK” in the “Free Cropping Option” dialog box, you’ll be returned to your image, 
and the cursor will be transformed into crosshairs.  Position the crosshairs in one corner of where 
you want your image to be cropped, and then press and hold down the left mouse button.  While 
still pressing the left mouse button, move the cursor to the opposite corner of where you would 
like your image cropped.  Usually, I start at the upper left, and then move to the lower right.  
Once the left mouse button is released, a rectangle that defines the crop will appear.  This can be 
positioned by holding down the left mouse button and moving the mouse.  Once you have it 
where you want it, one final left mouse click will apply the crop.   
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To crop an image, position the crosshairs at one corner, and then move them to the opposite 
corner while holding down the left mouse key.  One final left mouse click applies the crop. 

 
It’s useful to view your cropped image in 3D to make sure the stereo window is set exactly the 
way you want it.  Often, I find that I have to undo my crop (which can be accomplished by 
selecting “Edit/Undo”), readjust the window, and then recrop.   
 
Creating Card Artwork 
 
To put your cropped image into stereo card format, go to the “File” menu, and then choose “Print 
Stereo Card.”  This will take you to a large dialog box which contains all the options you’ll need 
to format and finalize your card. 
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Select “Print Stereo Card” from the “File” menu to begin creating a stereo card. 

 

 
The Stereo Card Print Setup dialog box has a wide range of options. 

 
The first thing to do here is to select a size for your stereo card from the dropdown menu labeled 
with a “1” in the figure.  The “Classic Stereo Card” format is 7 inches wide by 3½ inches tall; 
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choose this option.  Unfortunately, no photo labs have a standard print of this size; however, they 
virtually all have a 5x7 inch standard print.  The next step is therefore to change the “canvas 
size” of the image to this value.  This is done by selecting the “Canvas Size” button (labeled 
“2”).  A new dialog box will appear; enter a value of 7 for X and 5 for Y, and then “OK” to 
confirm these numbers.   
 
These few steps are actually all you need to do to produce a basic stereo card, but you’ll 
probably want to do a few other things in order to finalize your card.  One of these is to add text, 
such as a title and your name.   This text can be simply typed into the three blank fields in the 
“Stereo Card Text” portion of the dialog box (middle right of the dialog box).  Note that the 
“Title” and “Description” entries appear sideways on both sides of the card, whilst the “Author” 
text appears under the right image, smaller and right side up.  You can also choose the font, the 
font size and the text color with the controls in this section of the dialog box.  All the entries you 
make here are immediately reflected in the preview window on the left side of this dialog box, so 
it’s easy to try various different options and see what they do.   
 
Another important selection to make is the background color for your card.  This is set by 
clicking on the “BG color” button (labeled “3”), which brings up a standard Windows 
application color picking dialog box.  If you select a dark background color, you can change the 
font to a light color to enhance readability.   
 
There are several other options to choose from in the program, such as applying the arched 
windows used in classic stereo cards, or even converting your photos to sepia toned.  I encourage 
you to explore these. 
 
When you’re satisfied with your stereo card, then save it using the “Save as” button (labeled 
“4”).  There are several options for file format, with JPEG being the most universally accepted.  
If all has gone well, the results of your efforts will be a 5x7 format JPEG image that can be 
printed by virtually any commercial photo lab.   
 
Mounting a Stereo Card 
 
Most people like to mount their finished photos to card stock.  This makes them more durable, 
easier to handle, and keeps them flat in the stereoscope (which provides for better focus).  There 
are many different techniques that can be employed to accomplish this mounting.  Following is a 
description of one simple technique, the main steps of which are illustrated in the accompanying 
numbered photos.  These numbers are referred to in parentheses in the text. 
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The first step is to cut the 5x7 inch photo from the processor 
down to its 3½x7 inch final size (1).  Next, adhesive is applied to 
the card stock to which you will mount your photos.  I 
accomplish this using a variant of a technique taught to me by 
stereo view making guru David Thompson.  It involves the use 
of Scotch Positionable Mounting Adhesive, which is supplied in 
rolls that are 11 inches wide by 50 feet long.  Specifically, this 
material is a thin layer of adhesive on a backing.   
 
I cut a piece of Scotch Adhesive that is 7 inches wide by 10½ 
inches long (2).  I put wax paper over the adhesive side of the 
Scotch material while I’m handling it to prevent the glue from 
coming off on to my hands or paper cutter.  The adhesive doesn’t 
stick to waxed paper.   
 
Next, I bond my 7x10½ inch sheet of adhesive to a piece card 
stock of exactly the same dimensions.  To do this, the Scotch 
material is placed adhesive side down against the card stock (3), 
and then burnished on to it using a plastic squeegee that is 
supplied with the material (4).   
 
The card stock I use is called “comic book backer boards,” a 
material that was suggested to me by fellow stereo card maker 
Harry Richards.  These are precut pieces of card stock which are 
available in a variety of sizes.  I use 7x10½ inch, which is known 
as “silver age” size, because it matches the dimensions of comic 
books from this era.  Note that this is precisely three times the 
size of a Holmes stereo view.  This card stock, which is typically 
24 points in thickness, is acid free, archival material which is 
very suitable for mounting photographs.   
 
After the Scotch adhesive sheet is bonded to the 7x10½ inch card 
stock, I then cut it down into three 3½x7 inch pieces (5).  The 
next step is to simply peel the adhesive backing off the card to 
reveal the thin, even layer of adhesive (6).  The previously 
trimmed photo is then carefully matched against the card stock (7) so that the photo doesn’t 
overhang the card on any of its edges.  One of the advantages of the Scotch adhesive is that it 
doesn’t make a firm bond until pressure is applied.  So, if you’re not happy with the position of 
the photo, you can pull it off the card and reposition it.   
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Once the photo is properly positioned on the card, then apply 
pressure to set the adhesive.  I use a burnishing roller to 
accomplish this (8).  That’s it!  The card is finished.   
 
Many stereo view makers also like to put material on the back 
side of their cards.  To accomplish this, you can adhere a second 
sheet of Scotch material to the rear side of the card stock before 
it is cut down to final size.  Then, the material for the back, also 
cut down to 3½x7 inch size, can then be bonded to it.  Because I 
don’t put backs on all my cards, I typically just cut the printed 
paper for the back side down to 3½x7 inch size, apply spray 
mount adhesive to it, and then bond it to the card back.   
 
Another nice finishing touch for stereo cards is to round their 
corners.  This technique was utilized on most professionally 
produced vintage cards, and helps to avoid the damage to the 
card corners which can occur with handling.  This is best 
accomplished with a heavy duty corner rounder, such as 
produced by Lassco.   
 
This article has provided a brief introduction to one simple 
method for making stereo view cards.  But, there are many 
alternative approaches used by current card makers which can 
transform cards into craft items exhibiting tremendous creativity, 
as well as providing documentation on the subject material of the 
photograph.   
 
The best way to learn more about stereo view making is to 
participate in one of the Stereoscopic Society of America’s card 
folios.  This will expose you to the work of others, give you ideas 
on different techniques, connect you with others involved in 
stereo view cards and give you the chance to show off your work 
to a wide audience.  SSA contact information can be found in 
“The Society” column in this issue.   
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Digital Imaging Definitions 
by David W. Kuntz 

 
Digital imaging has made a huge 

impact in photography, and may 
ultimately largely displace traditional 
photographic film.  But, even if you’re 
still shooting exclusively with film 
cameras, the ability to digitally 
manipulate images offers tremendous 
creative power.  This article provides 

some basic digital imaging definitions for 
those just beginning with this technology.   

Computers can only store numeric 
information, so a photographic image, 
whether taken with a digital camera or 
scanned from film, must be somehow 
converted into a series of numbers.  
While there are a number of differing 
methods for exactly how image 
information can be encoded, they all 
share certain characteristics.  Digital 
images are mosaics, consisting of a 
rectangular matrix of picture elements, or 
pixels.  Each of these pixels consists of a 
value (or values) for either brightness (for 
black and white photos) or color 
information for that point in the image.   

The figure at left shows how this 
works.  Imagine we’re scanning a photo.  
We divide the photo up in a 20x20 array.  
We then determine the average brightness 
within each element of the array (let’s say 
0 is completely black, and 100 is white).  
Now we have a series of 20x20=400 
numbers, each between 0 and 100, that 
represents our image.  This final image is 
displayed at bottom.  This series of 400 
numbers is something the computer can 
store and manipulate.  

 There are a few parameters that 
are most important in our digital image.  
The first is total pixel count, or 
resolution.  The next graphic shows how 
increasing the pixel count makes the 
image look “sharper” or more 
continuous.   The best consumer digital 
cameras now have a resolution of 5 
million pixels (called 5 megapixels); 
much higher resolution digital cameras 
are available for the professional market.  
It’s also possible to scan 35mm film at 

about 20 megapixels resolution with 
consumer desktop scanners.  However, 
keep in mind that 35mm film itself has 
much higher resolution than this. 

Another important image 
characteristic is the number of possible 
gray levels or different colors (called 
color depth).  The effect of going from 
just two different gray levels (pure black 
and pure white) to more shades of gray is 
illustrated below.  More shades of gray 
make the image look more continuous.    

Most common computer image 
formats allow 256 different shades of 
gray for black and white images.  Since 
256=28, this is called 8-bit grayscale.   

Color can be represented a variety 
of different ways in digital images.  
Conceptually the simplest of these is 
called RGB (for red, green, blue).  This 
utilizes the fact that nearly any color can 
be obtained by mixing various amounts 
of the three primary colors (red, green 
and blue).   

Instead of a single number for 
pixel brightness, each pixel is now 
represented by three numbers, namely, 
the amount of red, green and blue.  If 
each of the three colors is allowed to 
have a total of 256 different levels, then 
the total possible number of values, or 
colors, is nearly 17 million 
(256x256x256).  This is called 24-bit 
color (because 8x3=24).   

Of course, the larger the number 
of pixels we use, and the larger the range 
of values we allow for color or grayscale, 
the bigger our image file.  Larger files 
take more disk space to store, and more 
computer processing power to handle 
speedily.   
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An Introduction to Digital Image Histograms 
by David W. Kuntz 

 
Anyone working with digital 

images should understand the image 
brightness histogram.  This is because the 
histogram provides useful information 
that can help you to transform your 
image in a variety of ways. 

What is a histogram?  A histogram 
is a graph that shows the frequency with 
which a certain condition occurs in a 
given set.  Let’s make this a bit more 
concrete with an example.  The box 
above contains a collection of various 
items.  The histogram of this collection is 
shown below. 

How does this apply to a digital 
image?  Keep in mind that a digital image 
is a mosaic of individual elements called 
pixels (picture elements).  For each pixel, 
there is a number corresponding to its 
grey value (for a black & white image), 
or numbers for its red, green and blue 
values (for a color image).   

A very low resolution digital 
image of a face is presented above, with 
spaces added between the pixels to make 
them more obvious.  As can be seen, each 
pixel of this black and white image 
consists of a single, solid shade of gray.   

Typically, there are 256 different 
possible shades of gray in a digital image.  
The value 0 represents completely black, 
and 255 corresponds to completely white.  
Some of these gray shades, and their 
associated numerical values, are shown at 
the bottom of the page.    

Let’s say we 
had an even simpler 
digital image than the 
one above.  The 
digital image shown 
at right consists of 
just nine pixels.  The 
gray value for each 
pixel can be read 
from the chart at bottom, and a histogram 
for this image is shown at top right.  
Hopefully, this makes it clear that the 
histogram is just a simple chart showing 
the number of pixels at each possible 
shade of gray within a given image.   

The next step is to look at a 

histogram of the low resolution digital 
image of the face. This histogram, 
generated automatically by Adobe 
Photoshop, appears above.  There are so 
few pixels in this crude image, that it’s 
still obvious that this is just a bar chart.  

I’ve added a scale to the bottom 
(from gray value 0 to 255), just 
for clarity.  This axis of the graph 
always goes from absolute black 
to white, no matter what the actual 
numerical values.  We don’t know 
the vertical scale of our graph, and 
virtually never care.  Our interest 
is just in relative numbers.  In 

other words, we want to look at the 
histogram and see if we have mostly dark 
pixels, midrange pixels or light pixels in 
our image.  The next installment of this 
column will examine histograms of some 
real images, and then we’ll learn how to 
manipulate them to improve images.   
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More on Digital Image Histograms 
by David W. Kuntz 

 
This column examines the 

histograms of some actual images.  This 
will serve as a helpful first step in 
understanding how to use the various 
tools in Adobe Photoshop for 
manipulating tonality in a photo.   

The first sample image is a scenic.  
Obviously, this photo is relatively dark 
throughout, and this is reflected in the 
histogram, shown immediately below it.  
I’ve also added a bar that shades from 
black to white at the bottom of the 
histogram, so that it’s clear what gray 
shade each part of the histogram refers to.  
As can be seen, a large number of the 
pixels in this image are in a narrow range 
of dark grays (shown by the rectangle).  
There are almost no pixels lighter than 
medium gray.   

The next image is a portrait with 
strong backlighting.  This has caused the 
background to be rendered as nearly 
black.  Fill flash was used to illuminate 
the face. 

The histogram for this image 
shows that it has an even, wide spread of 
pixel brightness levels.  There is a 
concentration of black pixels, 
corresponding to the large, dark 
background regions, as well as a spike 
near white, coming from the small bit of 
sky, the backlit hair and the model’s 
white shirt. 

Is there one ideal histogram we 
should be striving to achieve for all 
images?  Definitely not.  However, there 
are certainly some histogram 
characteristics that occur quite 
commonly.  Specifically, the typical 
histogram for a properly exposed image 
is a bell shaped curve (similar in shape to 
the first example) that extends from 
nearly black to nearly white.  An image 
with this type of histogram uses the full 
tonal range available, with most of the 

image being in the 
mid-tones.  But, while 
this may represent the 
best situation for most 
images, there are 
certainly plenty of 
exceptions where it 
doesn’t apply.   

Exposure 
problems are easy to 
spot using the 
histogram.  The most 
common problem is 
that the typically bell 
shaped histogram 
curve is clipped off on either the dark or 
light end, corresponding to 
underexposure or overexposure 
respectively.  The reason that this is 
particularly problematic is that it means 
that image information has been lost, and 
no subsequent manipulation will be able 
to recover it.  In contrast, when the entire 
bell curve shape is 
present, it is easy to 
spread it or compress it 
to increase or decrease 
image contrast.   

The Photoshop 
histogram can be set to 
display several 
different curves, and 
these are selected from 
the drop down Channel 
menu.  Most of the 
time you will use the 
RGB (red, green, blue) 
option, which shows the histogram for 
the entire image.  However, it is also 
possible to views histograms for each 
separate color and for the luminance 
channel (essentially a grayscale version 
of a color image).  There is also a Colors 
option which shows all three color 
channels in a single, color coded graph. 
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Manipulating Digital Image Contrast 
by David W. Kuntz 

 
My last two columns have 

explained how to understand digital 
image histograms.  Now we’ll see how to 
use them to alter image contrast.  One 
way of accomplishing this is in 
Photoshop is through the Levels 
command (Select Image, then 
Adjustments, then Levels).   

The Levels dialog box shows the 
image histogram, and has a few different 
controls for manipulating it.  The basic 
purpose of the Levels command is to 
allow you to stretch or compress image 
contrast at will.  Specifically, moving the 
black slider to the right (or entering a 
value greater than 0 in the left most Input 
Level box) stretches the histogram to 
make pixels of the gray level at which the 
slider now resides become black.  
Similarly, moving the white slider to the 
left (or entering a value less than 255 in 
the right most Input Level box) makes 
pixels of the gray level at which the slider 
now resides become white.   

This can be more readily 
understood by looking at an example.  
The top right image is our unretouched 
scenic photograph.  Moving the black 
slider to the right pulls the histogram to 

the left, as shown in the windows above.  
This causes the very darkest parts of the 
image to become completely black, 
illustrated in the middle version of the 
scenic.  Since there were already dark 
pixels in this image, there isn’t much of a 
change. 

Moving the white slider stretches 
the histogram to the right, as seen below.  
The resultant image is the bottom of the 
three, at right.  Now it has some obvious 
highlights.    

The middle slider affects image 
midtones.  It repositions the center of the 
histogram, without changing the 
endpoints.  This is called a gamma 
adjustment.  If you want to change 
gamma using the Input Levels box, it is 
specified with a value from between 0.1 
and 9.99, rather than as an absolute gray 
level.   

Like everything else in Photoshop, 
there are lots of other options and 
capabilities in the Levels command.  For 
example, holding down Alt (Option on 
Mac) and moving the sliders shows 
exactly where shadows or highlights 
occur.   
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Manipulating Digital Image Contrast II 
by David W. Kuntz 

 
The Photoshop Curves command 

(Image/Adjustments/Curves) offers us 
even more control over image contrast 
and tonality than the Levels command, 
discussed previously.  The Curves dialog 
box is shown below.  It includes options 
for choosing the specific color channel on 
which to operate, a graph where 
adjustments are performed, and buttons 
for saving curves and loading previously 
saved curves.   

The graph is most important part 
of this dialog box.  It contains two gray 
scale strips.  The bottom (horizontal) 
strip represents the gray scale tones in 
our original image.  The left (vertical) 
strip shows the tones to which these will 

be transformed by the Curves command.  
The Curves graph line itself is 
manipulated directly with the mouse.   

To determine how a specific gray 
shade is changed, you follow a vertical 
line up from the original tone to the 
curve.  Then you trace a horizontal line to 
the left to find the new gray shade that it 
will become when the Curve is applied.  
For the default curve (a line at a 45 
degree angle) provided when the dialog 
box is first opened, there is no change for 
any shade of gray.  This is indicated in 
the graphic at bottom left.   

Any curve that departs from the 45 
degree line causes a transformation in the 
gray scale, as seen below.  Specifically, 
this graphic shows a medium gray shade 
(about half way between black and white) 
being shifted up to a much lighter tone.  
This specific curve has actually been 
applied to an image consisting of a series 
of gray bars.  Examining the original and 
adjusted images, it is clearly seen that 

darker gray shades have now become 
lighter.   

The most important concept to 
understand about curve manipulations is 
that making the line steeper than 45 
degrees stretches contrast, while making 
its slope shallower reduces contrast.  This 
is demonstrated above.  The curve is 
steeper than 45 degrees in the shadow 
areas, so shades of gray that were 
originally quite similar now cover a 
broader range.  Conversely, in the 
highlights, there is less difference 
between gray shades than what we started 
with.  This effect is verified by 
examining the original and adjusted gray 
bar images.  The dark grays cover a 
larger tonal range in the adjusted image 
than in the original, and the tonal range 
of the light grays is more compressed.   

A number of anchor points can be 
added to the curve by mouse clicking, 
and the curve can then be stretched 
between these points with mouse.  A 
virtually limitless range of 
transformations can be achieved using 
this technique.  In particular, this enables 
the contrast in specific tonal ranges 
(shadows, midtones and highlights) to be 
manipulated independently.  I’ll explore 
this more in future articles. 
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Manipulating Digital Image Contrast III 
by David W. Kuntz 

 
This installment provides a 

detailed example of how to use the 
Photoshop curves function to adjust 
image contrast.  The top photo at right is 
our starting point.  The contrast in this 
image has already been stretched to 
utilize the entire possible tonal range 
using the Photoshop Levels command.   

The first step in the adjustment 
process is to place control points on the 
curve by left mouse clicking.  I have 
placed a total of five control points in this 
instance.  First, I roughly divided the 
curve intro three segments (shadows, 
midtones and highlights) and then placed 
a control point in the center of each of 
these regions.   

The first contrast manipulation is 
achieved by grabbing the control point in 
the middle of the highlights region and 
pulling it up.  This lightens the brightest 
regions of the image even further.  The 
results of this action are shown in the 
second photograph.   

The next example again uses the 
original image as its starting point.  In 
this case, the curve has been pulled up so 
as to lighten the midtones.  The effect is 
seen most obviously in the background of 
this particular image, which is now 
lighter and has less contrast. 

The final manipulation once more 
starts from the original image.  For this 
example, the lowest part of the curve has 
been pulled down, which darkens the 
shadows.  This shows up most obviously 
around the neck, shoulders and face of 
the figure in the sample image.  Also note 
that increasing the slope of the curve here 
has increased the contrast in these same 
parts of the image.  

When using the mouse to perform 
these adjustments, the curve usually 
moves symmetrically around the adjacent 
control points.  That is, pulling the curve 

up at one point causes it to move down 
on the opposite side of the control point.  
However, this can be corrected (if 
necessary) by simply grabbing the errant 
part of the curve and moving it back into 
the desired position.   
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Manipulating Digital Image Contrast IV 
by David W. Kuntz 

 
This column pulls together 

everything that has been discussed so far 
about digital image tonal adjustment by 
putting it in the context of a real world 
example.   

The original exposure from the 
digital camera is seen at top left below.  
The first adjustment is to use the 
Photoshop Levels command to stretch the 
image tonal range (bottom left image).  In 
this case the right slider has been moved 
left so that some of the brightest pixels go 
completely white.  This is most obvious 
in the image background, which has now 
gone from grey to totally white.  The 
adjustment dialog box for accomplishing 

this is shown at top right.   
Next, the Photoshop Curves 

command is used to make some finer 
adjustments.  First, an adjustment point is 
placed near the center of the curve, and 
the curve is pulled up slightly.  This is 
essentially a gamma adjustment that 
lightens most of the image pixels while 
leaving absolute white and black 
untouched.  The results of this are labeled 
“gamma adjustment” at top right below.  
The dialog box for this adjustment is 
displayed at middle right. 

Even after performing this 
correction, the photo’s main subject (the 
boy’s face) is still too dark.  To fix this, 

another adjustment point is added to the 
curve, and the curve is pulled up.  Doing 
this moves the curve symmetrically about 
the middle adjustment point and makes it 
steeper.  This stretches the contrast 
throughout the image mid-tones.  The 
final result is shown at bottom right. 
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Manipulating Digital Image Contrast V 
by David W. Kuntz 

 
I hadn’t planned on returning to 

the subject of digital image contrast 
manipulation again, but Oliver Dean 
recently exposed me to an extremely 
powerful adjustment feature in Photoshop 
called “Shadow/Highlight.”  In the few 
weeks since I’ve become aware of this 
tool, I’ve come to rely on it quite heavily.  
This is because it enables correction of 
one of the most common image problems 
much more easily than can be 
accomplished using either the Curves or 
Levels commands.   

The first image below illustrates 
the problem often encountered.  
Specifically, the image contains a 
combination of very light areas and deep 

shadows, and 
most of the 
detail in the 
shadow areas is 
lost.  The 
histogram for this image (shown directly 
below it) confirms that this image 
consists of mostly very light and very 
dark pixels, with very few in the mid-
range.   

Applying a simple curve 
adjustment (essentially a gamma 
correction) won’t solve this problem.  It 
is possible to add anchor points to the 
curve and correct just the shadow areas, 
but in practice this is difficult to 
accomplish with complete success.   

 

Selecting the Shadow/Highlight 
function (found under 
Image/Adjustments) brings up the dialog 
box above (select the “Show More 
Options” check box if this entire dialog 
box isn’t visible).  The adjustments are 
divided into three sections.  The first 
adjusts shadows, the second highlights, 
and the third affects the entire image.   

The “Amount” slider sets the level 
to which shadows are lightened (or 
highlights darkened).  The “Tonal Width” 
adjustment determines the tonal range of 
pixels to which that adjustment is 
applied.  For shadows, a small value for 
Tonal Width means the adjustment will 
only be applied to the very darkest 
regions of the image, while a larger 
setting will apply the correction to 
successively lighter areas (with the 
opposite situation applying to the 
Highlights adjustment).  

The “Radius” slider determines 
how many surrounding pixels are 

examined by the program when it is 
attempting to determine whether or not a 
given pixel is in a shadow area.  This can 
prevent the software from classifying a 
small dark feature in the image (such as 
an eyebrow) as a shadow and lightening 
it.  The optimum value for Radius varies 
tremendously from image to image, so 
setting this often requires some 
experimentation.  In addition, in some 
situations the Shadow/Highlight 
command can produce a result in which 
some areas of the image appear to have 
dark outlines.  This problem is usually 
remedied by changing the Radius setting.   

The final image below shows the 
result of applying the Shadow/Highlight 
command.  In this adjusted image, detail 

has been restored 
to the shadow 
areas without 
blowing out the 
highlights.  
Notice that even the very light detail in 
the sky has been retained.  This is 
confirmed by examining the image 
histogram, which shows that the large 
number of dark pixels have been evenly 
distributed throughout the tonal range, 
while the large group of light pixels 
(which correspond to the sky and steeple) 
are left largely unchanged.   

I encourage you to play with this 
extremely useful and powerful tool.   
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Fun with Photoshop Filters 
by David W. Kuntz 

 
Photoshop enables you to modify your images in a 

wide variety of ways.  The various filters, in particular, can 
produce interesting and visually compelling results.  These are 
accessed through the “Filters” menu, which contains about a 
dozen main options, each of which expands out into several 
more sub-options.  The exact function of these individual 
filters is then usually controlled using various parameters.   

There’s no shortcut for just playing around with the 
filters and experimenting with different input values.  The 
photos at right show an original (top) and the results of 
applying just three different filters. 

There are a few caveats when applying filters to stereo 
images.  First, many of the filters look for changes in image 
color or contrast in order to apply their results.  Therefore, 
even minor inconsistencies between the left and right images 
in a stereo pair can become more exaggerated and noticeable.  
Next, filters often reduce image detail, and this can detract 
from the stereo effect.  Finally, the action of certain filters, 
especially those that apply a texture, may make the subject 
matter appear to be behind a scrim in the final stereogram. 

I encourage you to experiment with Photoshop filters 
and share the results with the rest of the Club at our monthly 
competitions.    
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Let the Sun Shine – Photoshop Shadows/Highlights 
 
by David W. Kuntz 
 
“Shadows/Highlights” is a lesser known Photoshop command that solves a very common 
problem, namely, images that are too dark overall.  Along with “Sharpen” and “Curves,” it is one 
of the three Photoshop operations I perform on virtually every single digital image I take.   
 

 
Original photo 

 
A photo which I recently took at Eric Kurland’s 3-D Space illustrates the problem that 
“Shadows/Highlights” solves.  Most of this image is dark areas, and I can’t easily see the detail 
in them.  This can be confirmed by looking at the image histogram, which shows that most of the 
image pixels are at the low end of the luminance scale.   
 

 
Histogram of original photo 

 
It might seem that the simplest way to solve this problem is using the Photoshop “Curves” 
command.  To test that idea out, I’ve applied a simple curves adjustment (basically a “gamma” 
adjustment) to increase the overall brightness of the image.  This certainly does lighten up the 
darker image areas, however, it’s also blown out all the detail in the highlights.  I don’t want that.   
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Simple Photoshop “Curves” adjustment to lighten the image. 

 

 
The dark parts of the image are lighter, but the highlights (like the white display case) are now overexposed. 

 
Let’s see if “Shadows/Highlights” can address this problem.  To access the command, select 
Image/Adjustments/Shadows/Highlights.  This should bring up the dialog box shown next.  If 
you don’t see all of these same sliders, then check the “Show More Options” box at the bottom 
left of the dialog box.   
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The Photoshop menu for accessing “Shadows/Highlights.”   

 

 
The Photoshop “Shadows/Highlights” dialog box. 
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The adjustments in the “Shadows/Highlights” dialog box are divided into three sections.  The 
first adjusts shadows, the second highlights, and the third affects (adjusts) the entire image.  I 
almost never use anything except the three sliders in the “Shadows” section.  So, let’s not worry 
about all the other controls. 
 
Within the “Shadows” section, the “Amount” slider sets the amount that shadows (darker pixels) 
are lightened.  The “Tonal Width” adjustment determines the tonal range of pixels to which that 
adjustment is applied.  Thus, a small value for Tonal Width means the adjustment will only be 
applied to the very darkest regions of the image, while a larger setting will apply the correction 
to successively lighter areas.  
 
The “Radius” slider determines how many surrounding pixels are examined by the program 
when it is attempting to determine whether or not a given pixel is in a shadow area.  This can 
prevent the software from classifying a small dark feature in the image (such as an eyebrow) as a 
shadow and lightening it.  The optimum value for Radius varies tremendously from image to 
image, so setting this often requires some experimentation.  In addition, in some situations the 
Shadow/Highlight command can produce a result in which some areas of the image appear to 
have dark outlines.  This problem is usually remedied by changing the Radius setting.   
 
The final image shows the result of applying the “Shadow/Highlight” command with the values 
displayed in the dialog box here.  In this adjusted image, detail has been restored to the shadow 
areas without blowing out the highlights.  Specifically, note that the white display case and the 
two integral holograms (far left of the image) all have adequate detail and aren’t overexposed.  
While it wouldn’t be impossible to achieve this same result with the “Curves” command, it 
would take substantially more effort.   
 
I encourage you to play with this extremely useful and powerful tool.   
 

 
After the “Shadow/Highlights” adjustment, dark areas are lightened up, but the highlights are still properly 

exposed.  
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Histogram of final photo, showing a good distribution of pixel brightnesses. 
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3D General Interest 
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Making a Point 
 
By David W. Kuntz 
 
I’ve done well in competitions at my local Los Angeles 3D Club over the last few years, and my 
images typically get scores of 7 or 8, with even an occasional 9 (we score images from 5 to 9).  
But, if the judges saw most of my photos as they look straight out of the camera, I’d probably get 
mostly 6s and 7s.  I’m able to gain that extra point or two in competitions by taking a few simple 
steps.  In this article, I’ll show you some of the most basic ways to make that additional point.  
And, even if you don’t plan on entering competitions, and just want to share your images with 
family and friends, these same tips can help make your images better and more interesting to 
look at. 
 
As a sample image, I’ll use a photo I took of an unusual, corkscrew-shaped palm tree in Kona, 
Hawaii.  This is actually a “cha-cha” hyperstereo, shot with a Panasonic Lumix point-and-shoot 
camera, modified to take infrared images.  The original stereo pair is shown here.  The only 
manipulation that’s been done on it is to run it through the autoalign function in StereoPhoto 
Maker.  This is necessary for virtually all 3D photos, and especially for hand held hyperstereos.  
This is because the alignment errors on the latter can be quite substantial, making the unaligned 
photo difficult (and painful) to view. 
 

 
Original stereo photo, before cropping, windowing and retouching. 

 
My goal is to make a pure black and white image that I’ll print as a stereo card and enter into a 
Stereoscopic Society of America print folio.  For the stereo cards I make, the aspect ratio for the 
image is nearly square.   
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While there’s nothing wrong with my original image, there’s not that much right with it, either.  
In other words, it’s really just a snapshot.  So, just as I said at the outset, I need to do something 
to make it more interesting, and give it more potential for success should I enter it into a 
competition. 
 
To determine the direction I should take in manipulating this image, my first step is to ask myself 
why I took this photo to begin with.  In this case, I saw an unusual subject, and I wanted to make 
a photo of it that would get people to ask themselves, “What is this, and is it for real?”  I 
purposefully shot it in infrared in order to enhance that inherent sense of weirdness in the 
subject.  Specifically, infrared makes healthy plants look white, and darkens blue skies.  I knew 
this would add a nice contrast between my main subject and the background.  I also used 
hyperstereo to further increase the oddness of the subject by introducing exaggerated depth.    
 
Given all this, it seems to me that the first thing I want to do is to amplify the contrast between 
the subject (the palm leaves) and the background (the sky).  This will further extend what I 
achieved by shooting in infrared to begin with, and add more drama to the composition.   
 
I accomplish this in Photoshop, where I first convert the image to pure black and white, and then 
stretch the contrast to make the sky nearly black and the leaves nearly white.  As I stretch the 
contrast, I also bring out some detail in the trunk of the palm and in the clouds that wasn’t 
obvious in my original image.  To further enhance this detail, I use Photoshop to sharpen the 
image.  The results of these two manipulations are shown here.  To me, this is a way more 
interesting image than my original.   
 

 
Image after contrast enhancement and sharpening in Photoshop. 

 
Next, I want to crop the image and set the stereo window in a way that will go even farther with 
this same idea.  These operations will be performed in StereoPhoto Maker.   
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The figure shows some of the things I’m thinking about as I set my cropping (which, again, is for 
a nearly square aspect ratio).  First, I want to zoom in on my main subject, and eliminate 
elements from the composition which will distract the viewer from focusing on it.  These 
distractions reduce the impact of the composition.  In my opinion, judicious cropping is the 
single most important step you can take in improving your images, and I virtually never use an 
image with its original framing from the camera.   
 

 
Cropping set to eliminate unwanted elements and emphasize the main subject. 

 
In this particular case, I’m eliminating empty sky at both left and right of the frame, a second 
palm tree at the bottom left, and most of another tree at bottom right.  I’m purposefully keeping 
the top edge of the cloud because, by sheer luck, the shape of the cloud follows the shape of the 
palm tree trunk, thus emphasizing it (indicated in the photo with double-headed arrows).  Also, 
the cloud adds a bit of background which enhances the depth in the image.  In addition, this 
cropping places the top of the tree near the point dictated by the “rule of thirds.”  This is the 
point where imaginary horizontal and vertical lines that divide the composition into three cross.   
 
To finalize these adjustments, I set the image so that the closest part of the tree trunk, which is 
the nearest element in the composition, is just behind the stereo window.  Then I apply my crop.  
The final results are shown here. 
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Final stereo image, cropped for my stereo card format. 

 
The result of all this is a composition that has a single, obvious main subject, and in which all the 
elements harmonize to draw the viewer’s eye towards that subject, rather than distract away from 
it.  Image contrast has also been used to make the subject appear more prominent.  Plus, it adds 
interesting texture to the subject to give the viewer something to linger on after they’ve absorbed 
the large scale compositional elements.   
 
Did I make a point (or two?) with these changes?  Judge for yourself.   
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Seeing Double 
 
By David W. Kuntz 
 
There are certain topics of discussion which are perennial favorites amongst stereographers, and 
are always guaranteed to create controversy and heated discussion when they arise.  One of these 
is how to determine the maximum parallax, or deviation, that can be comfortably viewed in a 
stereo image.  Some people advocate the employment of formulas which relate the distance to 
the nearest and farthest objects in the composition, the lens separation, lens focal length and 
other factors, while others go by “tried and true” rules, such as the 1/30 or 1/50 rule.  And, some 
people just don’t worry about it at all! 
 
The topic was brought home to me recently when I reviewed the comments made regarding my 
stereoview “Paint Splatter” which circulated in one of the Speedy Alpha folios.  This image 
contains a very large amount of deviation.  The closest object has substantial negative parallax, 
while the farthest point in the composition has a deviation of around 1/15 of the image width, 
which is more than twice amount permitted by the venerable 1/30 rule.   
 

 
 
There’s no question that viewing this image gives the eyes a bit of a workout.  Indeed, in his 
comments on the card sleeve, Brandt Rowles noted that the “excessive parallax makes the 
background viewing hard.”  Similarly, Tom Moore said the stereogram was “a little hard for me 
to view.”  But, this viewpoint wasn’t universal.  For example, Betty Drinkut replied to these 
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earlier comments by stating, “I did not have any problems viewing.”  David and Linda 
Thompson echoed this same sentiment.   
 
The disparity in people’s reactions to this stereoview made me realize that there are clearly 
individual variances in our tolerance to total image parallax.  But, it also got me wondering if 
there are image specific factors that come into play as well.  In particular, I wanted to know if the 
way that parallax is distributed throughout an image is a factor in viewing ease.   
 

 
 

 
 
To test that theory, I made two stereo drawings.  The first shows a series of circles which get 
progressively farther away.  The second shows just two circles, having the same parallax 
difference as the closest and farthest objects in the first view, but without any intervening 
objects.  To my eyes, the first of these stereoviews is easy to view, while the second causes me 
some discomfort.  Again, the total deviation in these two stereograms is identical; it’s only the 
way that it is distributed that has changed.  This tells me that no formula or single value for 
maximum deviation (such as 1/30 of the image width) can suffice to always guarantee easily 
viewable results.  Plus, I still hadn’t addressed the issue of individual differences.   
 
At this point, I decided to seek professional help.  Specifically, I enlisted the aid of SSA member 
and Doctor of Optometry Donna Matthews.  Besides being an expert in the general workings of 
the human visual system, Donna has made something of a study of stereo vision, in particular.  I 
showed Donna these views, and she provided the following comments: 
 

“Views that are pleasing or easy to look at have objects laying along the z axis 
just far enough apart so that, when looking at the near subject, the background 
subjects (which are seen as doubled) are not too distracting. And vice versa, the 
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doubled foreground object should not distract from looking at a distant subject.  
This is called physiologic diplopia.  In real life, physiologic diplopia is present all 
the time, everywhere we look. When we look directly at an object in space we see 
it as clear and single.  What our brain ignores is the reality that all objects in 
front of, and behind, the object in focus are doubled.” 
 
“To test this, hold both index fingers in front of your nose at distances of 10" and 
15".  When you focus on the near finger, the more distant finger is seen double.  
Likewise, when looking at the distant finger, the closer finger appears doubled.” 
 
“People who frequently view stereo and enjoy looking at numerous types of 3D 
presentations would seem to be self selected to have ‘normal’ binocular vision.  
Then, there are seemingly normal people don't like 3D.  What puts them off 3D is 
usually a result of imbalances in their binocular vision system.  The major factors 
involved are the ability to accommodate (sustain clear focus on a near object) 
and to converge (cross the eyes well enough so that the near object is seen as 
single).  It is certain that the interaction between how the eyes focus (or 
accommodate) on a target and how they cross or uncross (converge or diverge) to 
keep a target from doubling is complex.  The systems are inter-related.  When one 
is engaged the other is affected.” 
  
“To view a stereo image, our eyes either converge or diverge to overlay a pair of 
similar images one atop the other.  These vergence eye movements are voluntary, 
and, with practice, most individuals get better at controlling them.  People vary in 
their ability to converge and diverge their eyes at will.  The norms for vergence 
eye movements were established and published by optometrists and vision science 
researchers by the 1980's.” 

 
“Just as filmmakers acknowledge a 'depth budget' when scripting depth as a 
creative element, still images also have a range along the z axis at which to place 
near and far objects for comfortable viewing. Look at the first stereo drawing 
where the eye glides easily from the near to far circles.  This is a 'step vergence' 
eye movement.  The eye and brain easily 'make sense' of the progression of depth 
as the circles are 'stepped' from near to far.  The second drawing is an example of 
a 'jump' vergence eye movement.  The eye position cannot glide easily from near 
to far in order to interpret the targets.” 
 
“In both figures, the depths of the near and far circles are identical. However, in 
the second, it is the superimposition of the near target over the far target that 
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causes visual confusion and discomfort. Our eyes ever only see one thing at a 
time as clear and single.  Everything else surrounding the object of attention is 
doubled and is frequently blurred.” 
 
“When looking Paint Splatter, the same rules apply.  If attending to the closest 
leaf, everything behind it is doubled.  For some viewers this poses no difficulty.  
Others find the disparity of the background elements of the left and right images 
too great to fuse.  The range of vergence eye movements required to focus from 
far to near likely falls within established norms.  It is the arrangement of the near 
and far objects in relation to each other that introduces challenges to viewing.” 

 
I think the examples and analysis presented here prove that there is simply no single formula or 
rule which can be universally applied to all instances, and will always guarantee stereo images 
which maximize the use of 3D, yet are still comfortable for everyone to view.  Thus, the assorted 
schemes proposed by various 3D photographers are somewhat like the pirate’s code – that is, 
more what you’d call “guidelines” than actual rules.  But, I also doubt that this will end the 
discussion on this topic.   
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An Interview with Phil “Captain 3D” McNally 
by David W. Kuntz 

 
Disney’s recently released film 

“Meet the Robinsons” has set a new 
standard for 3-D cinema, both in terms of 
its display technology, as well as in the 
use of the stereoscopic effect to support 
and enhance the storytelling.  SCSC 
member Phil “Captain 3D” McNally led 
the team of about nine people (also 
including Club members Brian Gardner 
and Bernard Mendiburu) that performed 
the 3-D conversion of “Meet the 
Robinsons.”  I spoke with him about the 
artistic and technical challenges his group 
faced in this filmmaking process.   

 
DWK: “Meet the Robinsons” was 

the only 3-D feature I’ve ever seen that 
was completely without eyestrain, yet the 
stereo effect was quite pronounced.  How 
did you accomplish this? 

 
PC3DM:  There were two main 

factors.  The first is the Real D system, 
which maintains perfect alignment and 
synchronization during projection.  The 
second was a very studied use of 3-D in 
the conversion of the film.  For my team, 
the first step in this process was to 
perform some testing to establish the 
viewing comfort limits of an actual 
audience, and also to determine some of 
the more subtle perceptual aspects of the 
3-D effect.  To accomplish this, we 
distributed a group of people throughout 
a movie theater with a 40 foot screen and 
then showed them a series of test images, 
such as grids and spheres.  As we ramped 
up the interocular spacing on each image, 
we asked the audience to rate their 
comfort level and also to tell us when the 
object looked “fully round.”  Then, we 
plotted the results as a function of seat 
position to give us the proper amount of 
parallax for various situations.  However, 
we weren’t just looking for hard, absolute 

limits.  Rather, we wanted to establish a 
scale (e.g. comfortable, extreme, painful) 
that would correlate with our “depth 
script” for the film.   

 
DWK: What do you mean by 

“depth script?”   
 
PC3DM: The 3-D team reviewed 

the entire movie, both the actual film and 
story boards, and decided where and how 
we wanted to employ the 3-D effect 
throughout; this was the depth script.  
The idea was to support the underlying 
mood of the story at any given point with 
the stereoscopic effect.  So, when the 
characters are depressed, the 3-D flattens 
out, and when the action or emotion 
expands, so does the depth.  In addition, 
we purposefully break the window, or 
use extreme parallax, when we want to 
support the characters’ experience of 
danger or feeling off balance.   

DWK: So the depth script then 
translates into the interocular spacing 
you use in each scene? 

PC3DM: It’s quite a bit more 
complicated than that for several reasons.  
Keep in mind that “Meet the Robinsons” 
was already shot when the 3-D team 
came onboard, and it wasn’t really 
composed for stereo.  For example, in 
some cases the director created scenes 
with a character in close up, shot with a 
long lens, but with objects at infinity in 
the background.  This is something you’d 
traditionally avoid in 3-D because of the 
large amount of parallax it introduces, 
and because the long lens tends to reduce 
the perception of roundedness.  We were 
tasked with rendering each scene into 
3-D, without making any changes to 
camera position, lens focal length or 
composition.  Because there are 
tremendous scene to scene variations in 

intrinsic depth and lens focal length, 
there’s no straightforward relationship 
between the depth script and the specific 
value of the interocular spacing in a 
given scene.   

 
DWK: Then how did you 

determine the interocular spacing, by 
trial and error? 

 
PC3DM: Actually, we didn’t work 

directly with interocular spacing at all.  
We took the results of the testing I 
described earlier and used these to give 
us the actual, on screen spacing between 
an element in the left and right eye views, 
in pixels, for various conditions.  Of 
course, working in pixels makes our 
results dependent on the final output 
resolution and the size of the screen, but 
these values were fixed at the outset.  
Then, we created a virtual stereo rig in 
software that we used to render each 
scene.  In order to set up a scene, we told 
the rig the spacing we wanted to achieve 
between any two scene elements, in 
pixels, and it automatically adjusted the 
camera interocular distance to achieve 
this. Furthermore, some scenes were 
rendered using multiple stereo rigs.  For 
example, to deal with the long lens close 
up situation I mentioned, we could “turn 
off” the main character, and shoot the 
background with a small interocular; then 
we could “turn off” the background, and 
shoot the main character with a different 
interocular that produced the desired 
amount of roundedness.  These separate 
takes were then composited together to 
make the final rendered scene.  In some 
shots, we used as many as four rigs.  All 
together, this approach is what enabled us 
to consistently implement our depth 
script, regardless of the intrinsic depth in 
any given scene.   
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DWK: Unlike other 3-D films I’ve 
seen, I noticed that the stereo window in 
“Meet the Robinsons” wasn’t fixed at a 
constant depth.  Why did you choose to 
do this, and how was it implemented? 

 
PC3DM: In past live action 3-D 

movies, the window was essentially set 
when the film was shot, and its location 
was determined by the film gate in the 
camera, and the use of camera “toe in.”  
On “Meet the Robinsons” we used 
parallel computer generated cameras to 
avoid the keystone distortion and vertical 
alignment errors associated with toe in.  
The zero parallax setting was controlled 
by moving the virtual film backs of these 
virtual cameras.  It is one of the great 
advantages of computer animation that 
we have absolute control over these 
camera settings that would be almost 
impossible in real life.  But we didn't stop 
there.  We also created a stereo window 
that was independent of the physical 

screen.  I had read in Lenny Lipton's 
book about the Spottiswoode brothers 
using a fixed stereo window that was 
separate from the screen, in their film 
The Black Swan. I also remember the UK 
Stereoscopic Society often set their two 
slide projectors to create a stereo window 
slightly in front of the screen surface to 
help hide any surface texture, and I know 
Brian had run similar experiments in the 
past.  The dynamic stereo window in 
“Meet the Robinsons” moved in all 
directions - in and out from shot to shot 
or within a shot itself, often set at an 
angle or even tilted back or set behind the 
screen occasionally - whatever helped the 
shot.  The technology has never really 
existed before that would allow it to be 
implemented to the degree that we did.   
So, by varying window distance and 
tilting it a few times, which was 
suggested by Brian, we were able to keep 
objects behind the window almost 
whenever we wanted.  It also allowed us 

to purposefully break the window when 
we thought it would support the 
storytelling, as I mentioned when I talked 
about the depth script.  For example, in 
the big fight scene with the 
tyrannosaurus, we originally set the 
window forward of the action.  But, when 
we reviewed this, we realized that it 
made the scene appear too controlled, so 
we took the window out entirely.  The 
idea was that our use of the window up to 
that point in the film had established the 
rules of the safe world, and we wanted to 
suddenly shatter that to reinforce the 
feeling of being in a war zone.  Another 
scene where we very carefully 
manipulated the window was in the 
family reunion scene.  There is a 
progression of the shots where the 
Robinson family is asking Louis if he 
wants to be adopted, and as the intensity 
of the scene builds up we moved Louis 
through the window into audience space 
and even made him more rounded.  Then, 
when his hat gets knocked off and his 
true identity is revealed, he goes back 
behind the window.   

 
DWK: Were there any other 

significant technical considerations you 
had to keep in mind in converting to 3-D, 
such as ghosting?  

 
PC3DM: There were a few high 

contrast sequences in which we 
purposefully converged bright objects on 
the screen in order to minimize ghosting.  
We had a Real D system for looking at 
the dailies and this gave a reality check 
on our work.  Also, we adjusted 
brightness and color values throughout 
the film to compensate for the 
characteristics of the projection and 
viewing system.  For example, the 
polarized glasses are slightly green, so 
we shifted color to the red to correct for 
this.   

DWK: Thank you for your time.  
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An Interview with Lenny Lipton 
by David W. Kuntz 

 
The REAL D projection system 

has been a critical enabling technology in 
the recent resurgence of 3-D cinema.  I 
spoke with Lenny Lipton who is Chief 
Technology Officer of REAL D and has 
been a major force in technological 
innovation in 3-D display over the past 
25 years.  

DWK: Why did REAL D come into 
existence? 

LL: The technology for 3-D 
movies that was created in the 1950s, and 
used largely without modification until 
the present, typically relies on two 
separate projectors that are mechanically 
coupled and synchronized.  This is a 
cumbersome approach that is difficult to 
implement properly in practice, and it 
also requires a skilled and attentive 
operator to project the film.  Anyone who 
has seen 3-D motion pictures projected 
using this type of system knows the 
results.  It’s difficult to maintain proper 
horizontal and vertical alignment, and 
this produces eyestrain and fatigue in the 
viewer.  Plus, it’s quite possible to get 
differences in brightness and color 
between the left and right channels, and 
even to lose synchronization.   

The emergence of high quality, 
digital movie projectors based on the 
Texas Instruments DLP (digital light 
processing) technology a few years ago 
opened up the possibility of 
implementing field sequential 3-D.  In 
particular it was one of our goals to 
create a system using a single projector 
that avoids essentially all of the 
drawbacks of prior film based 3-D 
projectors.   

DWK: Please give me an overview 
of how the REAL D projection system 
works.  

LL: The REAL D system utilizes 
any one of the standard DLP cinema 
projectors as its source.  Normally, 2-D 

movies are projected at 24 fps (frames 
per second).  The REAL D system uses a 
single projector operating at 144 fps.  
Specifically, each left/right image of a 
single stereo-pair movie frame is 
concatenated in a sequence of L, R, L, R, 
L, R.  The light from the projector then 
passes through our ZScreen.  This is an 
electronically controlled liquid crystal 
modualtor that takes the unpolarized 
output from the projector and then turns 
it alternately into left or right handed 
circularly polarized light, in exact 
synchrony with the fields.  The image 
then reflects off the projection screen, 
which must have an aluminum surface in 
order to maintain the polarization 
characteristics of the light.  The viewers 
wear glasses with circular polarizers 
which channel the left and right images 
to the appropriate eye.   

DWK: What’s the reason for 
repeating each left/right pair three times, 
instead of just once? 

LL: There are two main reasons.  
First, it completely eliminates any flicker.  
Second, we’ve found that it minimizes 
image jitter, which has always been a 
problem with film projection.  By jitter, I 
mean jerky or discontinuous movement 
of the image from frame to frame.  This 
can be annoying to behold.   

DWK: Why did you decide to base 
your system on circular polarization, 
instead of the linear polarization that’s 
more commonly used for 3-D projection? 

LL: First of all, the push-pull 
liquid crystal pi-cell device naturally 
produces circular polarization.  It is more 
difficult or may even be impossible to 
create linear polarization with a liquid 
crystal device that has the same 
characteristics in both eyes.  By contrast, 
the ZScreen and its circular polarization 
output is symmetrical.  By this I mean 
exactly equal brightness, color and 

dynamic range in the left and right eye 
views.  Plus, systems based on circular 
polarization are more or less insensitive 
to viewer head tilt, which increases 
comfort when watching feature length 
films. 

DWK: I understand that you also 
implemented some techniques for 
reducing image ghosting. 

LL: We call it “ghostbusting.”  
The weak point in any polarized 
projection system is always the screen, 
which depolarizes.  This causes cross talk 
or ghosting, which means that you see 
some of the right eye view with the left 
eye, and vice versa.  Ghosting is worst 
when you have a high contrast image 
(e.g. bright subject on a dark background) 
and there is a large parallax.  What we do 
is analyze the image and darken the area 
of the image where the ghost would 
appear so as to null it out.  In the past, 
this correction was applied in post 
production, but in the future, the system 
will be able to do it on the fly in the 
projection booth.    

DWK: 3-D fads have come and 
gone many times.  What’s going to make 
the REAL D system any different? 

LL:  Several things.  First, it’s 
easy for the theaters to use and extremely 
reliable.  There’s no operator training 
involved.  Second, the exhibitors will 
make a lot of money.  Real D movies 
have done three times better than the 
same show released in 2D.  The 
exhibitors need a “silver” screen, but the 
glasses are inexpensive and disposable.  
Finally, it delivers great results, which, if 
the source material is produced correctly, 
is totally free from eyestrain.  But, even 
with all this, REAL D is continuing to 
innovate. 

DWK: Thank you, Lenny.   
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The Sun in 3-D 
by David W. Kuntz 

 
Our sun is the source of virtually 

all the energy on Earth and without it, life 
would not exist on our planet.  Energy 
from the sun drives our daily weather 
patterns, and thus exerts a constant 
influence on our life.  So, it’s no surprise 
that scientists study the sun and wish to 
learn more about how it influences the 
Earth’s environment.   

One area of interest is so called 
“coronal mass ejections” (CMEs).   
These are incredibly powerful eruptions 
that can blow up to 10 billion tons of the 
sun’s outer atmosphere into 
interplanetary space over just a few 
hours. This matter typically travels away 
from the sun at speeds of around 1 
million miles per hour.  When this matter 
reaches Earth, it can damage the satellites 
we use for communications and global 
positioning, and even cause disruptions 
in our ground based electrical power 
distribution systems.   

NASA launched the STEREO 
(Solar TErrestrial RElations Observatory) 
spacecraft on October 25, 2006, to study 
CMEs and better understand the sun.  
STEREO actually consists of a pair of 
essentially identical spacecraft.  Each has 
the same array instruments, including 
cameras for imaging the sun at several 
different wavelengths of light in the 
visible and ultraviolet.  Each of these 
ultraviolet wavelengths shows material at 
different temperatures, and therefore 
gives us a way to probe the dynamics of 
the sun’s atmosphere in some detail.  
Most importantly, the two satellites can 
be operated so that their exposures are 
made simultaneously.   

The STEREO satellites have been 
placed in orbit around the sun (rather 
than around the Earth), and their 
separation continues to increase over 
time.  Currently, they are about 

50 million miles apart, making them the 
largest baseline stereo camera ever 
constructed.   

All STEREO images are available 
on the mission’s excellent web site, 
found at http://stereo.gsfc.nasa.gov.  
Follow the links to “Today’s Images” or 

“Gallery” to view them.  There are both 
movies and still images.  The current 
baseline actually produces images that 
are too hyperstereo to view comfortably.  
However, those from May or June, 2007, 
can be easily viewed.  A few sample 
images are reproduced here.   
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Mars in 3-D 
by David W. Kuntz 

 
The Spirit and Opportunity rovers 

that landed on Mars in January, 2004, 
were both equipped with 3-D cameras, as 
seen in the drawing below.  These were 
intended to give scientists a more 
accurate view of the local topography and 
also aid in navigation.  However, many 
of the Mars 3-D images transcend their 
scientific utility, and can provide 
exciting, thought provoking and visually 
compelling views of the red planet.  
Viewed under the right conditions, these 
high quality images can deliver an 
experience that is the closest thing to 
standing on the Martian surface that any 
of us are ever likely to experience.   

Every single image acquired by 
the rovers’ imagers (and each rover has 
several) is posted on the JPL website.  
They are freely accessible, and can be 
downloaded and manipulated by the user 
in any way desired.   

The 3-D photographs are produced 
by the so-called “Panoramic Camera,” 
which delivers two, separate 1024x1024 
pixel images.  I have made about 50 of 
these into standard format (3.5 inches x 7 
inches) stereo cards.  I chose the stereo 
card format because it provides a good 
match with the image resolution and 
aspect ratio of the rover images.  Even 
when viewed under the magnification of 
a typical Holmes style stereoscope, the 
individual pixels aren’t readily apparent.  
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The images can even be cropped to about 
two-thirds of their original size without 
any degradation in quality.   

I prepare the stereo cards digitally 
using Stereophoto Maker and CorelDraw.  
The stereo window must be adjusted in 

virtually every case.  In addition, there 
are often minor differences in 
magnification or slight rotational errors 
between the left and right images.  All 
these problems are easily corrected in 
Stereophoto Maker.  I then use 
CorelDraw to adjust tonal range and 
contrast, and to create the borders and 
text for each card.  The final images are 
output as 5x7 photographic prints, and I 
trim these to stereo card size and mount 
them on card stock.  The result is 
illustrated below.   

The stereograms reproduced here 
are a representative sample of some of 
the more compelling vistas captured by 
the two rovers.  There are also numerous 
close-ups that show interesting detail in 
rocks and the soil.  Both the rovers are 
still operating at this time, so new images 
continue to come in.   

The home page for the rovers is: 
http://marsrovers.jpl.nasa.gov/home/ 

The raw images from the Spirit 
and Opportunity Panoramic Cameras are 
listed on two different pages: 
http://marsrovers.jpl.nasa.gov/gallery/all/
spirit.html 
http://marsrovers.jpl.nasa.gov/gallery/all/
opportunity.html 

First, select the Sol (the Martian 
equivalent of a day) that you want to 
view (highlight the entry and click on 
“View Selected Sol”) and you will be 
presented with a series of thumbnail 
images.  Clicking on any of these brings 
up a full resolution image, which can be 
saved to your computer by right mouse 
clicking.  The left and right images of a 
stereo pair are always presented right 
next to each other.    
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Some Thoughts on Photo Judging 
by David W. Kuntz 

 
After judging the PSA Traveling 

Exhibition at the last SCSC meeting, 
someone asked me what criteria I had 
used in my decision making.  While the 
process is somewhat subjective, there are 
several well-established elements that 
comprise judging.  This is why slide 
scores are often fairly consistent amongst 
the judges in a competition.  This column 
reviews the main criteria for judging 
stereo images. 

 
Composition 

Composition, that is, the 
arrangement of elements within the 
photograph, is one of the most important 
criteria to consider.  I ask myself several 
questions about composition during the 
judging process.  Is there a main subject, 
and does the arrangement of elements 
within the photo naturally lead my eye to 
it?  To assess this, I look for balance, 
leading lines, repetition of forms, and 
other standard compositional techniques.  
I also look to see if there are any 
elements in the composition that are out 
of place.  That is, things which distract 
me or are not in harmony with the rest of 
the image.   

When judging composition, I often 
try to imagine that I’m standing where 
the photographer was when they took the 
picture.  I then ask myself if I could have 
framed the image differently, or moved 
my position, so as to have produced a 
better photo.  Frequently, I see images 
that would be improved if the 
photographer had pointed the camera 
down to include less empty sky at the 
top, or moved closer to the subject to 
make it more prominent.   

 
Lighting 

Lighting sets the mood of a 
photograph, and is often the thing that 

separates a pleasant snapshot from a 
dramatic image.  The best lighting for 
scenic photographs usually occurs around 
sunrise and sunset.   

Lighting and composition must 
work together.  Is the main subject lit so 
as to emphasize it and portray it 
consistently with the underlying message 
of the composition?  Too often I see 
photographs in which the main subject is 
in shadow, making it hard to discern.  
This is especially problematic when the 
subject is a person’s face.  My eye 
struggles to make out the main subject 
and is frustrated; I take that frustration 
out on the photographer by lowering my 
score! 

Lighting also has a technical 
component.  By this I mean whether the 
image is properly exposed, overexposed 
or underexposed.  A good exposure 
typically uses the entire tonal range of the 
film, and usually has good color 
saturation.  In overexposure, highlight 
detail is washed out, and underexposed 
images are too dark.  Those entering our 
Club competitions should be aware that 
projected images (especially in our 
Realist format TDC projector) often 
appear darker on the screen than they do 
in a hand viewer.    

 
Use of 3-D 

It’s my opinion that for a photo to 
score well in a 3-D competition, it must 
make good use of the 3-D effect.  
Typically, accomplishing this requires a 
composition with foreground, mid-
ground and background.   

Proper use of the 3-D effect has a 
technical aspect, too.  By this I mean 
limiting the amount of overall depth or 
parallax within the composition so that 
the image is comfortable to view.  When 
it’s painful to view a photo, expect me to 

knock off some points in my judging.  
Again, keep in mind that the eye can 
tolerate much more parallax in an image 
when it’s seen in a hand viewer as 
opposed to when it’s projected.   

 
Impact 

Images that cause an emotional 
reaction are those that are most likely to 
do well in competition.  This is especially 
true because we only see the photos 
briefly, and often judge based on our first 
impression.   

It’s difficult to say what gives a 
photo impact, although we all know it 
when we see it.  I think that there are two 
main factors.  The first is strong contrast.  
Bold lighting, bright colors and odd 
compositional juxtapositions are 
examples of contrast.  All these things 
make us sit up and take notice.   

The second is thematic 
universality.  This means a main subject 
that has a universal and powerful 
emotional content.  Examples of this are 
dramatic natural scenery, physical beauty 
in a person, or a composition that clearly 
portrays a human emotional connection.   

 
Mounting 

Most judges will count off for 
poor mounting, especially if it makes an 
image difficult to view.  The most 
common mounting error is having subject 
matter come through the window.  
Rotational errors or vertical 
misalignments between the left and right 
images of a 3-D pair are also serious 
mounting problems.   

Mounting can also manipulated 
purposefully to enhance composition.  
For example, bringing the closest element 
in the photo right up to the window tends 
to enhance our connection with the 
composition and increase impact. 

78



 
 
 
 

Film 3D Photography 
  

79



Common Stereo Camera Formats 
by David W. Kuntz 

 
The Realist format, developed by 

Seton Rochwhite, is what enabled the 
1950’s stereo boom of which our current 
obsession is still a distant echo.  The 
importance of the Realist format is that it 
facilitated the design of relatively simple 
35mm cameras.   

When one views an uncut roll of 
Realist format film, the ordering of 
frames appears to be somewhat random.  
It’s not; in fact, it’s quite logical.   

The easiest way to understand the 
format is step through its operation.  The 
first exposure in a Realist format camera 
consists a pair of images (labeled #1 right 
and #1 left in the drawing below).  Each 
frame has a width of 23.5mm, or five 
sprocket hole perforations (henceforth 
called perfs).  These two images are 
separated by a gap of 10 perfs.   

After the first exposure, the 
camera is advanced the width of two 
frames, or 10 perfs.  Exposure #2 is then 
made; this process repeats until the end 
of the roll.  As illustrated, this causes a 
single frame to be wasted next to the first 
right hand frame; likewise a single frame 
is wasted at the very end of the roll. 

The Realist format offers three 
major benefits.  First, the center-to-center 

spacing between the left and right images 
is about 70mm which corresponds well 
with the typical human eye (or 
interocular) spacing of 65-70mm. 

Second, the Realist format wastes 
little film on a roll – just the two blank 
frames mentioned earlier. 

Finally, the Realist format uses a 
consistent 10 perf advance between each 
exposure.  This is significant because a 
camera with a consistent advance is 
simpler to design and build than one with 
a varying advance.   

An alternate approach to the 
Realist method is the full frame format.  
As the drawing shows, the first exposure 
in this format consists of two (a left and a 
right) eight perf wide frames.  Eight perfs 

is the size of standard 35mm film frames.  
The camera is then advanced 8 perfs 
(1 frame) and a second exposure is made.  
To make the third exposure, the camera 
must next be advanced 24 perfs 
(3 frames) because there is no more open 
space for another exposure between the 
images already taken.  This is called a 1-3 
advance.   

The full frame format wastes no 
film whatsoever, and has a separation of 
about 75mm between left and right 
images.  This is just slightly hyperstereo, 
and not pronounced enough to be very 
noticeable.  By reducing the frame width 
to seven perfs and using the same 1-3 
advance scheme, this spacing can be 
reduced to about 65mm; this is called 
European Format. 

Many modern cameras use an 
electronic, as opposed to a mechanical, 
advance system.  In this case, a motor 
drives the film take up spool, and there is 
no sprocket wheel.  Electronic sensors are 
used to determine how far the film has 
moved.  The 1-3 advance is easier to 
implement in these cameras because it 
simply requires changing the camera’s 
software, rather than implementing a 
complex gearing system. 

#1
Right

#2
Right

#3
Right

#4
Right

#1
Left

#2
Left

#3
Left

#4
Left

8 perf
advance

8 perf
advance

24 perf
advance

#3
Right

#4
Right

#6
Right

#4
Left

#5
Left

#5
Right

#2
Left

#3
Left

#2
Right

#1
Left

#1
Right

10 perf
advance

10 perf
advance

10 perf
advance

Realist Format Advance

Full Frame Format Advance

Useful Tip: 
 
Even after a roll 
of film exposed 
on a Stereo 
Realist is cut,  
the right hand 
images can still 
be identified 
by a small 
witness mark. 
 

Stereo Realist
Right Chip

Witness Mark
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How Does 3-D Projection Work? 
by David W. Kuntz 

 
Stereo projection utilizes polarized 

light.  To understand polarization, it is 
necessary to know that light is an 
electromagnetic wave.  Polarization 
refers to the direction in space in which 
the electrical field of the light wave is 
oscillating.   

Most light sources, such as the 
light bulbs used in stereo projectors, 
produce unpolarized light.  This means 
that the electromagnetic waves they emit 
do not all have the same orientation.  
This situation is shown in the drawing, 
which depicts the oscillating electrical 
field of a light bulb’s light waves, 
together with an arrow to indicate the 
orientation of each wave in space.  Notice 
that they don’t all point in the same 
direction.   

A polarizing filter, or polarizer, is 
a device that selectively absorbs all light 
waves not oriented in a specific direction.  
This process turns unpolarized light into 
polarized light.   

Once light is polarized, it will pass 
through a second polarizer oriented in the 
same direction as the first.  Alternately, 
light will be blocked if it encounters a 
polarizer oriented at right angles to the 
first polarizer.  This is shown in the 
drawing.  It is this phenomenon that 
enables stereo projection. 

In a stereo projector, there is a 
polarizer in both the left and right optical 

trains.  One is oriented 45° clockwise 
from the vertical, and the other is pointed 
45° counterclockwise from the vertical.  
Thus, they are at right angles to each 
other.   

The polarized light from the left 
and right channels of the projector then 
reflects off the screen.   In order for 3-D 
projection to work, it is necessary that the 
screen preserve the polarization 
characteristics of the incoming light.  
Only a silver screen can accomplish this 
(because it contains actual metallic 
particles).  A non-metallic surface, such 
as a wall or a white beaded glass screen, 
scrambles the polarization and ruins the 
process. 

The polarized light reflected from 

the silver screen then passes through the 
viewer’s glasses.  These contain 
polarizers oriented in the same directions 
as the projector’s polarizers.  Because 
these polarizers only pass one 
polarization, each eye only sees one of 
the projected images (e.g. the left eye 
only sees the left projected image).  This 
is what makes 3-D projection work. 

It should be noted that the 
polarizers can be placed either before or 
after the slide in the projector’s optical 
system.  Some films, such as ESTAR 
base films, depolarize light.  If the 
polarizer comes before the slide (such as 
in the Club’s TDC 716), the resultant 
depolarization prevents proper 3-D 
projection.  In contrast, in the Club’s 2x2 
projectors, the polarizers come after the 
slide; here, the use of depolarizing slide 
films does not present a problem.   

Polarizer
Only light waves

with one orientation
pass through

Light waves
have various 
orientations

Light Passes

Light is Blocked

Useful Tip: 
Because of the  
way the  
polarizers are  
oriented in  
3-D glasses,  
they can be  
flipped left-for-right and still 
operate correctly.  However, if an 
image is projected psuedo-
scopically (left and right 
reversed), the viewer can view it 
correctly by simply flipping the 
glasses upside down.   
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Stereo Projection with Circular Polarization 
by David W. Kuntz 

 
While I had promised to continue 

my discussion of stereo cards in this 
column, this month will be a detour into 
the subject of circular polarization.  This 
is the technology employed for 3-D 
projection of the recently released movie 
Chicken Little. 

Traditional stereo projection, such 
as utilized in our Club slide projectors, is 
based on linear polarizers.  These work 
on a relatively simple principle. 
Specifically, a linear polarizer only 
transmits light rays which have an 
electric field vector that is aligned with 
the axis of the polarizer.  This effect can 
be used to produce linearly polarized 
light from an unpolarized source, such as 
a typical projection bulb.   

If this linearly polarized light is 
then passed through a second polarizer 
whose axis is aligned with the first, all 
the light is transmitted.  If the second 
polarizer is oriented at right angles (90 
degrees) to the first polarizer, then all the 
light will be absorbed by the second 
polarizer.  If the two polarizers are 
oriented at some intermediate angle 
between 0 and 90 degrees, then some 
fraction of the light will be transmitted.  
This situation is illustrated above.   

The use of linear polarization in 
standard 3-D projection is shown in the 
next figure.  This drawing shows only 
what happens for one channel, let’s say 
the left image side, of the projector.   

 The problem with using linear 
polarizers is that if the viewer tilts his or 
her head, then the alignment of the 
polarizers in the projector and viewer’s 

glasses is no longer exactly 0 or 90 
degrees.  Each side then partially 
transmits some of both the left and right 
images.  This is called ghosting.   

It is possible to make a 3-D 
projection system that is completely 
insensitive to head tilt by using circular 
polarization, rather than linear 
polarization.  

The next drawing attempts to 
explain what is meant by circular 
polarization.  We start out at the lower 
left with linearly polarized light, with 
its polarization vector oriented 
at 45 degrees 
counterclockwise 
from the 
vertical.  If we 
define a 

coordinate system with an x axis in the 
horizontal direction, and a y axis in the 
vertical direction, then we can describe 
this linearly polarized light wave as 
consisting of two equal components that 
are each solely in the x and y axes, 
respectively.  This is shown in the figure.  
Note that nothing has changed about the 
original light wave, just the way we’re 
choosing to describe it mathematically.  
Next, this linearly 
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polarized light wave passes through a 
component called a quarter wave plate.  
This is made of a birefringent material, 
which is a substance in which light rays 
that are polarized in one direction 
actually travel slower than light rays 
polarized in the perpendicular direction.  
In this particular case, the y axis 
component of our light ray travels slower 
than the x axis component, and emerges 
from the wave plate exactly one quarter 
of a wavelength in distance behind it.   

When the displaced x and y 
components are added back together, we 
now find that direction of the polarization 
vector changes as we move along the 
optical axis.  It no longer points in a fixed 
direction, and a viewer looking at this 
light ray would see a polarization vector 
that continuously rotates in a 
counterclockwise direction as the light 
wave propagates.  This is 
counterclockwise circular polarization.   

If this circularly polarized light is 
then passed through another quarter wave 
plate aligned the same way as the first, 
then the y axis component is again 
displaced by another quarter wavelength 
in distance.  When the x and y 
components of the emergent wave are 
combined, the result is a linearly 
polarized light ray, with an 
orientation that is 90 degrees 
from the original light 
wave.   

Now, if the axis of the first quarter 
wave plate in this example had been 
aligned in the vertical, rather than the 
horizontal, then it would have been the x 
component of the wave that was slowed 
down.  This would have resulted in 
clockwise circularly polarized light. 

The final figure shows the left 
channel of a stereo projection system 
constructed with circular polarizers.  The 
light from the projection bulb is first sent 
through a linear polarizer, and then 
through a quarter wave plate, to produce 
counterclockwise circularly polarzied 
light.  This light hits the projection 
screen, and is reflected back to the 
viewer.   

In the left side of the viewer’s 
glasses a quarter wave plate converts the 
circularly polarized light back into 
linearly polarized light.  The orientation 
of this linear polarization is 45 degrees 
clockwise from the axis of the quarter 
wave plate.  A linear polarizer that is 
aligned in this direction then passes this 
light to the viewer’s eye.   

In the right side of the viewer’s 
glasses, the linear polarizer is oriented 45 
degrees counterclockwise from the 
quarter wave plate.  As a result, it blocks 

the linearly polarized light created by the 
quarter wave plate.   

The right side of the projector 
system (not shown) does just the 
opposite.  It creates clockwise circularly 
polarized light.  This is turned into 
linearly polarized light in the viewer’s 
glasses that is oriented at 90 degrees from 
the previous example, thus making the 
opposite lens of the glasses transmissive.   

The beauty of this system is that 
the actual orientation of the circular 
polarizers makes absolutely no difference 
to the operation of the system, because 
circular polarization has no preferred 
orientation in space.  All that matters is 
the relative angle between the axes of 
each linear polarizer/quarter wave plate 
set (either 45 degrees clockwise or 
counterclockwise).  This is what 
determines whether that linear 
polarizer/quarter wave plate set creates or 
passes clockwise or counterclockwise 
circular polarization. 

These relative orientations are 
fixed during manufacture, when the 
quarter wave plates and linear polarizers 
are actually laminated together.  This 
means that tilting the glasses has no 
effect on their operation.  The right 

channel of the projector will always be 
passed by the right side of the 

glasses, and vice versa.   
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Take Better Stereo by Understanding Parallax
by David W. Kuntz

One of the most common mistakes
made by beginning stereographers is to
include too much depth in an image, thus
making the picture uncomfortable to
view.  This problem is compounded by
the fact that an image with excessive
depth is more comfortably seen in a hand
viewer than when projected.  Thus,
novices often take images that appear
acceptable when seen at home in the
viewer, and are surprised that they don’t
translate well onto the Club’s projection
screen.

To understand how to limit depth
in an image to levels that can be
comfortably viewed on projection, it is
first necessary to understand the concept
of parallax.  The drawing below, which
portrays how the two lenses of a stereo
camera view a scene, illustrates how
parallax arises.

When the three objects (the circle,
triangle and square) are imaged on the
film by the left lens, they appear to be in
line.  However, when imaged by the right
lens, they have a horizontal separation.

The separation between the first
and second objects is labeled p1, and the
separation between the second and third

is called p2.  These quantities are the
parallaxes.  It is these parallaxes between
the left and right eye views that our brain
uses to produce depth perception, and
this is true whether we’re viewing a
stereo photograph or an actual scene in
the real world.  The stereogram that
would result from the arrangement in the
drawing is shown below.

One very important point to note
about the first drawing is that, even
though the distance from the square to
the triangle is the same as the distance
from the triangle to the circle, the
parallax they produce is different.
Simply stated, a given separation distance
produces more parallax in closer objects
than it does in distant objects.

Our visual systems can only
comfortably handle so much parallax.
Exactly how much depends upon a
variety of factors.  A good rule of thumb
for stereo photographers is that 35mm
projected images should contain no more
than 1.2mm of parallax on the film chips.
In other words, if you actually measured
the horizontal shift (parallax) in the
closest part of the scene on the left and
right film chips relative to the most
distant point in the scene, the distance
would be 1.2mm or less.  This value can
typically increase to 1.8mm in a hand
viewer.  Obviously, however, the smaller
number must be used for slides ever
intended for projection.

Using geometry and the known
quantities of lens focal length, lens
separation and maximum allowable
parallax, an equation can be derived that

gives the allowable depth in a stereo
image.  The graph plots this equation for
a stereo camera with 35mm focal lenses,
a lens separation of 70mm and a parallax
of 1.2mm.  These are values encountered
with a standard, Realist format stereo
camera.  To use the graph you start with
the distance to the nearest object in the
scene on the horizontal axis, and read the
maximum allowable distance to the far
point off the vertical scale.

The graph shows that when the
near point is about 6.5 feet or more, then
the far point can essentially be infinity –
something every stereographer should
already know.  When the near point is
four feet, however, the maximum far
point drops to just under 10 feet.  With a
two feet near point, the far point becomes
only three feet.

Useful Tip:

Our stereo cameras already contain
a built in calculator that
automatically shows the allowable
parallax.  Simply make sure that
the near and far points in the scene
fit within the f/8 markings on your
depth of field scale and the parallax
in your scene will be within
acceptable limits.

p2
p1

Camera
Lenses

Film Plane

84



The Stereo Window and Mounting 
by David W. Kuntz 

 
Proper mounting of stereo slides is 

important for both aesthetic and technical 
reasons.  Improperly mounted slides can 
cause eyestrain and headaches when 
viewed, especially when projected.  
Mounting can also be used to alter the 
impact of a slide, as well as to crop out 
unwanted picture elements near the edge 
of the frame.  This article provides a brief 
introduction to the concepts of the stereo 
window and stereo slide mounting.   

The perceived depth relationship 
amongst various elements in a stereo 
photograph is fixed at the time the 
original exposure is made.  Nothing can 
be done to the original film chips to alter 
these depth relationships.  A pair of 
sample stereo film chips is represented in 
the drawing.  

When the film chips are placed in 
a slide mount, the rectangular apertures in 
the mount form a window through which 
we view the photograph; this is called the 
stereo window.  Mounting is the process 
of aligning a stereo photograph to the 
stereo window formed by the mount 
apertures.   

Depending upon the type of mount 
used, there can be up to three degrees of 
freedom in performing this alignment.  
The first of these is vertical alignment 
and the second is rotational alignment.  If 
the original exposure was made with a 
properly aligned and adjusted stereo 
camera or twin camera rig, then it can be 
categorically stated that the mounting 
process should never introduce any 
vertical or rotational misalignment 

between the left and right film chips.  
This type of error is one of the surest 
ways to produce a stereo image that will 
cause viewer eyestrain.  Some types of 
stereo mounts, such as the RBT, are 
constructed to eliminate the possibility of 
introducing these errors.  Examples of 
these errors are shown in the figure. 

The third direction the film chips 
can be moved is horizontally, and this 
adjustment forms the basis of stereo 
mounting.  Moving the chips 
horizontally alters the depth 
relationships between the stereo 
window and the elements of the 
photograph (but again, not within 
the picture itself).  Moving the 
chips in toward the center of the 
mount brings picture elements 
closer to, and ultimately through, 
the stereo window.  The drawing 
shows two identical stereo pairs 
mounted differently.  In the first, 
the foreground figure appears 
closer to us than the stereo 
window (thus, we say it is coming 
through the window).  In the 
second, moving the chips apart 
makes the figure appear to be 
farther away than, or behind, the 
window. 

When mounting a 
stereo slide, it is important 
to adjust the film chips so 
that all objects that are 
interposed behind the mask 
frame (such as the tree in the drawing) 
appear to be behind the stereo window in 
terms of depth.  Otherwise the brain 
receives two conflicting depth cues; the 
parallax cue tells us the tree is closer than 
window, but the interposition cue puts it 
behind the window.  This causes visual 
confusion and detracts from our 
enjoyment of the image.   

While many mounts have 
indicators to help with film positioning, 
these are typically designed to work with 
“average” outdoor photos, in which 
everything is at least 7 feet from the 
camera.  However, by utilizing the 
technique just described, you can mount 
your stereo photos to place the subject 
exactly where you want it relative to the 
window for maximum impact and 
optimal viewer comfort.   

Vertical Misalignment

Rotational Misalignment

Moving chips inward pulls subjects 
towards us through the window

Moving chips outward pushes subjects 
away from us behind the window
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A Close-Up View of Mounting
by David W. Kuntz

In the January issue, the general
concept of the stereo window and the
overall principles of stereo slide
mounting were introduced.  This article
examines the important special case of
mounting close-ups, which have their
own unique requirements.

One of the problems encountered
with close-ups occurs because the left
and right eye views have a smaller area
of overlap than in stereo photos of more
distant scenes.  The reason for this is
illustrated in the drawing, which shows
that objects close to the camera aren’t
always contained in the field of view of
both lenses.

In the next figure, the left and right
images from a close-up stereo pair are
shown stacked vertically, and positioned
so that the closest object in the scene is
aligned.  Here it can be seen that there is
substantial subject material on the left
side of the left image that doesn’t appear
in the right image, and vice versa.

This same stereo pair is shown
above, positioned for parallel
freeviewing.  This stereogram exhibits
two problems.  First, the disparate
material in the two images creates some
visual distraction, especially on the left
side of the photo.  Second, the image is
coming through the window quite a bit.
These problems would be much more
evident and bothersome when projecting
the slide.

The next drawing shows the
problem encountered when trying to
place this image in a mount with
apertures that are nearly as large as the
film chips.  If the chips are pulled
outwards to push the subject behind the
window (as explained in the January
column), then the end of the film chips

show through the apertures.
The solution to all these problems

is to use a mount with openings that are a
bit narrower than the film chips.  This
crops out the unwanted material at the
edges and provides sufficient room to
adjust the window.  The same stereogram
is again shown below, this time mounted
with a narrower window.  All subject
matter is now behind the window and
most of the disparate material is

eliminated.
When Realist still made

mounts, they offered three
different sized apertures –
normal, medium and close-up –
for exactly this purpose.
Unfortunately, most modern
mounts don’t come in all these

sizes.  Probably the best solution is to use
Nimslo format (4 perforation) mounts for
mounting Realist format (5 perf) close-up
slides, and either European (7 perf) or
Realist (5 perf) mounts for mounting full
frame close-ups.
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The Stereo Window – Who Cares? 
by David W. Kuntz 

 
My last two articles have dealt 

with the concept of mounting and the 
stereo window.  This column will again 
discuss the stereo window, although in a 
more general manner.  The reason that 
this topic merits so much discussion is 
that the concept of the stereo window 
must be understood in order to correctly 
mount stereo slides, and proper mounting 
is essential to producing images that are 
pleasant to view and have visual impact.   

The first drawing illustrates 
exactly what is meant by the stereo 
window.   Specifically, it is an aperture, 
or window, through which we view the 
subject material in our photograph.  For 
stereo slides, this aperture is created by 
the mount that holds the film chips.  

As depicted in the drawing, it is 
possible for elements in our photograph 
to appear closer to us than the window 
(coming through the window), as well as 
behind the window.  Here, the square is 
coming through the window, and the 
triangle and circle are behind the 
window.   

To understand why the position of 
picture elements relative to the stereo 
window is significant, it’s necessary to 
review a couple of important facts about 
human depth perception.  

There are a number of different 
methods our brains use to create the 
perception of depth.  One of the most 
important of these is utilized in the first 
of the series of three drawings.  I believe 
most people would answer the question 
posed by saying square, then triangle 
then circle.  How do we know this from a 
flat image?  Because the square appears 
interposed in front of the triangle, and the 
triangle blocks off part of the circle.  
Interposition (one object blocking off 
part of another) is a key monocular depth 
cue. 

The next drawing is a stereogram 
set up for parallel freeviewing (if you 
freeview it cross-eyed, you’ll get the 
wrong answer!).  This time, the binocular 
depth cue of parallax gives our brain an 
unambiguous answer to the question 

(once again, square-triangle-circle), even 
though there are no interposition depth 
cues present.   

The final drawing in the series, 
also set up for parallel freeviewing, 
shows what happens when depth cues 
disagree.  In this case, interposition tells 
use the depth order is circle-triangle-
square, but the parallax information says 
the opposite.  This conflicting 
information confuses our brain and 
makes the image difficult to view.  If you 
find this last stereogram disturbing to 
look at, then you have the visual skills 
necessary to perform stereo slide 
mounting.  

Let’s put this information in the 
context of a stereo slide.  The final 
drawing shows our objects being viewed 
through a stereo window.  The circle 
appears interposed behind the stereo 
window.  When we mount this slide, we 
must make sure that the parallax cue 
delivers this same information.  
Otherwise, we’ll end up with the visual 
confusion demonstrated previously.  The 
triangle and square, which aren’t 
interposed behind the window, could 
appear to come through it without 
creating any problems.   

How do we control the depth 
relationship between the picture elements 
and the window?  As described in a 
previous column, pulling the film chips 
apart will move things behind the 
window, and pushing them together will 
bring objects closer.  It’s just that simple.    
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Adjusting the Stereo Window 
by David W. Kuntz 

 
This article provides an introduction to the actual 

process of adjusting the depth relationship between elements 
in a photograph and the stereo window.  To start this 
discussion, it’s necessary to understand the concept of 
homologous points.  These are simply the corresponding parts 
of the scene in the left and right images of a stereo pair.  The 
example below shows the two homologous points that we’re 
usually most concerned with in an actual stereo pair.  What 
appears closest here is the front tire of the bicycle, and the 
farthest point in this scene is the top of a distant tree.  When 
mounting this particular image, we would probably want to 
have the near point (the front tire) appear to be right at the 
stereo window, but not through it; this gives the photograph 
maximal impact, without making it unpleasant to view. 

For a given stereo mount, let’s call the distance from 
the left edge of the left mount window to the left edge of the 
right mount window “d.”  This is indicated in the top right 
figure, which is supposed to represent a mounted stereo pair, 
and is set up for parallel freeviewing.  When we mount a slide, 
any homologous points that have a separation of d will appear 
to be exactly at the window.  This is the case for the front tire 
in the top stereogram.  The two dashed lines also have a 
separation of d, and make it easy to gauge the spacing of the 
homologous near points.  In the middle stereogram, the right 
image is shifted to the left (the left image wasn’t moved).  
This reduces the spacing between the homologous near points 
to less than d, and pulls the tire through the window.  In the 
bottom stereogram, the right image is moved to the right, 
increasing the spacing between the homologous near points to 

greater than d.  This pushes the tire behind the window.  Thus, 
adjusting the horizontal spacing between homologous points 
in a stereo pair is how we set the depth relationship between 
those points and the stereo window.   
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Stereo Mounting – Practical Tips 
by David W. Kuntz 

 
The last several articles have discussed the theoretical 

aspects of mounting stereo slides.  We discovered that proper 
mounting requires the ability to precisely control the relative 
horizontal position of the two film chips in the mount.  
Specifically, it was shown that setting the location of the 
stereo window requires fixing the spacing between 
corresponding (homologous) points in the left and right 
images.  In particular, to make a given point in the image 
appear at the stereo window, those homologous points must be 
separated by the same distance as the window apertures.   

How do we achieve this in practice, since it must be 
accomplished with sub-millimeter accuracy?  Actually, it’s not 
all that difficult, and there are readily available tools that make 
the task substantially easier.   

One simple tool can be constructed from the mounts 
you are using.  Simply take a mount and slice off most of the 
right aperture side.  Fold a piece of tape over the mount to 
allow you to hold and move the gauge when it is in the viewer.   

Take the gauge and a stereo photo you are mounting 
and place both of them in the viewer (it works best if the 
gauge is in front of the slide).  Move the gauge until the left 
edge of its left aperture is over a point whose position relative 
to the window you want to check.  Blink back and forth 
between the left and right images.   

If the image feature you are looking at is aligned 
exactly the same way relative to the gauge aperture in the left 
and right images, then it must have a separation that is the 
same as the spacing between the mount apertures.  This means 
that this point is precisely at the window.  If that image feature 
is to the right of the gauge aperture on the right side, then it’s 
behind the window; if it is to the left of the gauge aperture on 
the right side, then it’s coming through the window.   

In the example illustrated here, we see slightly more of 
the girl’s face on the right side, so her face will appear behind 
the window (freeview it to see).  If we wanted that part of the 
image to appear at the window, we would move one or both of 
the film chips toward the center of the mount until that feature 
lined up the same way relative to the gauge on both sides.   

One of the advantages of this approach (besides the fact 
that it’s readily available to you and extremely inexpensive) is 
that it enables you to perform the comparison under 
magnification (in the viewer).  This is key to achieving the 
level of precision required.  Without magnification, it’s often 
difficult to see the very slight image differences that end up 
making a big difference when an image is projected.   
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Ref. Near Far

Stereo Mounting – Practical Tips II 
by David W. Kuntz 

 
  
Last month’s column described the construction and 

use of a very simple mounting gauge.  A more sophisticated 
type of mounting gauge is available from Reel 3-D Enterprises 
(ww.reel3d.com or (310) 837-2368).  A schematic of this 
gauge is shown below.  This tool consists of a series of black 

lines on a piece of clear 
plastic.  Several horizontal 
lines enable accurate 
comparison and adjustment 
of the vertical positions of 
the left and right film chips 
in a mount.  Three vertical 
lines are provided to 
facilitate setting the stereo 

window.  The first two of these, labeled “Ref” (for reference) 
and “Near” have the same spacing (62.4mm) as the apertures 
in a standard, Realist format stereo mount.  The spacing 
between the “Ref” and “Far” lines is an additional 1.2mm.  
This is the maximum amount of parallax that should appear in 
a stereo slide intended for projection.   

The first step in using this 
gauge is to identify the nearest and 
farthest points in your image.  
These are circled in the image being 
used here.  Next, the right and left 
film chips are placed into the stereo 
mount.  It’s usually advisable to 
position the left chip so that it has 
the desired final relationship to the 
mount aperture in terms of image 
composition.  This one chip can 

even be taped down at this point.   
The mounting gauge is affixed to a light box, and the 

stereo slide is then placed over it.  The slide is moved left or 
right in order to place the image near point in the left chip 
directly over the “Ref” line.  This is shown in the top figure at 
right.  Once in position, the mount should be taped over the 
gauge, and it is critical that the bottom of the mount be parallel 
to the bottom horizontal reference line of the gauge.   

The right chip is then moved until the image near point 
is aligned with the “Near” line, or just slightly to the right of 
it.  This sets the near point at, or just slightly behind, the stereo 
window.  The right chip is now taped down. 

The far point can be checked by removing the tape 

holding the slide down and moving the entire mount until the 
far point in the left chip is on the “Ref” line.  If the far point in 
the right image is at or to the left of the “Far” line, then the 
image is mounted properly.   

90



3-D Projector Adjustments 
by David W. Kuntz 

 
Stereo projectors all have 

adjustments to enable proper alignment 
of an image on the projection screen.  
This article explains the basics of how to 
perform these adjustments.   

The first of the three projector 
adjustments is focus.  Sometimes 
focusing the image is trickier than it 
might sound.  This is because when we 
set up the projection screen, it isn’t 
usually perpendicular to the optical axis 
of the projector.  This result is that it’s 
not possible to get the top and the bottom 
of the image perfectly focused at the 
same time.   

Focusing should be performed 
while looking through your 3-D glasses.  
It’s usually best to try to focus on the 
main subject of the composition.  
However, it can be difficult to assess the 
focus on the screen when you’re sitting 
some distance away from it.  Thus, those 
in the front row may sometimes have to 
provide verbal assistance to the person 

operating the focus adjustment.   
You can check for any 

difference in focus of the left and right 
images by alternately closing each eye 
and viewing the image through your 
glasses.  The left and right images can 
be independently focused by 
individually rotating the projector 
lenses.  However, since this will 
usually cause a problem with the focus 
on subsequent images, is best to try to 
avoid performing this correction. 

The next adjustment is vertical.  
This moves the images up and down 
relative to one another, as shown in the 
figure.  Viewing stereo slides with a 
vertical misalignment causes eyestrain, 
so it’s very important to your audience 
to make this adjustment quickly and 
properly.  

Vertical adjustment should be 
performed without looking through 
your 3-D glasses.  This way you can 
clearly see how the two images are being 
superimposed.  Identify a picture element 
that stands out clearly, and turn the 
adjustment knob until it is at the same 
height on the screen in both images.    

The final adjustment is horizontal. 
Performing this sometimes requires some 
judgment. The first stage of horizontal 
adjustment should be done without 
looking through your 3-D glasses.  To 
start, superimpose the two image 
windows.  Then, look through your 3-D 
glasses and assess the result.  If the slide 
is mounted properly, it should be 
comfortable to view, and the job is 
finished.  This is shown in the bottom left 
figure.   

If there’s a problem, then again 
view the screen without your glasses, and 
superimpose the main subject of the 
photo on the screen.  Check the results 
through your glasses.    

Sometimes an image with a light 
subject against a dark background may 
display some ghosting.  In this case, it’s 
best to superimpose the main subject, 
even if the slide is properly mounted.   

For correctly mounted slides, 
performing vertical and horizontal 
adjustments may simply mean 
superimposing the two image windows.  
If a slide isn’t mounted right, or if there’s 
excessive depth in the image, then you’re 
more likely to have to align on elements 
within the image itself.  The final figure 
shows how an improperly mounted slide 
might appear on the screen after 
adjustment, when seen without 3-D 
glasses.   

91



Using Fill Flash 
by David W. Kuntz 

 
Direct sunlight, which typically 

provides the optimal lighting for outdoor 
and scenic photography, is generally the 
least flattering lighting for portraiture and 
people photography.  Besides causing the 
subject to squint, strong, direct lighting 
also produces harsh, deep shadows on 
faces which accentuate noses, deep set 
eyes and wrinkles.  The addition of a 
second light source to brighten these 
shadow areas allows for greater freedom 
in subject placement, and also produces a 
more flattering portrait.  The simplest and 
most controllable way to introduce a 
second light source is through the use of 
an electronic flash.   

 
In order to mix ambient light and 

electronic flash successfully, it is 
necessary to combine their light in a 
calculated, controlled manner.  The chart 
shows the various factors that affect the 
final exposure from both ambient lighting 
and from the flash.  The key point to note 
from this table is that certain factors 
affect the exposure from only one of the 
light sources.  Specifically, changing 
shutter speed affects only the exposure 
from the ambient lighting and has no 
effect on the flash exposure.  Thus, 
changing shutter speed allows one to vary 
the ambient light level while holding the 
flash exposure constant.  Similarly, 
changing subject distance affects only the 
flash exposure, so altering this allows one 
to vary the flash exposure while the 
ambient light exposure is held constant.  

This is the basis of the fill flash 
technique.   

Let’s examine each of these 
factors individually and see how 
they affect the photograph as a 
whole:  

F/# (lens aperture) - This is 
the only parameter which affects 
both flash and ambient light 
exposure.  In general, F/# will be 
set first in accordance with the 
dictates of the flash.  Virtually all 
flash units have a dial or indicator 
that shows the F/# to be used for a 
given subject distance.  So, once 
subject distance is determined, the 
required F/# is read from the flash.  
In stereo photography, there is the 
additional constraint that the F/# 
should be high enough to keep all 
the elements in the scene in focus.  

Shutter Speed - The ability 
to synchronize with a flash at all 
shutter speeds is one of the few 
areas where stereo cameras enjoy 
an edge over more modern, focal 
plane shutter cameras.  Virtually all 
SLR’s and rangefinder cameras 
which use interchangeable lenses 
have focal plane shutters.  
Typically, these cameras will only 
synchronize with a flash at speeds 
slower than 1/60 of a second.   

Once an F/# has been 
selected, the exposure due to the 
ambient lighting is determined by 
light meter or other means.  Then the 
shutter speed needed to go with the 
previously determined F/# is set on the 
camera.   

Subject Distance - The most 
important characteristic of flash lighting 
is that exposure depends on subject 
distance, because the light from the flash 
falls off with the square of the subject 

distance.  For example, if flash to subject 
distance is doubled, exposure is reduced 
by 22, or four times (which is two 
f-stops).  Keep in mind that the important 
parameter is flash to subject distance; if 
the flash is mounted on the camera, this 
is obviously the same as camera to 
subject distance.  However, if the flash is 
mounted and moved independently of the 
camera, it is the flash to subject distance 
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that determines exposure.  While off 
camera mounting provides tremendous 
flexibility in varying exposure, it is 
obviously much more difficult 
logistically.  Also, it should be noted that 
if the flash is significantly off center from 
the camera, its lighting will cast a second 
set of shadows which need to be 
considered.  

Flash Setting - Many flash units 
allow one to manually reduce their 
output, generally in one stop increments.  
Such a flash will be the easiest to use for 
fill flash, and usually eliminates the need 
to mount the flash off camera.  If this 
capability is not present in your flash, it 
is possible to reduce the unit’s output 
using diffusers (handkerchief, white 
cardboard) or neutral density filters.   

Most flash units have an automatic 
mode.  In this case, a distance range is 
chosen, and the flash delivers the correct 
amount of light wherever the subject is 
placed within that range.  This can be 
useful in certain types of fill flash 
situations.  

  
FILL FLASH PROCEDURE  

There are two basic configurations 
in which flash is used in combination 
with ambient lighting.  In one case, the 
main source of light on the subject is 
ambient lighting, and the flash is used to 
lighten or eliminate shadow areas.  This 
is illustrated on the previous page.  In the 
second case, the main subject is placed 

totally in shadow, and the flash becomes 
the main source of subject illumination.  
Ambient lighting only illuminates the 
background.  In this instance, it is desired 
to make the illumination of the flash and 
ambient lighting approximately equal.  
This is shown below.   

Let’s look at typical procedures 
for determining proper exposure for these 
two different cases. 

 
Flash as Fill Light  
1. Position the main subject.  
2. Determine flash to subject distance.  
3. When the flash is only providing fill 
light, it is generally desirable that the 
flash intensity be about half that of the 
ambient lighting.  This will lighten 
shadows without totally eliminating 
them.  Generally, it will be required to 
operate the flash in a non-automatic 
mode to achieve predictable, consistent 
performance under these circumstances.  
Determine the required F/# from the 
flash’s distance calculator and set the 
camera one stop higher than this.   
4. Determine the exposure due to ambient 
lighting in the background.   
5. Since F/# has already been set, choose 
the shutter speed that provides the correct 
exposure for the ambient lighting.  If the 
shutter speed selected is either too slow 
for hand holding, or faster than available 
on your camera, then some adjustment in 
subject distance or flash output will have 
to be made.  If the flash allows one to 

manually vary its output, then reduce the 
output to supply the necessary light level.   
 
Flash as Main Light  
1. Position the main subject in shadow or 
with their back to the sun.  If shooting 
towards the sun, beware of reflections 
and ghosts in the lens.  Lens shades are 
advisable.  
2. Determine flash to subject distance.  
3. Since the flash will be providing the 
main source of light, it may be possible 
to use it in its automatic mode.  The 
advantage of this is that it allows for 
some freedom of movement during 
composition.  Determine and set the 
required F/# from either the automatic 
range selector or from the flash’s distance 
calculator.   
4. Determine the exposure due to ambient 
lighting in the background.   
5. Since F/# has already been set, choose 
the shutter speed that provides the correct 
exposure for the ambient lighting.  If the 
shutter speed selected is either too slow 
for hand holding, or faster than available 
on your camera, then some adjustment in 
subject distance or flash output will have 
to be made.   
 
REAL WORLD FACTORS  

Depending upon the flash guide 
number and ASA of the film being used, 
it may be found that there is little or no 
latitude for selecting F/# and shutter 
speed.  As a general rule, the more 

powerful the flash and the higher 
the film ASA, the larger the 
range of choice in selecting F/# 
and shutter speed combinations.  
Experimentation is the best way 
to determine what settings work 
most effectively and consistently 
with your equipment, and what 
level of fill lighting is most 
pleasing to you.   
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Going Digital  
by David W. Kuntz 

 
Once you’ve decided to use digital 

imaging technology, how do you actually 
create digital images, especially when 
working in the medium of 3-D?  Digital 
images can be obtained through two 
different means.  They can be shot 
directly with digital cameras, or scanned 
in from conventional photographic film 
or prints.  Since most of us are shooting 
transparency film in 3-D using either 
Realist or 2x2 format cameras and don’t 
have 3-D digital cameras (I wish!), this 
latter option is most interesting.   

The entire process of going from 
3-D slides, through the computer, and 

then back to 35mm slides is illustrated in 
the figure.   

After taking photos with your 
existing 3-D camera, the next step is to 
scan in the developed transparencies 
using a slide scanner.  This is a device 
that shines light through the film, and 
then digitizes the transmitted image in 
accordance with the method described in 
last month’s column.   

Scanning the original transparency 
(or even a negative) with a dedicated 
slide scanner will generally deliver higher 
quality than scanning a photographic 
print with a flatbed scanner, or even 
scanning a transparency with a flatbed 
scanner fitted with a slide adapter.  
Unfortunately, 35 mm slide scanners are 
far more expensive and less versatile than 
the more common flatbed scanners.  For 
3-D slides, a scanner should deliver 4,000 
dots per inch (dpi) resolution, and units 
with this performance generally range 
from about $800 to $2,000.  If you’re 
interested purchasing a scanner, two 
products worth considering are the Canon 
FS-4000 and the Nikon Super CoolScan 
4000 ED.  A good place to start 
researching this subject is the website 
www.imaging-resource.com.   

Fortunately for those that don’t 
want to purchase a slide scanner, there 
are a number of companies that scan 
35 mm slides as a service. Typical prices 
for this range from $0.75 to $3.00 per 
scan.  This service can be obtained 
through many camera stores, as well as 
from a number of internet based 
companies.  Usually the scanned image 
files will be supplied on a CD, often in 
the Kodak Photo-CD file format, which 
provides five different image resolutions 
for each photo.  Virtually all computer 
photo retouching software will recognize 
the Kodak format.   

Needless to say, nearly all 
commercial scanning equipment is 
geared around conventional 2x2 mounted 
slides.  For those shooting Realist format, 
this can create a problem.  Some local 
photography stores might be willing to 
work with you to handle Realist format 
mounted slides, but the simplest solution 
is to put your Realist format slides in 
standard 2x2 mounts.  There are many 
35 mm slide mounts that can be used for 
this purpose, such as the widely available 
Gepe mounts, which are pictured below. 

Once digital image files are 
obtained, they can then be manipulated 
on the computer using a number of 
software packages, such as Adobe 
Photoshop.  The only limits to this 
process are your time and imagination.   

The final step is to render the 
altered images back out to 35 mm slides, 
so that they can be viewed and projected 
with our existing 3-D equipment.  This is 
accomplished using a film recorder.  
These typically display the digital file on 
a tiny TV screen, which is imaged on to 
film with a lens.  Film recorders usually 
cost several thousand dollars, so most of 
us will be using commercial services to 
perform final film output.  Once again, 
many local camera stores and internet 
companies offer this as a service.  Prices 
usually range in the $3.00 to $8.00 per 
slide range.   
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Composition Basics  
by David W. Kuntz 

 
Whether you’re entering slides in 

competition, or just shooting for your 
own enjoyment, good photographic 
composition makes your images more 
interesting and fun to look at.  While 
photographic composition is a broad 
subject, with numerous facets and many 
nuances, there are some basic guidelines 
that can utilized to immediately improve 
your images.  

One of the first rules of good 
photography is that a picture should have 
a main subject.  The first illustration 
shows a common problem; there is 
nothing that clearly indicates to us what 
the main subject of the photo is.  If we’re 
interested in showing the boy on the bike, 
then there are several ways in which we 
could emphasize him.  First, we could get 
closer, and make him fill more of the 
frame.  Making the main subject larger 
than other elements in the photo 
emphasizes it.  We could also use color 
or dramatic lighting to highlight the main 
subject.  

The next illustration shows two 
possible ways of getting closer to our 

subject.  In the left image, our main 
subject is large, and we’ve eliminated 
many of the visual distractions present in 
the very first image; there’s certainly no 
question about what we’re supposed to be 
looking at in this photograph.  However, 
the arrangement of main elements in this 
photo (the bicycle tires and the boy’s 
body) is very symmetrical; plus we can’t 
see his face well.  All this makes the 
image somewhat static and uninviting. 

This situation can be improved by 
positioning the camera at an angle to the 
main subject.  This is shown in the right 
hand picture.  This eliminates the 
symmetry that made the left image so 
static.  Now, the bicycle is heading 
towards us, which gives the image a more 
dynamic quality.  Note that the boy is 
positioned on the left hand side of the 
frame, so that he appears to be moving 
into the blank space on the right.  Also, 
we can see the subject’s face, which 
helps us connect with the image. 

Off center positioning of the main 
subject is a key technique in achieving 
visual dynamism, and hence drama, in an 
image.  A typical compositional tool is to 
divide our image frame up into thirds, 
both horizontally and vertically.  This is 
illustrated for our nearly square Realist 
format frame in the next figure.  Main 
elements of the photo are then placed 
(approximately) on these lines, rather 
than at the center of the composition.  

Effective use of the rule of thirds 
is shown in the next two photos.  The 

first image shows a common 
mistake.  The main subject is 
centered both horizontally and 
vertically in the frame.  This makes 
for a static composition, and also 
devotes a large part of our picture to 
the background.   

The next image is the exact 

same photo, just 
cropped 
differently.  Now 
the main subject’s 
eyes are both 
placed a third of a 
way from the edge 
of the image 
(either the right or 

the top).  Furthermore, two other key 
points on the subject, her shoulder and 
her hand, are also on the thirds lines.  By 
filling the frame with our subject, and 
placing it in accordance with the rule of 
thirds, we’ve dramatically improved this 
image.  
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More Thoughts on Composition 
by David W. Kuntz 

 
One of the best ways to learn 

about composition is to study the works 
of great photographers.  The image below 
is Ansel Adams’ well known photograph 
of Mount Williamson from the World 
War II Japanese Internment Camp at 
Manzanar.  We can learn quite a bit about 
photographic composition from looking 
at this picture.   

The most obvious characteristic of 
this photograph is its drama.  The strong 
lighting and the large contrasts (which 
unfortunately can’t be adequately 
reproduced in our newsletter) give the 
image an immediacy and impact.  Our 
eye is drawn into the image.  We want to 
keep looking at it, and the longer we 

view it, the more we’re rewarded.  That’s 
why this is a great photograph.  

In terms of compositional balance, 
this image utilizes the off-center subject 
positioning discussed in the last month’s 
column.  The next illustration shows the 
photo divided up into fifths; note that 
most of the major elements in the 
composition (the tops of the mountain 

peaks, the bases of the 
mountains, the centers 
of the large rocks in 
the foreground) fall on 
or near these lines.  
This creates a pleasing 
balance, and reinforces 
the drama established 
by the lighting.   

Another very 
important aspect of 
this photograph’s 
composition is its use 
of repeating forms.  In 
particular, the shapes 
of the three mountain 
peaks in the 
background appear 

over and over again throughout the 
composition.  Two of the most obvious 
repetitions of this form are outlined in the 
next two illustrations.  You can find 
many other repetitions, and variations, on 
this form throughout the photo.   

Why does the use of repeating 
forms enhance a photo?  That’s a subject 
about which volumes could be written.  
In my opinion, it works on two main 
levels.  The rational mind primarily 
works by limiting our perceptual input, 
and fitting new perceptions into existing 
templates.  If you don’t think that the 
mind’s function is to limit your 
perceptions, just try to visualize 
something that you see every day, like 
your car steering wheel.  Do you actually 

know exactly what it looks like?  Does it 
have a logo, and what is its exact shape 
and color?  We “see” very little of the 
world around us, and typically reject 
things that the mind considers 
unimportant or don’t fit our existing 
mental constructs.  Repetition satisfies 
the rational mind’s craving for 
familiarity; that’s why so much of our 
music is highly repetitive. 

The second aspect of repetition 
transcends thinking and enters the 
spiritual realm.  Repetition in form 
resonates with our fundamental 
awareness of the unity of all things.  
Seeing disparate objects united through 
similarity of form reminds us of 
something that we already know - that all 
creation is the expression of a single 
intelligence.  This realization transcends 
rational thought and connects us with the 
source.  Making this connection back to 
the source is the ultimate aim and highest 
purpose of art.   
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Even More Thoughts on Composition 
by David W. Kuntz 

 
One of the most common 

compositional errors in outdoor 
photography is to place the horizon at the 
center of the frame, and to include too 
much bald sky.  The first photograph 
below illustrates this problem.  The 
bright open area at the top of the photo 
(the sky) draws the eye in, but then gives 
it nothing more to look at.  Through the 
magic of digital manipulation, the second 
image solves this problem.  With some 
interesting subject material in the sky, the 
composition now appears more balanced, 
and the eye has something to enjoy no 
matter where it is looking in the photo.   

For those who don’t plan on using 
digital post processing, the lesson is to 
point the camera down, and not include 
too much empty sky to begin with.   

Take a look again at the Ansel 
Adams photograph discussed in the last 
column.  The sky is a major component 
of the composition, and contains dramatic 
clouds, yet still only occupies the upper 
one fifth of the frame.   

Of course, no photographic rule is 
hard and fast, and, in this context, it’s 
interesting to examine another Ansel 
Adams photograph that does 
exactly the opposite of what 
I’ve just recommended.   

Next, we see one of his 
most well known images, 
“Moonrise, Hernandez, New 
Mexico.”  Obviously the bulk 
of this composition is devoted 
to sky, and much of it is empty.  
Why, then, does this 
photograph work so well?  
There is a multitude of reasons.   

First, if you were to see 
the original print, you would 
realize the dark sky at the top is 
not “empty” at all.  It’s full of velvety 
texture and sensuous tones.  So, there’s 
plenty here for the eye to appreciate. 

Second, I read the whole point of 
this composition as an exploration of the 
relationship between man and the 
universe.  In the literal sense, we see a 
graveyard, indicative of man’s mortality, 
dwarfed by the moon and sky.  These 
represent the eternal, and the message 
here is that man is insignificant and his 
sojourn on earth brief when compared to 
the cosmos.   

On a more symbolic level, I see 
the rich tones of the sky as “heaven,” 
illuminating the tiny crosses of the dead.  
My impression from this is that, while 

man’s physical presence may be fleeting 
and insignificant, his spirit is as eternal 
and unbounded as the entirety of creation.   

Whatever your personal 
interpretation of this image, I think it’s 
fair to say that the composition of 
Moonrise uses the sky to achieve a drama 
and balance in the image which make it 
visually captivating.   

Also note that the horizon in 
Moonrise is placed about one third of the 
way from the bottom of the frame.  This 
is critical in achieving the right visual 
balance in the composition, as well as in 

reinforcing the concepts just discussed.   
To emphasize this point, I’ve 

recropped the photo below (with deepest 
apologies to Ansel Adams).  I think it’s 
clear that this change totally alters the 
impact and essence of the photograph.   
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Stereo Composition 
by David W. Kuntz 

 
So far, our discussion of 

composition has been conducted in the 
most general terms, and the points made 
have been equally applicable to both flat 
and stereo photography.  However, there 
are significant differences between the 
two media. This column will begin to 
explore those differences, and review 
some of the techniques specifically 
applicable to stereo photography. 

One of the most commonly used 
techniques in flat photography is 
selective focus.  This means putting the 
main subject in sharp focus, and 
purposefully arranging the composition 
and setting the camera aperture (f-stop) 
so that other picture elements appear out 
of focus.  This makes the subject stand 
out, and is illustrated in the photo below.   

Unfortunately, selective focus 
generally doesn’t work in stereo 
photography.  The first of the two 
stereograms at the top of the page 
illustrates the problem.  This photo is 
somewhat uncomfortable to view in 3-D 
because when our eye attempts to view 
the background, it cannot be brought into 
focus.  Our visual system sees a stereo 
photo in much the same way it views the 
real world.  The eye moves about from 
object to object, bringing each into focus 
in turn.  If it is frustrated in this attempt, 

we experience perceptual discomfort.   
This problem does not occur when 
viewing a flat photograph.   

The second stereogram solves this 
problem.  The entire scene is in focus, 
and the photo is comfortable to look at.  

As a general rule, all 
elements in a stereo photo 
should be in focus.  This is 
accomplished by setting 
the f-stop and focus 
distance of the camera.  
This concept is important 
enough that I want to 
review the mechanics of 
exactly how it is 
accomplished.   

The next graphic 
shows the focus knob and 
depth of field scale of a 
Stereo Realist.  The focus 
is set for about 12 feet.  If 
the f-stop is set at f/16, then all subject 
material at a distance between the two 
f/16 marks on the depth of field scale will 

be in focus.  In this case, this means 
objects from about 5½ feet to infinity will 
be sharp.  

Let’s say we’re taking a photo of a 
subject that is 8 feet away, and that the 
scene includes objects at infinity.  From 

light meter readings, the 
camera has been set at f/16 and 
the shutter speed at 1/60 of a 
second.  If the camera is 
focused on the main subject (at 
8 feet), then nothing past 25 
feet is in focus, and objects at 
infinity will not be sharp.  This 
is illustrated in the second 
photo of the Realist focusing 
knob.   

In this case, we are 
better off setting the focus at 
12 feet, to get all picture 
elements sharp, rather than on 
the main subject.  Thus, 

particular care in setting shutter speed, 
f-number and focus distance is important 
in stereo photography.   
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More on Stereo Composition 
by David W. Kuntz 

 
The previous column showed how 

selective focus, a major compositional 
tool of flat photography, is largely 
unusable in stereo photography.  If we 
don’t have selective focus available to 
make our subject stand out from other 
elements in the photograph, how do we 
accomplish this goal?   

The first stereogram in the series 
illustrates the problem.  What is the main 
subject in this photo?  There is really no 
single element that draws the eye in this 
composition.  The viewer’s attention is 
left to wander aimlessly, and our 
composition fails to clearly communicate 
its point.   

The next three photos use a variety 
of techniques to attempt to remedy this 
problem.  In the first of these, the main 
subject is a different color, or (since this 
is a black & white photo) contrasts 
sharply with the other picture elements.  
The eye is quickly drawn to the white 
knight (the little horsey guy) and there’s 
no question about where we’re supposed 
to concentrate our visual attention.   

In the next image, a leading line 
(the row of pawns) is used to take the eye 
from the near point in the composition to 
the main subject in the rear.  Leading 
lines are also used in flat photography, 
but they take on an added impact in 
stereo.  The size and shape contrast 
between the first three chess pieces and 
the final one also help to differentiate the 
main subject from the rest of the 
composition. 

In the final image, the picture 
elements have been arranged so that the 
subject is spatially separated from the 
rest.  In addition, it is also closer to the 
viewer than the other elements.  In 3-D, 
object distance is a particularly important 
aspect of composition because the 
medium makes us acutely aware of this 
factor.     
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Even More on Stereo Composition 
by David W. Kuntz 

 
This column continues examining 

the problem posed in the previous issue.  
Specifically, what techniques can be used 
to make the subject clearly stand out in 
stereo photographs?  Each of the four 
stereograms here presents a different 
method of accomplishing this goal. 

In the first, lighting is used to 
create a contrast between the subject and 
other picture elements.  In a way, this is 
the same idea as the example in last 
month’s column; there, a single white 
chess piece was placed with several black 
pieces.  However, this time we’re using 
lighting to create a contrast because none 
inherently exists in our picture elements.   

The next photo uses a variation in 
size and shape to distinguish the main 
subject from other elements.  This 
approach is further explored in the next 
stereogram, in which the main subject 
breaks a repetitive pattern (black, then 
white) in the picture elements.  
Additionally, this composition utilizes a 
size and shape difference between the 
subject and other parts of the 
composition. 

The final photograph puts the 
main subject in a different position in 
order to draw the viewer’s gaze.  By 
showing us something unexpected (a 
chess piece on its side rather than 
upright), our attention is captured, and 
the subject is clearly differentiated from 
the background. 

Ultimately, each of the techniques 
used in this and the previous column 
exploit the same mechanism in order to 
control where the viewer’s attention is 
focused.  Specifically, a contrast or 
difference of some kind is created in 
order to catch the eye.  These differences 
can come in many forms, such as color, 
contrast, size, placement and position.  
The only real limit is your imagination.   
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Final Thoughts on Stereo Composition 
by David W. Kuntz 

 
The last few columns have 

explored several different aspects of 
photographic composition, and stereo 
composition, in particular.  Now, we’ll 
see how all these elements can be 
combined by examining a stereo 
photograph that masterfully utilizes all 
the elements previously discussed.  The 
photo is Kathy Day’s “Camp at Mildred 
Lake,” reproduced in black and white 
below.  The color version of this can be 
viewed on the SCSC website 
(www.la3dclub.com), by selecting 
“Gallery” from the home page, and then 
“SCSC Entries in ISCC Competitions” 
from the Gallery page (thanks to George 
Walker for providing us with the scan).   

In terms of overall composition, 
this photograph utilizes the “rule of 
thirds” positioning.  The next illustration 
shows the photo with a grid dividing it 
into thirds.  As can be seen, all the major 
picture elements fall on or near these 
lines and their intersections.  Particularly 
important is the fact that the horizon line 
doesn’t cut the composition in half.  
Doing this would have made too much of 
the photo empty sky, and destroyed the 
balance between all the picture elements. 

This photograph uses several 
means to highlight and focus attention on 
its main subject.  First, the main subject 
has a significant color and contrast 
difference from the rest of the photo.  
This technique is even effective when the 
image is reproduced as a flat photo.   

Next, the main subject is also the 
closest large picture element to the 
viewer.  Of course, this positioning is 
particularly emphasized when the image 
is viewed in 3-D.   

Kathy also made excellent use of 
repeating forms in “Camp at Mildred 
Lake.”  Specifically, the gumdrop shape 

of the tent is echoed several times 
throughout the composition.  The most 
obvious of these are outlined in the last 
illustration.  The repeated thin vertical 
lines of the skis and poles planted around 
the tent are also seen in the tree trunk.  
You can find other examples if you look. 

In conclusion, effective 
photographic composition makes use of 
two important elements.  First, contrasts 
and differences, in size, shape, color, 
spatial placement, etc., catch the viewer’s 
eye and create visual interest.  These can 
be used to clearly differentiate the subject 
from the background, and focus attention 

on the main subject.   
Second, similarities in 

shape, as well as in color, size 
and other characteristics, 
show us the underlying unity 
of things.  This is emotionally 
satisfying, and connects us 
with the source of all creation. 
This is what turns a picture 
into art. 

Simply stated, contrast 
and differences in 
compositional elements show 
us where to look, while 
similarities amongst these 
elements give us a reason why 
to look.   
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Lighting Basics – Faces 
by David W. Kuntz 

 
Photographers are artists who 

paint with light.  Light is the most basic 
element of our medium, and has more of 
an impact on the viewer than 
composition.  A poorly composed photo 
with dramatic lighting will appear more 
interesting than a great composition with 
dull lighting.   

One type of photography where 
we almost always have some level of 
control over the lighting is in portraiture.  
This column gives some basic techniques 
for making better people photos.  
Volumes have been written about the 
subject of formal portrait lighting; here 
I’d like to provide some basic tips that 
you can use in family photos, without 
employing a lot of specialized equipment.   

The problem of using direct 
sunlight as a source for lighting the face 
was explored in my previous column on 
fill flash.  To summarize, direct sunlight 
produces unflattering, deep shadows, and 
causes the subject to squint.  This can be 
solved to some extent by using an on 
camera flash to lighten the shadows.  The 
photo below shows a portrait in direct 
sunlight taken without and with fill flash.  

The config-
uration of camera, 
subject and sun is for 
this photo is shown in 
the next diagram 
(actually the sun was 
virtually overhead).   

Note that the 
sun lights both the 
main subject (the face), 

as well as the background in this photo.  
An alternative to this setup is to 

place the main subject in shade, and then 

use the flash to balance the level of 
lighting on the background from the sun. 
An example of this, along with a diagram 
of object 
positions, is 
shown below.  
Note that, in 
this case, the 
brightness of 
both the 
subject and 
background are 
again roughly 
equivalent.   

Interesting results can also be 
obtained by using backlighting.  In this 
case, the subject faces away from the sun, 
and the on-camera flash is used to supply 
most of the light on the face.   

Two different examples of this, 
together with position diagrams are given 
next.  In the first, the sunlight comes in 
from the side, and the person is 
positioned facing mostly away from the 
sun, so that their face is totally in their 
own shadow.  Fill flash is used to light 
the subject’s face.  This produces some 
hair lighting, and leaves some lighting on 
the background.   

In the next photo, the person faces 
totally away from the sun.  Now the hair 
lighting is more exaggerated, and the 
background goes almost completely 
black.  In this case particular case, this 
makes the subject stand out more from 
the background, especially on the left 
side of the photo.   

Thus, we now have a set of 
lighting and subject positioning tools that 
enable us to control the relative 
brightness of the subject and background 
in a variety of 
situations.  
For example, 
if we have a 
dark subject 
and a light 
background, 
we can use a 
sunlit background to make the subject 
stand out.  If we’re shooting a blonde 
person against a light background, we 
can position them to 
make the background 
dark and use hair 
lighting.  It’s all about 
taking conscious 
control of the 
situation, and making 
purposeful decisions 
to achieve the image 
contrasts we want. 
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Lighting Basics – Indoor Lighting 
by David W. Kuntz 

 
This column reviews the subject of 

indoor portrait lighting using electronic 
flash.  Most indoor 3-D photography is 
probably performed using a flash 
mounted either on the camera’s hot shoe, 
or mounted on a bracket to the side of the 
camera; I’ll refer to these configurations 
as on-camera flash.  A few of us may 
even be fortunate enough to have a stereo 
camera with a built-in flash.  This type of 
lighting is fine for snapshots and record 
photos, but it doesn’t provide either the 
quality of lighting, or level of creative 
control, necessary for more advanced 
photography.   

The typical results for on-camera 
flash are shown in the first photo, along 
with a schematic (looking down from 
above) illustrating the relative placement 
of flash, camera and subject.   

While on-camera flash provides 
strong, even illumination, it presents a 
couple of problems for portraits, and 3-D 
portraits, in particular.  The main 
drawback is that on-camera lighting 
doesn’t produce much in the way of 
shadows, and therefore doesn’t 
emphasize the shape of objects.  In 
addition, the few shadows that are 
present are very sharply defined (such as 
under the model’s chin, in this example).  
As a result, on-camera flash tends to 
make things look more flat, which is 
exactly the opposite of what we usually 
want in 3-D photography.  It also tends to 
produce strong highlights on any surface 
that is facing directly towards the camera.  
This can result in unflattering shiny spots 
on the subject’s face.   

The harsh shadows caused by on-

camera flash can be softened somewhat 
by the use of a diffuser or bounce adapter 
that makes the flash less directional and 
increases the effective source size.  A 
typical example of this type of accessory 
is shown above.   

Some flash units swivel or tilt to 
enable a nearby wall or ceiling to be used 
as the bounce surface.  More 
sophisticated flash units even have two 
separate flashes.  One unit can be 
directed as needed to work as the bounce, 
and the second flash is a weaker unit that 
provides enough light to fill in some of 
the remaining shadows.  A flash of this 
type is pictured above.   

The results from this arrangement 
are shown in the second example.  The 
accompanying schematic in this one case 
shows the side view of the setup.  
Clearly, the lighting in this photo 
emphasizes the shape of things, and the 
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perception of depth is enhanced.  Also, 
most hard edged shadows are eliminated.   

The main limitation of bounce 
flash is that it requires the presence of a 
nearby flat, white surface. If the surface 
isn’t white, then the lighting will pick up 
the color cast of the surface, which is 
usually undesirable.  Furthermore, it’s 
difficult to control this type of lighting 
with any precision.   

A more controllable approach is to 
use two separate flash units.  One can be 
mounted on the camera, while the second 
is off to the side.  The second flash can 
be triggered to fire simultaneously with 
the on-camera flash through the use of a 
slave adapter.  One of these is pictured 
below.  This setup is more controllable 
because the relative intensity of the two 
flashes can be adjusted, either by settings 
on the flashes themselves, or by changing 
the distance between the subject and 
slave flash.   

In the first example of this, the on-
camera flash is set to be more powerful 
than the slave flash.  Again, a top view 
schematic is shown.  This configuration 
produces some shadows on the face (look 
around the nose, chin and laugh lines), 
and hence enhanced depth perception, 
over just a single on-camera flash.   

This arrangement allows quite a 
bit of flexibility.  The next photo shows 
the results if the slave flash is set to 
provide more light than the on-camera 
flash.  The result is more dramatic and 
moody.  Examining the shadows on the 
model’s neck make it obvious which of 
the two light sources is providing more 
light.   

Quite a wide range of results can 
be obtained from this technique by 
moving the slave light around, and by 
playing with the relative intensities of the 
two sources.  The next step in 
sophistication is to place both flashes off-
camera.  In this case, it’s probably easiest 
to trigger one of the flashes by 
connecting it to the camera with a long 
synch cord.  The next step after this to 
add even more lights.   

The final example shows the 
results of placing the second flash 
somewhat behind and above the model, 
to act as a hair light.  In this case, a dark 
background has been used to provide the 
necessary contrast.   

The possibilities for indoor 
lighting are really endless.  Don’t be 
afraid to experiment and use your 
imagination.   
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Lighting Basics – Outdoor Lighting 
by David W. Kuntz 

 
Often our only tool for controlling 

the nature of outdoor lighting is to simply 
pick the time of day to photograph.  The 
following series of images, graciously 
taken for this column by Kathy Day, 
show the effects of changing lighting on 
a single outdoor scene, namely, a tufa 
formation at Mono Lake.   

The first image was taken at mid-
day, and the camera placement puts the 
tufa mostly in shadow.  The result 
doesn’t draw our eye to the main subject, 
or highlight the tufa’s interesting texture 
and detail.   

The next photo was also taken at 
mid-day, but with the sun hitting the 
subject from the side.  This image was 
actually intended to come out poorly, but 
the dramatic sky saves it somewhat.  
However, the strong, directional lighting 
is still not particularly flattering to the 
main subject. 

The third photo was made when 
the sun was low, and the tufa completely 
in shadow.  The light and largely empty 
sky draws our eye away from the main 
subject, which now shows nearly no 
contrast at all.   

The fourth image is a sunset scene.   
In color, it features an orange sky, and 
the tufa is rendered in pastel tones of 
orange and brown.  This is a pleasant but 
fairly monochromatic image. It lacks any 
real contrasts, and hence drama.   

The final photograph was taken 
just before sunset.  The sky is nearly 
purple, while the tufa is rendered in 
shades of orange by the dwindling sun.  
The light is strong enough to bring out 
the texture of the tufa, but doesn’t cause 
deep, featureless shadows.  The extreme 
color contrast between foreground and 
background delivers a dramatic 
composition and takes our eye straight to 
the main subject.  Thus, the difference 
between a snapshot and a great 
photograph is often simply timing.   
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Field 1 Field 2

3-D Television 
by David W. Kuntz 

 
 The SCSC 3-D 

DVD is now available, 
so this is an appropriate 
time to talk about how 
3-D TV works.  Just 
like movies, a TV signal 
consists of a rapid 
succession of still 
pictures, shown at the 
rate of 30 pictures per 
second.  At this speed, 
our visual system 
mentally combines the 
images to form the 
illusion of motion.   

Unlike a movie, 
each image on a TV is 
composed of a series of 
thin horizontal lines that 
are written sequentially.  
For standard (non-
HDTV) TV, each frame 
actually consists of two 
interlaced images, 
called fields.  As shown 
in the illustration, the 
first field contains every 
other line in the image 
and takes 1/60th of a 
second to appear.  Field 
2, which contains the other set of 
horizontal lines, is written in the next 
1/60th of a second.  Again, the brain 
combines these to create the completed 
frame, shown last.    

To make 3-D TV, this scheme is 
altered slightly.  When the program 
material is originally recorded, the first 
field in the signal consists of one image 
from the stereo pair (say the left, for 
example).  Field 2 consists of the other 
image (the right).  This is called “field 
sequential 3-D.”   

In order to channel each image 
from the stereo pair to the appropriate 

eye, the viewer wears 
shutter glasses.  These are 
glasses in which the lenses 
can rapidly switch 
between being either clear 
or opaque.   

An electronics box 
that can sense when each 
field is being shown is 
connected to the TV.  This 
box sends a signal by wire 
or infrared transmitter that 
synchronizes the switching 
of the glasses with the 
images on the screen.  
Thus, when 
field 1 is 
shown, the 
right eye of 
the glasses 
is dark and 
the left is 
clear.  As a 
result, only 
the left eye 
sees the left 
image.  This arrangement 
is switched while field 2 is 
shown, as seen in the 
illustration.   

The advantage of this scheme is 
that it is simple to implement and that it 
delivers images fast 
enough to keep flicker 
to an acceptable level.  
The main disadvantage 
is that it cuts the spatial 
resolution of the image 
in half (because only a 
single field, rather than 
two, is used for each 
image).  

This process 
only works for 
interlaced TV images, 

and not with progressive scan systems.  
Furthermore, it works only with certain 
types of displays, such as standard tube 
type TVs.   

Assuming that you have the right 
type of TV, getting geared up to watch 
3-D TV is fairly simple and inexpensive.  

You simply have to purchase 
the synchronization box and 
one or more pair of glasses.  At 
the time this article was written, 
complete systems were ranging 
from $30 to $60.  Many vendors 
offer systems bundled with 3-D 
movies, too. 

Once you get your 
system, the next thing you 
should buy is the SCSC DVD, 

which contains dozens of great short 
videos. It’s available for only $24.95, 
plus $5.00 shipping and handling (in the 
US), from Club Treasurer David Kuntz.  
Send a check, payable to SCSC, or pay 
by PayPal to payment@la3dclub.com.  

Field 1

Field 2

Complete Frame

Here are some on-line sources for 3-D TV hardware: 

www.razor3donline.com/3dvidviewsys1.html  
Complete system, with one pair wired glasses: $29.95 

www.edimensional.com/products/edroms.htm 
Wireless box $24.95, wired box $19.95.  Glasses not 
included. 

www.x3dshop.com/ProductDetail/x3dtransmitter.html 
Complete system, with one pair wireless glasses: $30.95 

www.vrealities.com/3dtheater.html 
Complete system, with two pair wireless glasses: $49.00 
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Choosing a 3-D Slide Camera Format 
by David W. Kuntz 

 
If you consider all the various 

slide, print, digital and antique stereo 
cameras that can currently be purchased, 
there are probably more equipment 
choices now available to the 3-D 
photographer than ever before.  For those 
just getting started in stereo photography, 
choosing the right camera from this wide 
array of choices can be a bit daunting.  
This article provides some guidance in 
choosing a format for those interested in 
using the medium of 35mm slide 
(transparency) film.   

There are three commonly 
available 35mm 3-D slide formats.  
These are View-Master, Realist and full 
frame (2x2).   

In the View-Master format, seven 
stereo pairs are contained in a single reel, 
which can be viewed in virtually any of 
the View-Master viewers produced over 
the past 65 years.  The wide availability 
of viewers and the flat, compact reels are 
probably the most attractive elements of 
this format. 

Photographs for this format are 
typically made using either the View-
Master Personal Camera, or the less 
common View-Master Mark II (other 
View-Master format cameras were made 
but are fairly rare).  After film has been 
exposed in the camera, a specialized 
punch is used to cut the individual 
images from the film strip.  The 
individual chips are then inserted by hand 
into the blank reel. 

The View-Master Personal camera 
is simple and easy to use.  However, this 
simplicity also limits the camera’s 
capabilities.  For example, the camera is 
fixed focus, so it can’t readily be used for 
close-ups without specially made lens 
attachments.  The camera also doesn’t 
have a standard hot 
shoe or flash 
connector, though 
products are available 
to address this issue. 

The View-
Master system also includes a projector, 
which works amazingly well, considering 
the small size of the original images.  As 
in the case of the camera, projector 
operation is relatively simple.  For 
example, focus and horizontal alignment 
are coupled.    

For those interested in using the 
View-Master system today, the biggest 
practical problem is that the blank 
personal reels are no longer being made.  
While these can still be obtained from 
various sources, the supply is limited.  

Quite a number of Stereo Realist 
format cameras (I’m including both 5 
perforation and 7 perforation formats in 
this category) were made, and can still be 
obtained used at reasonable prices.  There 
were also several different types of high 
quality viewers for this format produced 
over the years.  Currently made product 
is also available.  Several types of 
projectors, both new and used, can also 
be readily obtained.  

Realist format cameras have 
traditionally offered the most 
performance for the 
money of any 3-D 
format, which explains 
their popularity.  The 
cameras offer many of 
the capabilities needed 

for a wide range of photography.   
The biggest drawbacks of most 

Realist format cameras are the lack of 
interchangeable lenses and the 
unavailability of shutter speeds above 
1/200 of a second.  Another problem that 
has emerged with Realist format cameras 

over the past few years is the 
dwindling choices for slide 
mounts.  Only a few processing 
labs still do stereo mounting.  
Inexpensive cardboard mounts 
can be used for slides seen in a 

hand viewer, but high precision mounting 
is required for projection.  There’s really 
only one current source for high precision 
mounts (RBT), and these are fairly 
costly.   

The custom made 2x2 cameras 
currently available are quite expensive, 
although it is not difficult to construct a 
dual camera rig, assuming one has an 
identical set of camera bodies and lenses.  
This format offers all the quality and 
capabilities of modern cameras, including 
interchangeable lenses, zoom lenses, fast 
shutter speeds, automatic exposure and 
the like.  Furthermore, film shot in this 
format can be processed and mounted by 
any commercial lab that does slide film.  
Various products to enable precision 
mounting for projection are also readily 
available.   

The major negative of this format, 
aside from camera cost, is the scarcity of 
high quality, lighted hand viewers.  There 
are also no integrated 2x2 stereo 
projectors.  Projecting 2x2 requires 
mounting two Kodak Ektagraphic 

projectors on a stand with 
polarizers.  Given that Kodak 
is no longer producing the 
Ektagraphic projector, the 
long term fate of this approach 
is questionable. 
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Choosing a Realist Format Camera 
by David W. Kuntz 

 
If you’ve decided that you want to 

shoot stereo photographs using a Realist 
format camera, then your next decision is 
which particular camera model to use.  
The Realist format camera produced in 
the largest quantity was the eponymous 
Stereo Realist, followed closely by the 
Kodak Stereo camera.  The Revere 
(including its near twin, the Wollensack) 
comes in a distant third to these two.  
Since these are the cameras a buyer is 
most likely to find available, this column 
will give an overview of the operating 
characteristics and features of each. 

The name Stereo Realist actually 
refers to a number of slightly different 
models of cameras.  Not only were there 
f/3.5 and f/2.8 versions, 
but each of these was 
made using a variety of 
different lenses over the 
course of their original 
production.   

The construction of all Stereo 
Realist models is essentially the same.  
Film winding is accomplished with a 
knob, while shutter cocking is a totally 
separate mechanism, actuated by a lever.  
In the earliest Stereo Realist cameras 
produced, this 
arrangement 
made it possible 
to accidentally 
double expose a 
frame, so a 
double exposure 
prevention 
button was 
eventually added to the camera.  It’s 
advantageous to get a camera with this 
double exposure prevention feature, as an 
intentional double exposure can still be 
made, but accidents are prevented.   

All Stereo Realist models have a 
built in rangefinder and focus adjustment 

from about 2.5 feet to infinity.  Later 
models added a depth of field scale 
around the focus knob, and this was even 
available as an aftermarket product for 
older cameras at one time. 

There is quite a bit 
of discussion about which 
particular lenses used on 
the Stereo Realist are the 
sharpest.  In general, the 
f/2.8 cameras are sharper 
than any f/3.5, and are thus more 
desirable and, hence, expensive.  In 
addition, the f/3.5 models exhibit some 
vignetting (darkening at the corners of 
the image) at high f-numbers.  If you’re 
serious about photography, then one of 

the various f/2.8 models is the 
one to get.   

The Stereo Realist is 
constructed mostly from 
metal, and is sturdy and 
rugged – another reason why 

so many have survived to this day.  Plus, 
it is still possible to get some service on 
these cameras.   

The major negatives of the Stereo 
Realist are its somewhat poor human 
engineering.  The shutter release is on the 
left, the viewfinder is on the bottom, and 
the separate rangefinder is also on the 
bottom.  All these are the opposite of 
nearly every other camera ever made.  
Holding the camera in the most natural 
position puts your fingers directly over 
the rangefinder windows.   Simply stated, 
the camera takes some getting used to, 
but will certainly deliver results once 
you’ve mastered it.   

The Kodak Stereo, in contrast, is 
very user friendly.  
Film advance and 
shutter cocking are 
integrated, and a 
manual shutter cock 

lever is included for producing double 
exposures.  The shutter release and 
viewfinder are located in their more 
traditional positions.  The viewfinder 
includes a built in level, and can easily be 

used by eyeglass wearers.  
There is no built in 
rangefinder, but the 
focusing knob does indicate 
focusing range.   

The lenses used in 
the Kodak are probably a slight notch 
down from those found in the f/3.5 Stereo 
Realist, although they do not vignette at 
any f-number.  Probably the biggest 
disadvantage of the Kodak Stereo is that 
part of the body is made of plastic, so it is 
less durable than the Stereo Realist. 

The Revere stereo camera is a 
solidly built unit, which operates just like 
most traditional 2-D rangefinder cameras.  
It has integrated advance and shutter 
cocking, plus a manual shutter cock lever 
for multiple exposures.  The rangefinder 
is integrated into the viewfinder, which 
even includes a level.  However, the 
viewfinder is small, and can be difficult 
to see through.  Furthermore, its off 
center placing does introduce some 
parallax (a lever is present to correct for 
this).  The Wollensack is essentially the 
same camera as the Revere, except that it 
comes with lenses that are typically 
sharper.  Typically, the image quality of a 
Revere is equivalent to that of a f/3.5 
Stereo Realist, while the Wollensack is 
nearly as good as most of the f/2.8 Stereo 
Realist variations.   

Overall, the Revere is an excellent 
and easy to use camera that delivers good 

results.  However, because it was 
not produced in high volume, 
repair and spare parts may be 
difficult to obtain.   
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Choosing a Stereo Print Camera 
by David W. Kuntz & David Starkman 

 
Over the years, several different 

stereo cameras designed to work with 
print film have been produced.  In 
addition, a number of adapters and 
accessories have been made that enable 
standard 35 mm cameras to produce 
stereo prints.  This article provides some 
advice on how to choose the right 3-D 
print equipment for your particular needs.   

The first major decision to make is 
to choose an image format.  The classic 
stereo cards, meant for viewing with a 
Holmes Stereoscope, are 3.5"x 7".  Many 
other viewers that utilize this format have 
been produced over the past 150 years or 
so.   

Unfortunately, there’s not really 
any camera that produces these standard 
stereo card sized images automatically.  
Therefore, working in this format 
requires some effort by the photographer 
in terms of combining the left and right 
stereo images on to a single card of the 
proper dimensions.  

There are a few cameras that 
produce 3-D prints that come back from 
the photofinisher complete and ready to 
view.  Typically, these use the standard 
4"x6" print format, which isn’t directly 
compatible with Holmes type 
stereoscopes.  As a result, these systems 
usually include both a camera and a 
viewer.   

One of the most popular systems 
of this type is the Loreo.  The original 
Loreo camera produces prints in which 

the left image is on the left, and vice 
versa.  This allows them to be viewed 
with any of the readily available lorgnette 
or other print viewers, in 
addition to the various 
Loreo viewers.  Mounts are 
even available that allow 
these 4"x6" prints to be 
adapted for viewing in a 
Holmes Stereoscope.   

The Loreo system is one of the 
most inexpensive and simple ways to get 
into 3-D print photography.  However, it 
doesn’t provide the image quality or 
creative control available from Realist 
format, standard 35 mm, or digital 
cameras.   

Loreo produces another 3-D print 
camera, also marketed under the Vivitar 
brand name, which offers more 
functionality and features than their 
original model.  These features include 
DX coding (for automatically reading 
film ASA), motorized advance and a 
built-in electronic flash.   

The caveat on this model is that it 
produces transposed stereo prints (left 
image on the right, and vice versa).  
Thus, the prints must be used with the 
corresponding Loreo viewer.  This means 
you can’t use one of the multitude of 
cheap stereo print viewers available if 
you want to give one away with the print 
(unless you want to cut-apart and 
transpose the prints).  

Loreo also produces an attachment 
that mates directly with many different 
makes of 35 mm camera that use 
interchangeable 
lenses.  This 
attachment splits 
a single 35 mm 
frame in two.    

Images 
produced using 

the Loreo “3-D Lens in a Cap” have all 
the advantages of those produced using 
the original Loreo camera.  They also 

offer access to the features found 
on many SLR cameras, such as 
through the lens metering.   

Another simple way of 
producing 3-D prints is to use 
negative film in a Nimslo 

camera.  The Nimslo takes four images 
simultaneously.  Each image is 
essentially half the width of a standard 
35 mm frame, and slightly reduced in 
height.  The 
photofinisher 
can print two 
adjacent 
images on to a 
single print, 
and then they can be cut apart and mixed 
and matched as needed.   

Finally, stereo prints can be 
produced using standard format 2x2 
stereo cameras, twin 35 mm camera rigs 
and digital cameras.  The prints are 
produced by traditional means and then 
manually combined for use with either a 
Holmes Stereoscope, or with one of the 
various types of print viewers.  It’s also 
possible to scan 35 mm prints or 
transparencies, and then output the final 
results to a print.  A 5"x7" print can be 
trimmed to the dimensions of a standard 
stereo card.    

Print film can be used in a Realist 
format stereo camera, although it is 
difficult to find a photofinisher that can 
accommodate this format.  In this case, 

it’s probably easier to shoot 
slide film and then scan it 
into a computer for 
subsequent output in one of 
the print formats previously 
described.   
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Choosing a 2x2 Format Stereo Camera 
by David W. Kuntz 

 
Stereographers interested in twin, 

full frame 35 mm photography (called 
2x2 format) are usually faced with the 
option of either building their own rig 
from two separate camera bodies, or 
purchasing one of the few integrated 2x2 
stereo cameras currently in production.  
Each of these approaches has advantages 
and disadvantages.  

Systems constructed from two 
separate cameras offer tremendous 
operational flexibility, such as variable 
interocular distance.  Typically, both 
cameras are mounted on to a single bar, 
to ensure optical alignment.  For proper 
stereo, it’s essential that both cameras 
point at the same thing.   

Side-by-side mounting produces a 
“landscape” format image that is visually 
pleasing and compatible with most 2x2 
viewers.  However, because of the 
physical size of most 35 mm cameras, it 
usually isn’t possible to obtain the 
standard interocular separation of 65 mm 
to 70 mm with side-by-side mounting.  
This makes twin camera rigs generally 
better suited to producing hyperstereo 
images rather than normal stereo images.   

Bottom-to-bottom mounting can 
be used to achieve standard interocular 
separation, although it results in vertical 
format images.   

Putting together a twin camera rig 
from individual cameras generally 
requires some effort by the user.  
Specifically, depending upon the type of 
photography to be performed, various 
operating characteristics of the two 
cameras must be matched.   

First, for any type of photography 
besides still life, the two shutters must 
synchronized so that they fire 
simultaneously.  Obviously, this 
requirement becomes more critical when 
photographing fast moving objects.  

Quite a number of mechanical, 
electromechanical (e.g. solenoids) and 
electronic methods have been developed 
to accomplish this synchronization. Over 
the past few decades, many cameras have 
been produced that utilize electronics, 
rather than purely mechanical methods, 
for shutter firing.  Remote shutter firing 
on these cameras is performed by a cable 
release that is just a switch.  In general, it 
is easier accurately synchronize these 
types of cameras, since relatively simple 
circuitry can be constructed to introduce 
a variable delay into the firing of one of 
the shutters.  This allows the user to 
precisely adjust the synchronization 
without any performing any modification 
inside the camera.   

Next, the two separate camera 
lenses must also be matched for focal 
length and exposure (f-number).  In 
general, two randomly selected lenses of 
the same model will not be close enough 
in either of the characteristics.  Getting a 
matched set usually involves testing 
several lenses and selecting out two that 
are closest.  This typically requires a 
cooperative lens vendor.  It’s difficult to 
adjust zoom lenses accurately enough to 
match their focal lengths, so twin camera 
rigs are mostly restricted to fixed focal 
length lenses.   

In use, the focus and f-number of 
each camera must be adjusted 
individually, which can be cumbersome.  
3-D Concepts offers a service to link the 
aperture, focus and zoom functions of 
lenses to eliminate this problem.   

The only integrated, full frame 
35 mm cameras currently in regular 
production come from RBT, based in 
Germany.  They offer a number of 
different models, based on various 
manual and automatic cameras, with a 
variety of lens and interocular spacing 
configurations.  One option produces film 
that utilizes standard 35 mm processing 
and mounting. 

By sacrificing the ability to vary 
interocular distance, RBT can produce a 
camera that is relatively compact.  Most 
importantly, they address all the shutter 
synchronization and lens matching issues 
for the user.  This makes it the simplest 
way to get into 2x2 stereo photography, 
though not necessarily the cheapest.  The 
RBT cameras are even able to use zoom 
lenses because they are mechanically 
linked.  This combination of features 
makes the RBT a good, general purpose 
stereo camera, suited for a wide variety 
of shooting situations.   
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Choosing a Slide Bar for Close-Ups 
by David W. Kuntz 

 
Over the last several months, I’ve 

described many different types of stereo 
camera.  However, it is also possible to 
take 3-D pictures with a single 2-D 
camera.  This is accomplished by simply 
taking one exposure, moving the camera, 
and then taking a second exposure.  
Exactly how this maneuver is performed 
depends upon factors such as the distance 
to the subject material, the focal length of 
the lens used, and the presence or 
absence of any movement in the subject.   

Close-up photography requires 
fairly small movements of the camera 
between exposures.  In addition, it is 
important that the direction in which the 
camera is pointing not be changed 
between images.  Otherwise, there will be 
large differences in how the subject is 
framed between left and right exposures, 
making the final stereo image difficult to 
mount and view.   

Because of these requirements, it 
is usually necessary to use some sort of 
precision movement device to translate 
the camera between the left and right 
exposures.  Such a mechanism is usually 
called a slide bar.   

The first figure shows how a slide 
bar works in practice.  The camera is 
attached to a plate that moves relative to 
a base.  The base is usually mounted to a 
tripod.  This arrangement enables the 
camera to be moved a precise amount in 
a direction perpendicular to that in which 
it is pointing.  If the slide bar is well 
made, there should be virtually no 
twisting, turning or tilting of the camera 
during this movement.   

There have been quite a number of 
different style slide bars made over the 
years, and there is currently a wide 
selection of new models to choose from.  
Two of these are shown in the next 
figure.  When selecting a slide bar, 
important considerations include 
mechanical stability, movement range, 
the movement actuator type, and 
presence or absence of a fiducial scale.    

Mechanical stability is how much 
unwanted camera movement the slide bar 
allows.  A good quality slide bar holds 
the camera virtually as securely as if it 
were mounted directly to the tripod, and 
only allows motion perpendicular to the 
direction in which the camera is pointed.  
Some slide bars have a locking feature to 
hold the camera once a position is set.  If 
your camera setup includes a long or 
heavy lens, or any other equipment that is 
cantilevered off the front of the camera, 

then is it important to make sure that the 
slide bar permits no tipping motion.   

Movement range is the maximum 
distance that the slide bar allows between 
left and right exposures.  For a slide bar 
intended solely for close-up work, a 
movement range of up to the standard 
stereo camera lens spacing of about three 
inches is more than enough.  Typically 
about two inches total range is fine.  If 
you want a multipurpose slide bar, useful 
for both close-ups (hypostereos) and 
hyperstereos, then a longer travel model, 
with maybe six to 10 inches of travel, 
would be preferable.   

The actuator is the mechanism that 
drives the motion.  Usually this is just the 
photographer’s hand, but some slide bars 
use a screw drive or a crank.  The 
advantage of having some type of screw 
or gear driven mechanism is that it 
usually allows for greater precision in 
positioning the camera.  This can be 
especially valuable for extreme close-up 
work, in which the total camera 
movement might only be a few 
millimeters. It is difficult to accurately 
make such a small movement by hand.  
Some slide bars also feature detents, or 
click stops, at certain positions, such as 
every inch or half inch.  This not only 
allows for very accurate positioning, but 
also enbales the movement to be 
performed very quickly.   

A fiducial scale is simply some 
type of an indicator, often a series of 
marks that look like a ruler, that indicate 
the position of the upper plate.  This 
makes it easy to know exactly how much 
you have moved the camera between 
exposures.  

A slide bar is a very useful tool for 
the stereo photographer’s camera bag and 
can last a lifetime.  It’s worth making the 
investment to get a good quality unit.   
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Slide Bar Close-Ups 
by David W. Kuntz 

 
This column explores some of the 

main issues encountered in using a slide 
bar for close-up stereo photography.  The 
basic procedure for slide bar usage and 
the mechanical requirements for proper 
slide bar operation were covered in the 
previous installment.   Now we’ll 
examine how slide bar close-ups are done 
in more detail. 

In all slide bar close-ups the 
camera must be mounted so that the 
direction in which it points is 
perpendicular to the direction of slide bar 
motion.  This is shown in the first figure.  
Transgressing against this simple rule is 
almost certain to produce a stereo pair 
that is difficult or impossible to view.   

In this same vein, neither the 
camera nor the camera support (usually a 
tripod) should be moved or rotated 
between exposures.  In tight close-ups, 
even a small amount of camera 
movement between exposures can 
substantially change how the subject is 
framed.  It is sometimes tempting to 
rotate the camera between exposures, so 

as to keep the main subject 
centered in the frame (as well 
as to maintain focus on the 
same part of the subject).  
Don’t do it!  While there are 
some exceptional cases in 
which toe-in (rotation of the 
camera) is allowable, in 
general, it results in images 
that are unpleasant to view.   

In composing a stereo 
close-up, it’s important to 
keep in mind the final 
intended image format, and be 
aware of how mounting will 
affect image cropping.   

The first stereo pair on 
the right is a raw, unwindowed 
stereo pair, in 3:2 (full frame 
format).  Because the subject 
is so close, there’s quite a bit 
of disparate material on the 
sides of each image.  This can 
be seen when the pair is 
overlapped.   

Proper mounting of this 
photo, as seen in the next 
stereogram, would eliminate 
most of this material, but also 
results in a nearly square 
image.  If this photo is intended for a 
Realist format mount, that may be fine, 
but it would cause a problem in a 7 
sprocket or full frame mount.  The final 
pair shows the image cropped to full 
frame format; to accomplish this, quite a 
bit of the top of the image had to be lost.  
The moral of this is that it’s important to 
be aware of the difference between the 
left and right eye views when you’re first 
composing your photo, otherwise you 
may find that you lose an important part 
of the composition when you attempt to 
mount the final photo.   

Another important factor in 
shooting close-ups is determining the 
proper baseline (camera movement 
between left and right exposures).  In 
general, the baseline should be equal to 
1/(lens focal length) times the camera to 
subject distance.  In other words, if 
you’re using a 35mm lens, then the 
baseline should be 1/35 of the camera to 
subject distance.  In practice, it makes 
most sense to shoot a series of exposures, 
starting at about half this value, and 
going out to about two or three times it.  
Then just view the various combinations 
when you get your film back, and pick 
the most satisfying one.   
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The View-Master System 
by David W. Kuntz 

 
This month the SCSC hosts the 

tenth annual View-Master Stereo 
Sequence Competition, so it is an 
appropriate time to review the 
View-Master system.  The system 
comprised a camera, film cutter and 
personal reels, which enabled 
photographers to produce their own reels 
that could viewed in any of the numerous 
View-Master viewers that have been 
produced.  A projector was also included 
in the system, as were a variety of other 
accessories. 

By far the most common 
View-Master format camera is the 
View-Master Personal Stereo Camera, 
produced during the 1950’s 3-D boom, so 
this discussion will be limited to that 
camera.   

The frame size of the View-Master 
format (about 12 mm x 13 mm) is 
substantially smaller than that used for 
35 mm film.  However, the designers of 
the View-Master Personal system were 
quite clever in creating a system that 
utilizes 35 mm film and a standard 8 
perforation advance, yet still creates 

View-Master sized stereo pairs with an 
interocular spacing of about 62 mm 
(similar to that used in the Stereo 
Realist).   

To accomplish this, the normal 
35 mm frame is subdivided, both 
horizontally and vertically, to 
accommodate a total of four 
View-Master format images.  The camera 
takes a total of 36 stereo pairs along the 
bottom half of the film while the film 
advances out of its cartridge.  The lenses 
are then physically shifted, as shown, and 
another 36 stereo pairs are taken along 
the top half of the film.  The film 
advances in the opposite direction during 
this second sequence of exposures, going 
back into its cartridge.  As a result, when 
exposure is finished, the film is already 
rewound.  The resultant pattern of 
exposures is demonstrated in the 
drawing.  As can be seen, only a very 
small amount of film is wasted in the 
entire roll. 

The exposed film is processed, but 
not cut or mounted.  The photographer 
uses a special View-Master film cutter to 
punch out the individual frames.  One 
half of the roll is punched, and then the 
film is flipped over, so that the second 
row of exposures can be punched out. 
Next, the images are individually inserted 
by hand into a blank View-Master reel.   

The entire process of creating 
personal View-Master reels is really quite 
simple, and was designed for the mass 
market.  The camera is fixed focus for 
simplicity, but close-up lenses were made 
to enable focusing at either 24 or 36 
inches.  Of course, the camera was 
created before the era of electronic flash.  
However, it can be modified for 
electronic flash synchronization, and 
various accessories have been produced 
to mechanically interface the camera  
with an electronic strobe.  The reels 
themselves are flat and compact, making 
it easy to share them through the mail, 
and, View-Master viewers are still in 
production today.  Unfortunately, 
production of the blank reels, which are 
an essential part of the system, ceased a 
few years ago.   
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Reshaping the Stereo Window 
by David W. Kuntz 

 
The vast majority of stereo images 

we see are in a rectangular format.  This 
is the native image format rendered by 
our cameras, and it is preserved in our 
slide mounts.  Even the slightly round 
topped image shape common to many 
stereo cards is just a slightly modified 
rectangle.  However, “thinking outside 
the box,” in terms of image format, can 
produce some fun and exciting results.   

In the past, we’ve been largely 
constrained to the rectangular image 
format by technology.  About the only 
ways to produce other window shapes 
were with special die cut mounts, or by 
sandwiching an image with a litho mask.  
Both these approaches are limited. 

Now, however, digital image 
manipulation provides us with an 
extremely powerful and diverse set of 
tools for reshaping the stereo window.  
The three examples shown here provide a 
taste of what can be achieved.  I hope 
they will motivate you to try 
experimenting with the concept yourself.   

In the first image, the rectangular 
window is transformed into the 
letterforms “MARS” complete with the 
blocked interior spaces in the letters “A” 
and “R.”  I find it interesting the way the 
letters almost disappear when my gaze 
shifts to the scene itself. 

The next stereogram utilizes a 
round window with soft edges.  This was 
a common portrait image format in the 
early days of photography, and I think it 
translates well into the stereo medium. 

The final stereo image, which was 
originally produced for a stereo card, 
does not have a window at all.  Instead 
the background is a “wallpaper” that 
repeats uninterrupted across both the left 
and right sides of the pair.  Only when 
viewed in stereo does the main subject 
rise off the background. 
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Evaluating Viewer Optics 
by David W. Kuntz 

 
 There are many different types of 

stereo slide and print viewers currently 
available, both modern and vintage.  
Unless you’re acquiring a viewer purely 
as a collectible, then the quality of the 
viewer’s optics is a primary 
consideration.  You don’t have to be an 
expert in optics to know image quality 
when you see it, but there are several 
things to look for besides just overall 
image sharpness.  This column reviews 
some of the other lens defects of which 
you should be aware.   

Viewer lenses are made from 
either glass or plastic, and there are 
several quality variations within each of 
these categories.  The advantages of 
plastic are its light weight and low cost.  
The biggest disadvantage of most plastics 
is that they are easily scratched. This 
makes it difficult to clean plastic lenses.   

Plastic lenses can actually be 
produced with excellent quality, but the 
vast majority of plastic viewer lenses are 
made with low cost as the primary goal.  
One of the most common problems 
encountered with these cheap lenses are 
small bubbles and localized variations in 
material consistency (called 
inhomogeneities).  These can manifest 
themselves as small, blurry areas in the 
viewed image.  This is simulated in the 
drawing, which shows an object (a 
rectangular grid of lines), and the effect 
of various lens flaws on how that object 
appears in the viewed image.   

Plastic lens inhomogeneities vary 
tremendously from unit to unit.  So if 
you’re picking out a plastic viewer (such 
as a View-Master viewer at a store), it’s 
worthwhile looking through several units 
before you make a selection.  Move the 
viewer around laterally as you view the 
image so that you evaluate the entire lens 
area.   

Both glass and plastic lenses can 
exhibit various types of distortion.  Two 
of the most common types of distortion, 
called pincushion and barrel (for obvious 
reasons), are illustrated here. Distortion 
isn’t a blurriness, it’s just an error in 
image shape.  Usually, it’s easiest to spot 
by noting the apparent shape of the 
normally rectangular stereo window. 

Both types of lenses can also 
suffer from “field curvature.”  This 
means that when the center of the image 
is in focus, the edge is out of focus, and 

vice versa.  This can have a significant 
effect on image quality.   

Another common lens problem is 
chromatic aberration, which shows up as 
colored fringes at the edges of objects 
(typically a red fringe on one side, and a 
violet fringe on the other).  This problem 
is solved by going to a doublet, or 
achromatic, lens.  This is a lens 
constructed of two separate elements, 
usually glued together.  Doublet lenses 
are a virtually only made from glass, and 
not plastic.   
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A Flicker Free Red Button Realist Viewer 
by David W. Kuntz 

 
The Realist ST-61 “Red Button” 

viewer is considered by many to be one 
of the finest Realist format viewers made 
during the 1950’s.  Luckily, it’s still 
fairly easy to find one today.  However, 
despite its excellent overall 
mechanical construction and 
optical performance, the Red 
Button viewer light does have 
an annoying tendency to 
flicker.  This problem 
becomes more pronounced 
when using a halogen bulb.   

 The viewer light is turned on 
when the red button is pressed, and a 
cone shaped metal ring on the button 
shaft touches contacts inside the viewer.  
The flicker problem arises because these 
metal parts become corroded over time, 
and also because they don’t always mate 
well mechanically.   

 It’s possible to completely 

eliminate this flicker problem by 
replacing this somewhat haphazard 
connection method with a more reliable, 
modern switch (an innovation first shown 
to me by David Burder).  However, the 
trick is to find a switch that can be 
installed in the viewer in such a way so 
that it is activated by pressing the red 
button.  It turns out that this isn’t 
particularly difficult to do.   

There are quite a number of 
miniature switches (called 
microswitches) currently on the market 

that satisfy the requirements nicely.  A 
typical unit, the Omron SS-5GL, is 
pictured here.  The key characteristics are 
that the switch be activated by a hinge 
lever, and that it be physically small 

enough to fit within the 
available space in the Red 
Button viewer.  It should also 
use tabs for making connection 
to the viewer wires; some 
microswicthes have electrical 
connectors designed for use on a 
printed circuit board.  Virtually 

any microswitch will handle the current 
and voltage in a Red Button viewer.  
These types of switches can be obtained 
from many on-line electronic component 
retailers, as well as local electronic hobby 
stores.   

The stereo pair below shows how 
the microswitch is integrated into the 
viewer.  It is positioned with its hinge 
lever just below the red button, so that 
pressing the button activates the switch.   

The first step in installing the 
microswitch is to connect the wiring.  
This involves removing a wire that runs 
from the front battery contact to the red 
button switch contact, as shown in the 
photo.  The microswitch is then wired to 
the front battery contact and the rear red 
button contact (that still has a wire).  All 
these connections should be soldered.   

Next, the microswitch is mounted 
by simply gluing it to the septum that 
divides the viewer’s battery 

compartment.  Epoxy glue works well for 
this purpose.   

It’s useful to determine exactly 
how high up you want to mount the 
switch before actually gluing it to the 
viewer.  It’s nice to position the switch 
fairly high, because this allows you to 
turn on the viewer by barely depressing 
the red button.  This eliminates the 
“finger fatigue” that is sometimes 
experienced when using the viewer for an 
extended period.   

The Omron switch shown here is 
actually slightly too large for the 
available space, so installing it requires 
removing a small amount of material 
from the viewer’s battery compartment 
septum.  This is easily accomplished with 
a Dremel tool or small file.    
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An Introduction to Lenticular 3-D 
by David W. Kuntz 

 
Lenticular prints are a form of 

autostereoscopic display, that is, a 3-D 
image that is viewed without glasses.  
This makes them immediately accessible 
to everyone, and is one reason that this 
format has been used so much 
commercially. 

Lenticulars come in many 
different forms; in fact, some display 
animation, rather than 3-D.  However, all 
the different types of lenticulars are 
constructed along similar lines.   

There are two basic elements in a 
lenticular image.  The first is the 
lenticular screen, which is an array of 
closely spaced cylindrical lenses.  This is 
illustrated in the drawing below.  For 
clarity, this drawing only shows a very 
tiny section of the lenticular screen.  A 
typical lenticular screen might have 40 of 
these lenses per inch, and each lens runs 
the full height of the image.  So, in a 24" 
wide by 36" tall image, the screen would 
contain 960 individual cylinder lenses, 
with each lens being 1/40" wide by 36" 
tall.  In practice, lenticular screens are 
produced in a single piece of plastic. 

The second component of the 
lenticular image is the artwork, which is 
mounted to the bottom of the lenticular 
screen.  This artwork is prepared in a 
very specific and unusual way.   

Unlike most stereo images, which 
consist of just a left and a right eye view, 
lenticular images usually contain many 
individual views – as few as three, and 
sometimes more than 20.  Each one of 

these images shows the subject matter as 
it appears when viewed at a slightly 
different angle.  The next drawing shows 
how these images are assembled.  To 
simplify things, this example uses four 
different images that are each just a 
different shade of gray, rather than four 
different views of an object.  Each of 
these images is cut into a series of 
vertical slices and these slices are then 
interlaced together.  This can be 
accomplished either optically, or through 
digital means.  

The drawing at right shows what 
happens when this interlaced image is 
viewed through the lenticular array.  The 
cylindrical lenses cause each eye to only 
see segments of the interlaced image that 
come from a single one of the original 
images.  Furthermore, the width of these 
image slices is magnified so as to make 
the image appear continuous, rather than 
as a series of narrow stripes.  This 
channeling of separate images to the left 
and right eyes enables the stereo effect. 

Because of the geometry involved, 
every lenticular has an optimum viewing 
range where the left and right eyes will 
see a pair of images that deliver the right 
amount of parallax information to 
produce a pleasing amount of stereo.  
However, with lenticular images, there 

are always certain viewing angles that 
will produce a pseudoscopic (reversed 
stereo) image.  Also, at some viewing 
distances and angles, each eye may see 
parts of more than one image. 

Over the years, several different 
lenticular print cameras for consumers 
have been produced, the Nimslo being 
one example.  Now it is also possible to 
produce your own lenticulars digitally.    
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