LENTICULAR INTERLACING
The aim of this paper is to explain step by step
how to make lenticular interlaced images.
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1 INTRODUCTION
In the tutorial Introduction.pdf you learned that the technique to achieve moving images
involves interlacing multiple images into a single image which is then viewed through a
lenticular plastic:

Lenticular plastic

Lenticular interlaced image

The lenticular interlacing technique refers to the set of steps to be followed to combine
several images into a single output image so that afterwards the output image fits
perfectly with a lenticular plastic to produce the desired effect. Lenticular interlacing is a
key piece of this printing technology because all types of effects (flip, animation, 3D,
etc.) are completed with a lenticular interlacing stage to generate the final printable
image.
The type of effect obtained through the lenticular interlacing process depends only on
the number of input images and their content. For example, you can combine three
input images to achieve a flip effect:
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LENTICULAR
INTERLACING

The resulting image will provide the desired effect when viewed through the lenticular
plastic. Without the plastic, all you see are the three images at the same time mixed
into strips. But once the image is seen through the plastic, either by direct printing or by
cold lamination, the lenses will only display one image at a time from the three
possibilities. The image observed will depend on the angle of observation.
For the 3D effect, the process is the same: several input images are captured (16 in
this example) and interlaced to create a single output image ready to be printed.
However, note the type of content in this case feeding the lenticular interlacing engine:
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While at first glance all the input images may appear equal, they are in fact different.
There are different views of the same scene captured from different viewing angles.
The combination of all these images through a lenticular interlacing is what will make
you appreciate the illusion of depth and 3D when the plastic is used. You will find out
about the secrets of the 3D effect later on, in the tutorial 3D.pdf, but the important thing
now is to understand that whatever the type of effect you want to generate, lenticular
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interlacing is a must for all your lenticular printing. Therefore, you must know about and
master it to achieve excellent results. This tutorial will teach you how.
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2 PREREQUISITES
If you are learning to use lenticular printing technology, before carrying out a lenticular
interlacing you need to have previously acquired some knowledge that are explained in
other tutorials in this collection.
Read the tutorial Introduction.pdf to learn the basic principles of lenticular printing. This
brief introduction is essential reading if you are starting from scratch.
Read the tutorial Pitch.pdf to learn the differences between the visual pitch and real
pitch of plastics. In that tutorial you will also learn why it is necessary to do a calibration
test before each job.
Read the tutorial Calibration.pdf to learn how to calibrate a plastic before printing.
Calibration is a crucial test before doing any lenticular printing. The plastic, printing
equipment and preferred observation distance of the lenticular image will influence the
outcome of this procedure.
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3 PREPARATION OF INPUT IMAGES
For the example in this tutorial we are going to make a flip effect using three images:

image_1.jpg

image_2.jpg

image_3.jpg

The requirements to be met by the input images to make an interlaced lenticular image
with the Imagiam Lenticular Effects application are:
•

Images must have the same pixel size and resolution.

•

The color space of images that compose the effect should be the same.

•

Supported color spaces are:

•

o

Grayscale.

o

RGB.

o

CMYK.

The file formats supported are:
o

TIFF. Compression methods supported are: None and LZW.

o

JPEG.

o

PSD.

•

Image files should contain an ICC color profile. This is necessary to interpret
the colors correctly in order to display them on your screen. Adobe Photoshop
has an option to embed the color profile when saving files.

•

For high quality results, we recommend using input images with a medium/high
resolution. For example: 300 dpi, 600 dpi or more.
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•

The preferred number of input images is often a submultiple of the resolution of
the printing device divided by the nominal pitch of the plastic. Section 4.2.4 will
expand this topic.

Basically, the idea is as follows: if you have multiple images with the same image size,
resolution and color space, then you can directly interlace them with the Imagiam
Lenticular Effects application to make a flip effect. You can make a simple interlacing
from any two images or you can make a more complex interlacing from 10 or more
images coming from a video sequence in order to achieve an animation effect. If you
intend to combine images having different characteristics (size, resolution or color
space), modify them first with Adobe Photoshop to make them all the same and then
proceed with their lenticular interlacing.
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4 LENTICULAR INTERLACING OF INPUT IMAGES
This section will explain step by step how the Interlacing module of the Imagiam
Lenticular Effects application works. Its task is to convert the input images that will be
part of your lenticular effect into a single interlaced output file ready for printing.
As a preview, the following screenshot shows typical settings for the Interlacing
module:

Interlacing module to perform the flip effect in this tutorial

4.1 STEP 1: LOAD THE INPUT IMAGES
Click the Add button of the Interlacing module to load into the system the images that
will form part of the lenticular effect. After clicking the Add button, a dialog box will
appear allowing you to select your input images. You can select a single image file or
several at the same time. You can also repeat the operation by clicking on the Add
button to load more images.
Once the loading of images is complete, the table in the window of Input files will be
populated with information from these files: thumbnail, file name, width (in pixels),
height (in pixels), color space, number of channels and resolution. You can use this
information to verify that all the images that will form the effect have the same
characteristics (see section 3). If you try to load an image file not supported by the
program, an error icon will be displayed on the thumbnail of the row for that file. If this
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is the case, make sure your file format complies with the requirements listed in section
3.

4.1.1

REORDER INPUT FILES

Once the images are loaded into the system, make sure that they appear in the table of
Input files in the desired order. You can rearrange the elements of your table with the
mouse by drag and drop operations: first select the rows you want to move and then
drag them with the mouse to the new location. You can also use the Sort button to sort
your files alphabetically (see section 4.1.2.1).

4.1.2

OTHER CONTROLS

The meaning of the other controls that appear in the window of Input files is as follows:
4.1.2.1

SORT

The Sort button is used to sort the input files alphabetically. Under the Sort button is a
control to select the ordering method: Ascending or Descending. This tool is useful for
automatically sorting sets of files whose names follow a pattern. For example:
frame001.jpg, frame002.jpg, etc.
4.1.2.2

DELETE

The Delete button is used to remove selected rows from the table of Input files. You
can delete the rows one by one or several at once. To make multiple selections, click
on the names of the files while holding down the Shift key. Then click the Delete button
and the selected files will be deleted from the table. It should be noted that the files
disappear from the table but are never deleted from the hard drive.
4.1.2.3

CLEAR ALL

Click the Clear All button to delete all the rows in the table of Input files. This is the
same as 4.1.2.2 but applied to all elements of the table.
4.1.2.4

THUMBNAILS

This control is for selecting the size of the thumbnails that appear next to the name of
the file in the table of Input files. The three options are: None, Small and Large.
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4.1.3

COLUMN N

As the default setting, the viewing angle of the lenses is split equally among all the
images loaded in the Interlacing module. That is, if you load two images, A and B, in
the table of Input files, your lenticular print will give 50% visibility to each image. In
other words, you will first see image A and then, after turning the print by a certain
angle, you will see image B. But the point is that images A and B will give the
sensation of being divided equally within the viewing angle of the lenses. The following
figure illustrates this scenario:

Observer

A

B

Viewing angle of
the lenses

Lenticular print

If, instead, you want a non-uniform distribution of the visibility of the input images, there
are two methods for doing this:
1. Load the same input image more than once and make sure that all rows of the
table of Input files have a value equal to 1 in column N.
2. Load each image only once but change the values in column N.
For example, suppose that in the case above you want to give 30% visibility to image A
and 70% to image B. The figure below illustrates this new scenario:
Observer

B

A

Viewing angle of
the lenses

Lenticular print
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The following figures illustrate the two methods mentioned above:
Method 1

Method 2

The left-hand figure shows method 1, in which image A is loaded 3 times and image B
7 times. This means that in total, the Add button (see section 4.1) was clicked 10 times.
As you see, it's okay to try to load the same image multiple times in the Interlacing
module, as it will simply add new rows to the table. Note that with this method, column
N, marked with red, keeps the default value, which is 1, for each row.
The right-hand figure shows method 2. This time each image is loaded only once, but
the values in column N have been changed: 3 for image A and 7 for image B.
Both methods are equivalent and produce the same result. Method 2 is preferable
because it is more compact. To modify the values in column N, select a row with the
mouse and press the left or right arrow keys to decrease or increase its value.
Use the techniques in this section to achieve non-uniform flip effects. If you are starting
out with lenticular printing, load each image only once and do not change the values in
column N, which will be equal to 1. This way you will get uniform flips, which is the
most common.

4.1.4

PREVIEW WINDOW

The preview window is used to represent how the lenticular image, once printed, will
change as the viewing angle of the image varies. The order of the image changes is
marked by the order of the files in the table of input files. Below the preview image is a
slider that allows you to go from one image to another dynamically. The < and >
© 2000-2010 Imagiam High Image Techs, SL
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buttons that appear to the right of the slider are used to move to the next and previous
images, respectively.
The Update button is used to refresh the preview window with the last changes made
with the controls called Repetitions or Smooth transition effects. You will learn about
these controls later on.

4.2 STEP 2: ENTER THE OUTPUT SETTINGS
Once the input images are loaded and it has been verified that the order is correct,
continue with the settings in the interlaced output file window. This section will explain
how to proceed with these settings and it is very important because the quality of your
lenticular print depends greatly on the proper selection of output parameters.

4.2.1

OUTPUT FILE

Click the Browse button to select the destination of your interlaced output file. After
clicking the Browse button, a dialog box will appear to select the path and filename for
the interlaced output file. After entering the data, the Output file box of the Interlacing
module will display the changes made. The interlaced output file is the TIFF image that
the program will generate later on with all the data you enter in the Interlacing module.
This is the image you will need to print to get the desired lenticular effect.
In addition to the Browse button, you can also change the path and output file name by
directly editing the contents of the Output file box with the keyboard. If you do so make
sure that the path corresponds to an existing directory on your hard drive.

4.2.2

VISUAL PITCH
This parameter is very important!

Enter the visual pitch of the plastic in the corresponding box. The value to be used here
is not the nominal pitch of the plastic, which is the value provided by the manufacturer
(for example, 40 LPI, 75 LPI, etc.), but the value resulting from the calibration1 process
which you should have performed previously. The visual pitch is a value very close to
the nominal pitch but not exactly the same. The visual pitch also depends on the plastic
used in your printing equipment and on the observation distance of the printed image.
As has been mentioned in section 2, you have two additional tutorials that explain in
great detail the significance of visual pitch and the method of calculating that value
through a calibration test. These are the tutorials Pitch.pdf and Calibration.pdf. As
these are prerequisites for this document, it is assumed that you have already studied
them. If you have not already done so, please give them some of your time, because
then you will understand perfectly why you should put so much care into choosing the
visual pitch when printing something.

1

The Calibration.pdf tutorial explains this process step by step.
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In the example in this tutorial, the visual pitch used is 21.01 LPI, which is the value that
was obtained as a result in the tutorial Calibration.pdf.

4.2.3

DIRECTION OF THE LENSES
This parameter is very important!

Select the direction the plastic lenses will face in your image when printed. You have
two options: Horizontal and Vertical. The criteria for choosing one option or the other
are:
•

To make 3D lenticular effects the direction of the lenses must be vertical.

•

To make flip effects (like the example in this tutorial), or zoom, morphing or
animation, you can put the lenses in horizontal or vertical positions. Whenever
possible, the horizontal arrangement of the lenses is preferable in these cases.
This is because the horizontal arrangement produces sharper image jumps for
the observer. But often the choice of the orientation of the lenses is conditioned
by the use that will be made of the image. For example, a small lenticular image
designed to produce motion by moving it with the hand would work better with a
horizontal arrangement of the lenses. On the other hand, a large format image
designed to produce movement when walking in front of it requires a vertical
layout. Therefore, as a rule, for all those effects that are not 3D, choose the
horizontal direction of the lenses as long as there are no other conditions as, for
example, the need to move when you walk in front of the image.

4.2.4

RESOLUTION
This parameter is very important!

The resolution of the interlaced output file is one of the most important parameters for
getting a good lenticular print. This is due to the fact that lenticular technology is very
sensitive to the resolution of the images printed on the plastic. Considerations to keep
in mind when choosing the best output resolution for your work are:
•

Find the physical resolution of your printing device. Not the interpolated
resolution of the device or any other type of software-enhanced resolution. Here
we are referring to the actual resolution at which your computer hardware
prints. For example, depending on the type of printer there could be values like:
720, 1200, 1440, 2400, 2880, etc.

•

Enter the physical resolution of your printing device in the Resolution box of the
Interlacing module. For example: 2400.

•

If the resolution of the printing device will generate an output image that is too
large (over 1 GB), you could use submultiples of this value to reduce its size.
For example, if using an output resolution equal to 2400 produces an image
that is impractical to use due to its excessive size, use lower values like 1200 or
600. Do not fall into the temptation of taking the smallest possible submultiple
(e.g., in this case, 300 or 150) because it could completely ruin the output.
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Instead, use the largest submultiple that can be handled with some ease in your
machine. This is because interlaced lenticular images are very demanding in
terms of the resolution required because the interlaced bands are very thin and
have a very high density.
•

There is a minimum resolution under which the lenticular print is completely
degraded. The minimum resolution depends on the pitch of the plastic and the
number of input images. To verify that the resolution you have chosen is above
that value, click the > button that appears to the right of the Resolution box of
the Interlacing module. A menu will appear with a list of resolutions that are
multiples of the minimum resolution required for the work in progress. If the
output resolution you have chosen (which, as mentioned, will be the physical
resolution of the printing device or the highest submultiple that you can handle)
is greater than the smallest value that appears in the menu, then the selected
output resolution is sufficient. Again, avoid the temptation of choosing the
smallest submultiple greater than the minimum resolution that appears on that
list.

•

If the resolution of your printing device is less than the lowest resolution that
appears in the menu for the > button (see above), this means that you may be
using too many input images for the capabilities of your equipment. The
minimum resolution required for the interlaced file increases with the number of
input images used. If you find this limitation, one possible solution is to
decrease the number of input images. Please note:

Máx. No. Of Input images = Resolution of the printer / Nominal pitch
4.2.4.1

RESOLUTION FROM A PRACTICAL POINT OF VIEW

The previous section has explained all of the theoretical considerations to keep in mind
when choosing the optimal resolution for your interlaced images. In practice you will
find that everything is simpler than it seems, and that you will almost always work with
the same values.
For example, for a user with 75 LPI plastics and a printer with a physical resolution of
2400 DPI:
Effect

Input images

Output Resolution

Flip

2 or 3

1200

Animation

8

1200

3D

16

1200/2400

Observations:
•

The preferred number of input images is often a submultiple of the resolution of
the printing device divided by the nominal pitch of the plastic.
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•

75 LPI plastics are typically used in offset printing for small images. In these
conditions it is feasible to use an output resolution of 1200 DPI, which will
provide images of several hundred megabytes up to A4.

Another example for a user with 40 LPI plastics and a printer with a physical resolution
of 1200 DPI:
Effect

Input images

Output Resolution

Flip

2 or 3

600

Animation

5

600/1200

3D

15

600/1200

Observations:
•

40 LPI plastics are typically used for medium-sized posters using inkjet or digital
printing. In this case the lenticular images are larger than in the previous case.
If there were few input images (flip and/or animation) or if the dimensions of the
output image were too large, you could use an output resolution of 600 DPI
instead of 1200 DPI. Another possibility would be to use 600 DPI to work with
draft/test quality and only move up to 1200 DPI to generate the print at the
quality of the final result.

With a little practice you will soon learn to calculate the optimal resolution for your
lenticular printing needs. It is not difficult. Try first setting the number of input images at
a submultiple of the printing device resolution divided by the nominal pitch of the
plastic. From there choose as the resolution of the output file the resolution of your
printing device or a sufficiently high submultiple.
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4.2.5

OTHER PARAMETERS

This section explains the meaning of other parameters also involved in the result of the
lenticular interlacing. The Registration border in section 4.2.5.3 may be the parameter
from this group you will be most interested in.
4.2.5.1

REPETITIONS

Repetitions means the number of times that the whole set of input images are repeated
within the viewing angle of the lenses. That is, imagine a flip effect of two images: A
and B. If repetitions is equal to 1, the lenticular print will move from A to B as the
observation angle of the image covers the entire viewing angle of the lenses. If
repetitions is set to 2, the same viewing angle for the lenticular print will show
successively A, B, A and B. The following figure illustrates this idea:
Observer

A

Observer

B

A

B

A

B

Viewing angle of the lenses

Lenticular print

Lenticular print

Repetitions = 1

Repetitions = 2

As a general rule, Repetitions is always equal to 1. Modify this value only in cases of
flip (never with 3D effects!) and only if you really want to multiply the frequency of
jumps of the image. If you are just starting, leave Repetitions equal to 1 and forget
about this parameter.
4.2.5.2

MIRROR IMAGE

Under the Mirror image heading there are two boxes that are used to mirror the
interlaced output image horizontally or vertically. Printers that print on paper and then
cold laminate the plastic normally have these boxes disabled. Offset printers that print
directly on the back of the plastic can activate the Horizontal box, so that after printing
they can see the image correctly from the front. You can also leave the box unchecked
if your print workflows already incorporate this functionality.
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4.2.5.3

REGISTRATION BORDER

Check the Registration border box if you want to add a border to the interlaced output
image with registration marks whose purpose is to help properly align the plastic lenses
with the interlaced image. If you check this box, you must also enter the border
thickness: 0.7 cm is a typical value.
Normally this box is activated, because in all lenticular print it is very important to
properly align the plastic lenses with the interlaced image, and this registration border
provides valuable assistance to help you complete this operation successfully. The
tutorial Pitch.pdf devotes an entire chapter to explaining how to use this border with its
registration marks. Refer to it for more information.
4.2.5.4

FOOTNOTE

Check the Footnote box if you want to add a note with information relevant to your work
at the bottom of the interlaced output image. To distinguish some print tests from
others, it is useful to put information such as the visual pitch or the output resolution
used in this footnote. Click the Edit button to configure the content to be displayed in
the footnote. After clicking, a dialog box like the one in the figure below will appear, to
select the parameters that form part of the footnote: File name, Pitch, Resolution, or
Date, among others.

Dialog box for editing footnotes.

This is an example of a footnote at the bottom of the interlaced output image:

4.2.5.5

SMOOTH TRANSITION EFFECTS

The parameters that are under the heading Smooth transition effects are used in very
rare cases that go beyond the objectives of this section. As a rule, enter 0 in the
Interpolated images box to disable these functions.

© 2000-2010 Imagiam High Image Techs, SL

page 21

Lenticular interlacing

4.3 STEP 3: GENERATE THE INTERLACED OUTPUT FILE
Once you have loaded the input images (section 4.1) and entered the output settings
(section 4.2), click the Apply button at the bottom right of the application window to
generate the interlaced output file, which must be printed on the plastic or cold
laminated. The following figure shows a typical interlaced file:

Note the fine horizontal interlacing: without the lenticular plastic it seems as if the three
images have been blended together. But when the print is viewed through the plastic
the lenticular “magic” takes place, and then you only see one image at a time, and it
will change depending on the observation angle.
After you click the Apply button you may see some warnings:
•

If the output file already exists you will be asked if you want to overwrite it.
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•

If the ICC color profiles of the input files are not identical you will be asked if you
want to proceed. Normally it is quite safe to continue if you know that the
profiles are compatible.

•

If the output resolution entered does not match any of the recommended
resolutions that are displayed after clicking on the > button (section 4.2.4), you
will be asked if you want to proceed. Ignore this warning and continue. In this
tutorial you are advised to follow the guidelines in section 4.2.4.

•

If the output file will be too large, you will be asked if you want to continue.
Lenticular output files are usually very large (several hundred MB), so it is
usually OK to continue. Only if the output file will be excessively large (over 1
GB) should you assess whether to use a submultiple of the resolution.
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5 PRINTING THE INTERLACED FILE
As a result of everything done so far you have now created an interlaced file ready to
be printed directly onto the plastic or to be printed on paper first and then cold
laminated with the plastic. This section will explain the guidelines you need to follow
when printing to get a perfect result.

5.1 PRINT IMAGES AT 100% SIZE
Do not change the size of the interlaced image when printing it. Most printers offer
options to change the output size of prints, but you should not use them. You must
always print your interlaced files at 100% size. The explanation is this: if you resize the
image from the control panel of the printer, the fine lenticular interlacing of the image
and the plastic lenses will not match, which will ruin your work completely.

5.2 ENSURE THAT YOUR PRINTING PROCESSES DO NOT CHANGE THE
CONTENTS OF THE IMAGE
This section is subtle but important. Many print workflows are composed of several
cascaded stages that modify or prepare images to fit the hardware. It is important to
review all the settings of each of these stages one by one to ensure that the interlaced
image passes through them as unchanged as possible.
For example, one stage could subsample the input image so that the maximum output
resolution does not exceed 300 DPI. A setting like this could ruin all your work, as you
cannot reduce the resolution of the output images because the thin lenticular
interlacing would be degraded and you would lose the effect. You could have done
everything right so far but lose the effect at the last moment because an incorrect
setting in your print workflows has inadvertently altered the image.
Another example: one stage could switch images to JPEG format to reduce their size.
While this would not be as disastrous as the previous example, it is also
counterproductive. This is because interlaced images generated by the Imagiam
Lenticular Effects application have very high spatial frequencies. They are saved in
TIFF format because it is a lossless compression format. The JPEG format offers
higher compression rates but causes loss of image quality proportional to the
compression ratio. These losses are relevant in lenticular printing and, therefore, the
JPEG format is prohibited when using this type of content.
You will now begin to get the idea: the interlaced image must pass through your
workflows without modification. Therefore, before printing, check printing settings and
disable all those options that may alter the contents of the image. Typically, workflows
have functions to create profiles, so that these adjustments are only set the first time
and are then reused automatically.
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5.3 ALIGN THE PRINT PERFECTLY WITH THE PLASTIC LENSES
The plastic lenses must be perfectly aligned with the bands of the interlaced file. The
tutorial Pitch.pdf dedicates an entire chapter to explaining how to align an interlaced
image with a lenticular plastic. Please refer to it to learn how to do this.

5.4 IN SOME CASES, ROTATE THE INTERLACED IMAGE 90 DEGREES
BEFORE PRINTING
Sometimes it may be necessary to rotate the image 90 degrees before printing. The
aim of this section is to explain under what circumstances it is necessary to apply this
practice.

5.4.1

THE REQUIREMENTS OF THE PLASTIC ARE DIFFERENT IN EACH DIRECTION

Consider the following figure:

The black rectangles represent two different lenticular plastic sheets. In each sheet:
•

The black lines show the direction of the lenses.

•

The red line indicates the direction perpendicular to the lenses.

•

The blue line indicates the direction parallel to the lenses.

To print lenticular images, the requirements of the printing device are different in each
direction:
•

In the direction perpendicular to the lenses (red line), the printing device must
be able to print with maximum precision and at the highest resolution possible.
The accuracy of printing in this axis is absolutely critical.

•

In the direction parallel to the lenses (blue line), the requirements of the printing
device in terms of resolution and accuracy are much less rigid.

© 2000-2010 Imagiam High Image Techs, SL

page 25

Lenticular interlacing

5.4.2

WHEN IT IS NECESSARY TO ROTATE THE IMAGE 90 DEGREES

If your printing device offers the same performance in both axes you don’t need to
rotate the interlaced image before printing. But if you know that your printer is more
capable in one axis than the other, print the image so that the axis perpendicular to the
lenses coincides with your equipment's best-performing axis. If the interlaced image
already coincides with the optimum arrangement, it is not necessary to rotate. You
must rotate the image 90 degrees only when needed to execute the above idea. Check
with your hardware's provider what its printing characteristics (resolution and accuracy)
are in each axis.

5.4.3

EXAMPLES

This section illustrates some examples to help you better understand when to rotate
the interlaced image 90 degrees before printing.
5.4.3.1

DIFFERENT PRINTING RESOLUTIONS ON EACH AXIS

There are devices with different print resolution on each axis. For example, a printer
might print at a resolution of 600 DPI on one axis and 1200 DPI on the other. If this is
your case, make sure the direction perpendicular to the lenses in your interlaced image
always coincides with the axis with maximum print resolution of 1200 DPI. This could
mean rotating some images before printing, depending on the direction of interlacing.
5.4.3.2

DIRECTION OF PRINT HEADS

The following figure illustrates another case in which we must consider how to print the
interlaced image:
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A

B

A: In this type of printer, the print head moves from left to right to print longitudinal
segments of the image sequentially while a motor advances the paper towards
the output tray. In the direction indicated as A, the printer offers optimal
accuracy. Therefore, as explained in section 5.4, this direction should always be
chosen as the direction perpendicular to the plastic lenses when printing.
B: As a result, the direction of B should be the direction parallel to the lenses.
Notice how the interlaced image is printed in this tutorial (image of section 4.3)
so that the direction of the fine bands coincides with this axis.
Therefore, if your printer is like this example you should print the interlaced images so
that the direction of the lenses coincides with the direction indicated by B. For a
horizontal flip like this tutorial, you should rotate the image 90 degrees before printing.
If the interlaced image is a 3D image (which is always interlaced vertically) you can
print the image as is.

© 2000-2010 Imagiam High Image Techs, SL

page 27

Lenticular interlacing

5.4.4

CALIBRATION

When you print the calibration file (see tutorial Calibration.pdf) you must apply the
same considerations as explained in section 5.4 to print the interlaced images
because, in order to obtain a coherent result, the calibration file must be printed just
like the interlaced images: same machine, same settings and same orientation of the
lenses. This is a good time to check if your calibration file was printed in such a way
that the direction of the lenses axis coincides with the best axis for your equipment. If
this was not the case, repeat the calibration test, applying the new principles learned in
section 5.4 and correct the interlaced image if the result of calibration changes. From
that moment on, your calibration files and interlaced images will be perfectly
synchronized.
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6 SUMMARY
This tutorial has taught the technique of lenticular interlacing. Section 3 has shown the
requirements to be met by the input images in order for them to be interlaced in a
single moving lenticular print. Section 4 has explained how the Interlacing module of
the Imagiam Lenticular Effects application processes the images. As for the output
parameters, you must pay special attention to the controls called Visual pitch (section
4.2.2), Direction of the lenses (section 4.2.3) and Output resolution (section 4.2.4).
Finally, section 5 has informed you of all considerations to be taken into account when
printing.
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7 OBSERVATIONS
7.1 THE GHOST IMAGE PHENOMENON
The phenomenon called “ghost image” occurs on flip effects (not 3D effects) when from
one angle of observation there are some traces of images that should not be visible
from that angle. So far it has been said that the lenticular plastic acts as a visual filter
that reveals only one image at a time from every angle. But in practice you will discover
that the visual filter of the plastic is not perfect and, therefore, given one viewing angle
you see the right image for that angle, but remnants of images from adjacent angles
also slip through. Due to optical limitations in the lenses, it is practically impossible to
reduce these visual residues of the surrounding images to zero, but their effect can be
alleviated to the point that it is imperceptible to the human eye.
When you make flip effects, be sure to follow the following good practices:
•

Avoid input images with large monochrome or homogeneous areas. If a ghost
image appears in a homogeneous area, it will be highly visible. On the other
hand, if the ghost image falls on a textured area the human eye will not be able
to detect it. Therefore, use the texture of the images to deal with the
phenomenon of ghost images on flips.

•

Avoid too much saturated color combinations in the input images because they
accentuate the risk of ghost images appearing. Ensure that the input images
combine in harmony of colors and contrasts with each other. This, together with
the previous point, will make your transitions more clear.

•

In general, use input images that, as far as possible, move from one to another
following a certain harmony of shapes, colors and textures. In this way the
ghost image will be completely invisible to the human eye.

•

Work with output resolutions as close as possible to the physical resolution of
your printing device (section 4.2.4). Make sure that your print workflows do not
inadvertently subsample the images (section 5.2).

•

There are people who use white images in between the input images to reduce
the effect of the ghost image and clean the transitions even more. Experiment
with this technique only when you have mastered lenticular interlacing.
Normally in column N (section 4.1.3) you enter 1 in the rows for these auxiliary
white images and higher values (e.g. 3, 4, 5 or more) in the rows for the main
images.
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8 NEXT STEP
Continue with the tutorial 3D.pdf to learn how to build 3D effects. All 3D effects include
a final stage of lenticular interlacing. Thus, it is very important that you have mastered
the technique of interlacing explained in this tutorial before entering the field of 3D. It is
worth noting that the 3D effect has no risk of ghosting (section 7.1) and is less sensitive
to errors than flip effects, which require great precision in the calibration, printing and
alignment of the lenses with the printed image. It can therefore be stated that if you
have already achieved reasonable results with the flip effects you are in an excellent
situation to start on the 3D effects. Getting the illusion of depth in your lenticular images
will give your work great visual impact.
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