How to generate a PDF file made of several interlaced images
into a single lenticular sheet
This document explains how to generate a PDF document which encloses several
interlaced images to be printed into the same lenticular sheet.
In standard printing (e.g. paper, not lenticular) this is easy and direct: you just open your
favorite editing application (e.g. Illustrator, InDesign, Quark, etc) and copy and paste as
many times the images you want to fill your sheet. In lenticular printing this is not so
easy because a very simple reason: images should be aligned to lenses. You can not
copy and paste the interlaced images wherever you want, you must place them into
positions which are correctly aligned to the lenses. If not, you could get blurred or out
of phase lenticular images.
Imagiam’s Lenticular Effects software has a module which automatically does all of this
hard work for you and generates, with a single mouse click, a PDF file ready to be
printed with several aligned images inside. This document will explain you how to use
this tool.

Required reading
Please read first the Pitch.pdf file. That tutorial explains the differences between visual
pitch and real pitch, two important concepts that you will need in order to understand
the next pages. It also explains the basics for the alignment of an interlaced image to a
lenticular sheet, which is a technique that you will need also in this document.
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What we have to start
To start we have:
•

Three interlaced images which are printing device independent images.
They have been separately interlaced following the guidelines proposed in the
Interlacing.pdf tutorial. As explained in this tutorial, if these images should be
printing device independent then this means that they should be the output of
STAGE 2 of that document. In other words, they are the files generated by the
Interlacing module of the Lenticular Effects software.
Every image has its own colour space, size, resolution, lense direction and visual
pitch, because these parameters are adjusted separately for every image.

girlsInterlaced.tif
Flip
Horizontal lenses
CMYK
Resolution: 226,35 ppp
Size: 12,77 x 14 cm
Visual pitch: 75,45 LPI

•

carsInterlaced.tif
Flip
Horizontal lenses
Gray scale
Resolution:301,8 ppp
Size: 13,02 x 9 cm
Visual pitch: 75,45 LPI

3dInterlaced.tif
3D
Vertical lenses
RGB
Resolution: 905,4 ppp
Size: 9,42 x 13 cm
Visual pitch: 75,45 LPI

We have an empty lenticular sheet with a real pitch.

Characteristis of the sheet
Vertical lenses
Size: 70 x 50 cm
Real pitch: 75,521 LPI

What we want to do
•
•
•

We want to copy and paste several times the previous interlaced images into a
single PDF file ready to be printed on the empty lenticular sheet.
We want to print as many images as we can in order to fill all the empty area of
the sheet.
We want every image to be correctly aligned to the lenses. This point is very
important for lenticular printing.

To sum up, we want something like this:

Note: there are big margins between adjacent images to make the exercise easier to view
and understand.

How to do it by hand by yourself
There is a way to achieve by hand by yourself the goals exposed in the previous section.
It’s a tedious work but it is achievable. Next, we will show briefly this method because
it is instructive to know the image processing required to do this kind of work. This
way, when we learn the automatic alternative later on, we will better know what is done
behind the scenes.

1. Open InDesign (or equivalent software) and create a new document whose page
size is the size of your lenticular sheet.
2. Insert a “real pitch ruler”. It will be used for the alignment to the lenses when
inserting the interlaced images. The real pitch ruler is a TIFF image generated
with the Calibrator module of Lenticular Effects software. This procedure is
explained later on.
3. Insert some interlaced images into your document.
4. Rotate 90 degrees those images requiring this operation to align the lenses of the
interlaced files with the lenses of the plastic. In our example we must rotate the
flip files to adjust them to the vertical lenses of our plastic. The 3D file doesn’t
require this operation because the file was interlaced in vertical direction.

What we have at this point is the following:
This is an InDesign document
whose page size is the size of
our plastic: 70 x 50 cm.

This is a detail of the ruler.
Please note the vertical
arrangement of the lenses.

This is the real pitch ruler. It has been
inserted 3 times into the document to
assist with the alignment of the images to
the lenses. As this a task to be carried out
with a big zoom factor these rulers will
help us at different locations of the
document. Note also that the ruler is
placed from left to right. This is because
in our example the lenses lie in the
vertical direction.

Insert your images here. They have been inserted with the File > Place menu option
of InDesign. Please note that flip interlaced images have been rotated with the
Object > Transform > Rotate 90 CCW menu option to match the lenses
arrangement of the plastic. These images have not been aligned to the lenses yet,
just copied and pasted into the document. The next step will be the alignment of
these images to the lenses. Also note that images are interlaced by using the visual
pitch (75,45 lpi) but the pitch ruler is generated by using the real pitch value of the
plastic (75,521 lpi). See the Pitch.pdf tutorial to know the differences between these
concepts.

The real pitch ruler
The real pitch ruler is an image file that can be easily generated with the Calibrator
module of Lenticular Effects software. Its purpose is to show you on the InDesign
document the positions of the physical lenses of your plastic. This way you can use the
marks on that image to align the interlaced images to the lenses. Below there is a
screenshot of the values that we have entered into the Calibrator module to generate that
kind of image file:

Comments
•

Please note that the Start pitch and the End pitch are the same value, which is the
real pitch of the plastic.

•

The black marks of the real pitch ruler must be aligned with the direction of the
lenses. In our example this means vertical direction. In the case that our sheet
should have horizontal lenses, we should rotate 90 degrees the file generated
with the Calibrator module and place it at the left side of the document from top
to bottom.

5. Use the real pitch ruler to align the interlaced images with the lenses. Every
image must be aligned individually, so move your images with a big zoom to
achieve that. The Pitch.pdf tutorial explains with a lot of detail how to use the
registration border generated on the interlaced files to align the interlaced
images with the lenses of the plastic. Please read it carefully to understand the
idea behind the alignment of interlaced images and lenses.

RULE FOR THE ALIGNMENT OF INTERLACED IMAGES AND LENSES
From the Pitch.pdf tutorial: “The black line of the registration border located at
the middle of the interlaced image must be placed at the middle of a physical
lense.”
As the middle points of the physical lenses are marked in our document by the
black lines of the real pitch ruler, we can conclude that the black line of the
registration border located at the middle of every interlaced image must be
aligned with the middle of a black line on the real pitch ruler.
The idea above is illustrated with the following figure:

real pitch ruler

registration border

interlaced image

Use a big zoom factor to align the interlaced images with the real pitch rulers: “The
black line of the registration border located at the middle of every interlaced image
must be aligned with the middle of a black line on the real pitch ruler.”

6. Insert as many images as you need to fill all the plastic. Remember to align all
the interlaced images to the lenses of the plastic by applying the procedure
explained on Point 5. If you do this, you are guaranteed that you can print your
document safely: all the images will be correctly aligned to the lenses and you
won’t get blurring nor out of phase images after printing.
Critical points for alignment
•

Calculate the real pitch of the plastic with precision. The Pitch.pdf tutorial
explains how to do that. Then generate a real pitch ruler with the Calibration
module in order to include it as a lense reference into your InDesign document.
This is explained in this document.

•

Interlace your images with a visual pitch which is good for the expected viewing
distance that you want for your prints and mark the option to generate a
registration border on the interlaced output file. The Interlacing.pdf tutorial
explains how to do that.

•

Align the interlaced images and the real pitch ruler as explained in this
document. The Pitch.pdf tutorial gives even more detail about this procedure.

How to create the PDF file with the automatic functions of
Lenticular Effects 4.0
In the first part of this document we have reviewed how to do by hand the arrangement
of several interlaced images into a single lenticular sheet. In the second part we will
review the automatic tools of Lenticular Effects 4.0 which provide the same result but
with much less effort.

Coordinate system
The coordinate system used by the automatic tools applies the following conventions:
•
•
•
•

The origin of the document is the top left corner of the document.
Coordinates on the X axis increase from left to right.
Coordinates on the Y axis increase from top to bottom.
The position of an image inside the document is indicated by the position of its
top left corner inside the document.

The following figure illustrates this rules:
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STEP 1. Indentify the groups of images that you want to print on
your sheet.
First of all, you should have an idea of what you want on your print. You know the size
of your sheet, you know the size of your interlaced images, and you know the number
of images that you need on your sheets. With all this info you should have an idea about
how to arrange your images on your sheet to fulfill your printing requirements.
Usually images are grouped as separated arrays of images sharing the same content. For
example, let’s supose that we want an arrangement on our sheet like the one showed
below:
GROUP 1
source: 3dInterlaced.tif
columns (Nx): 6
rows (Ny): 1
This is what we want on our print:

GROUP 2
source: girlsInterlaced.tif
columns (Nx): 2
rows (Ny): 2

GROUP 3
source: carsInterlaced.tif
columns (Nx): 3
rows (Ny): 2

The first task is to identify the groups of images that we want to print: image source,
number of columns (or Nx) and number of rows (Ny). Keep this figures because this
data will be used later on.

STEP 2. Load your image sources into the Layout module of
Lenticular Effects 4.0
Each group has an image source. Therefore, load your image sources into the Layout
module of Lenticular Effects 4.0 software. If you have two groups having the same
image source then you should load it twice. The idea is that every group must have its
own image source entry into the Layout module, even in the case that several groups
come from the same image file.

1. Click the Add button of
the Layout module.

2. Select your input
files on the Open
file dialog box that
appears.

3. Click the Open button
when finished.

4. Your selected files will be
loaded into the program
and showed on the Input
files list.

Here you can see some info about your input images: the Pitch and Lenses columns
are the most important data at this point. When Lenticular Effects generates an
interlaced TIFF file with the Interlacing module it embeds some info into that file.
This info is the visual pitch and the direction of the lenses that where applied when
interlacing the file. This embedded info is recovered here to use it for the alignment
of the images into the sheet. If you load a file interlaced with another software you
won’t see this data. If you load a file interlaced with Lenticular Effects but opened
and resaved with Photoshop you won’t see this data. This data is private data
embedded only into the files directly generated by Lenticular Effects. However, if
you don’t see this data in your files you can enter it by hand with the “Set pitch”
button (see more about this later on).

The meaning of the buttons in the Input files window is the following:
•

Add…
Click the Add button again to load more source images. You can load as many
source images as you want.

•

Duplicate
If you find that several image groups (like those ones presented in step 1) share
the same image source you have two options to load all that content into the
Layout module. The first option is to click the Add button as many times as
image groups there are and select every time the same image file. The other
option is to click the Add button just the first time and once the file is loaded
into the sofware then select it on the input files list and click the Duplicate
button to copy it as many times as you need. This is faster because you will enter
the number of copies that you need in a single operation.

•

Set pitch
If you load a TIFF file interlaced with another software you won’t see the visual
pitch and the direction of the lenses of that file because that info is not embeded
into the file. This info can be found only into the files which are directly
generated by the Interlacing module of Lenticular Effects software. However, if
you know those parameters you can enter them by hand. Just select the file on
the input files list and click the Set pitch button to enter the visual pitch and the
direction of the lenses. There is only one restriction to import files interlaced
with other softwares: the beginning of the first lense in the interlaced file is the
top left corner of the image. In other words, the beginning of the interlacing is at
the top left corner of the image.

•

Remove
Click the Remove button to remove the items which are selected on the Input
files list. You can remove a single item or several of them (you can make
multiple selecctions by clicking some items while pressing the Shift key). The
selected files are not deleted from your hardisk, just removed from your Input
files list.

•

Clear all
Click the Clear all button to remove all the items on the Input files list.

STEP 3. Set the Nx and Ny columns for every entry in the Input files
list.
At this point you have in your Input files list as many entries as image groups you need
on your sheet (see Step 1). But also from Step 1 we know that every group is a
rectangular array of Nx × Ny images. We have the file names but we need to enter still
the Nx and Ny values.

5. Select an image source.

7. Click the Up/Down arrows of the Ny
control to change the Ny column of the
selected image source to match the value
you got from Step 1 for that group.
6. Click the Up/Down arrows of the Nx
control to change the Nx column of the
selected image source to match the value
you got from Step 1 for that group.

Repeat these steps for every entry in the Input files list. Once finished your Input
files box should match the requirements (groups of images that you want to print on
your sheet) you got from Step 1:

STEP 4. Enter the parameters of your sheet.
First of all, some definitions about the sheet and the arrangement of the images:
1
4
5

3

3
6

2

7
4

1

Sheet width

2

Sheet height

3

Horizontal margin

4

Vertical margin

5

Horizontal separation

6

Vertical separation

7

Direction of the
lenses (horizontal or
vertical).

8

Real pitch of the plastic
(see the Pitch.pdf
tutorial to know how to
calculate this value)

8

8. Enter these parameters into the Layout box.
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STEP 5. Instruct the program to make the arrangement of the
images.
9. Click the Apply button.

Result 1
Result 2

As a result of clicking the Apply
button, the software arranges the
rectangular arrays of images listed
in the Input files box to cover all the
area of the plastic. The arrangement
is made automatically: the software
finds the best arrangement of images
to cover as many plastic area as
possible. Here you can see a preview
of your printed plastic given the
current settings.

Here you will find the positions of your
image files inside your sheet. If the image
group has a single image (Nx=1 and
Ny=1) then you will find here directly the
coordinates of the top left corner of the
image taking as a reference the top left
corner of the document (see “Coordinate
System” at the beginning of this chapter).
If the image group has more than one
image then you will see GR (from
“GRoup”) and you will need to click the
“Save TXT” button to get a TXT file with
a complete list of all the images and their coordinates
(this is explained later on).

Comments
•

The program arranges the interlaced images automatically to get the best use of
the plastic. Therefore you have to enter only the image file names and the Nx
and Ny values for every array of images. Usually you know in advance the sizes
of your images and your sheet, so you should adjust beforehand the Nx and Ny
values to fit them into your sheet.

•

If the number of groups in your Input files list is much higher than 6 or 7 then
the optimization process could last too much. However you could change that by
limiting the time given to the optimization process. This is controlled by the
Optimization level* setting:
o
o
o
o
o

Lowest
Low
Medium
High
Highest

–7
– 15
– 30
– 60
– 90

* In very complex situations (e.g. number of
image groups), maximum number of seconds
allowed to place a single image group into
the sheet.

For most of the works, the Medium setting is a good middle point between
quality of the arrangement and processing speed. Most of the times work is done
in just a few seconds. Only in very complex situations (e.g. a large number of
image groups of different sizes) you could need more time.
•

If an image group doesn’t appear in the preview window this means that there is
not enough room in your sheet for all the images in the Input files list. Try again
(click the Apply button) after applying some of the following solutions:
o
o
o
o

Decrease the values of the Nx and Ny columns.
Decrease the number of groups.
Decrease the margin value.
Decrease the separation value.

•

The interlaced images are automatically rotated by 90 degrees if needed to align
the interlacing direction of the file with the direction of the lenses of your
plastic. Please note in the Preview window that, in our example, the flip effects,
which were horizontally interlaced before, are rotated now to be aligned with the
vertical direction of the lenses that we selected for our plastic.

•

The arrangement is made in such a way that you are guaranteed to be able to cut
all the pieces with a paper cutter without any image being broken. The cutting
process lies in a series of cuts of the plastic from left to right or from top to
bottom. Two smaller pieces of plastic are obtained with every cut. The cuts are
repeated until all the interlaced images are separated. The number of required
cuts to finish the work might vary depending on the number of images and the
regularity of the arrangement.

•

All the interlaced images are aligned to the lenses of the plastic following the
rules explained in the Pitch.pdf tutorial.

Once you see a result that fits your needs in the Preview window you have two options
to export it. We will explore these options* in the sections inmediately after this. Both
of them will be titled “Step 6”.
* We recommend the use of Option 2 for users of the new Lenticular Effects 4.0
software because it saves a lot of work and is more powerful.

STEP 6. Option 1 – Get a TXT file with a list of all the positions of
the images, as pairs of (x, y) coordinates, in order to enter
them by hand later on into an InDesign (or equivalent)
document.
The idea is similar to the one explained in the “How to do it by hand by yourself”
section: you load your images into an InDesign document and place them by hand.
However, this time we have, in the TXT file, the exact positions of the interlaced
images, so we don’t need to align them by hand as showed on that section.

10.

Once you see an arrangement in the
Preview window that suits your needs
click the Save TXT button.

11.

Enter the name of the
TXT file that you want
to save.

12.

13.

Open the generated TXT file. This is an example of a
typical file of this type. See comments about it on the
next page.

Click the Save button
when finished.

The Layout report
•

The Layout report shows a list of interlaced image files with instructions to
position them inside a bigger document, which should be a lenticular sheet.

•

There are as many entries as positioned images in the Preview window of the
Layout module.

•

For every entry you can see the file name and its position inside the bigger
document as a pair of “(X,Y)” coordinates. In our example coordinates are
measured in centimeters (see the “Units” line at the beginning of the text file),
but you can change them to millimeters or inches by selecting the proper option
with the “Coordinates in” control before clicking the “Save TXT” button. This
position guarantees that the interlaced image file is aligned with the lenses of the
plastic.

•

Those images marked with the “[Rotate 90 CW]” statement should be rotated
when placing them into the InDesign document. This is due to alignment
considerations. Please note that when applying this method images must be
rotated 90 degrees clockwise.

Once you get the Layout report you are ready to build the InDesign document. As stated
before, the procedure is similar to that explained in the “How to do it by hand by
yourself” section. This time, however, we have the exact positions where the interlaced
images should be placed. Therefore the alignment, as we are going to see, will be easier.

14.

Open an InDesing document and place the interlaced images
following the Layout report instructions. No “real pitch rulers” are
required this time because we know the positions of the images.

The steps required to do that are the following:
1.

Open InDesign (or equivalent software) and create a new document whose
page size is the size of your lenticular sheet.

2.

Insert into your document as many interlaced images as shown in the Preview
window of the Layout module.

3.

Rotate 90 degrees clockwise those images marked with the “[Rotate 90 CW]”
statement in the Layout report.

4.

Select an image in the InDesign document and enter the X and Y coordinates
registered for that image in the Layout report. This operation is illustrated in
the next figure:

This is very important because this instructs
InDesign to use the top left corner of the images as a
reference. This option must be selected to be
compliant with the coordinate system used by
Lenticular Effects (see the “Coordinate system”
section). Check always the settings of your
application to comply with that convention.

This is an InDesign
document. This document is
like the one shown after the
Point 4 of the “How to do it
by hand by yourself” section.
Please note that here images
should be rotated clockwise.

Note that for every image in the InDesign document we
have to enter into the X and Y edit boxes its corresponding
coordinates specified in the Layout report.

5.

Repeat the previous step for all the images in your document. When finished
you should get a layout as that shown on the Preview window of the Layout
module of Lenticular Effects. If you do this, you are guaranteed that you can
print your document safely: all the images will be correctly aligned to the
lenses and you won’t get blurring nor out of phase images after printing..

Comments on this method
•

This method is very similar to doing the entire work by hand. However, with
this method we save ourselves the need of using “real pitch rulers” to align the
interlaced images with the lenses. This way we save ourselves a bit of work
because the only thing to do is entering the positions of every image instead of
aligning them precisely by hand. Basically, this means that we save the Point 5
of the “How to do it by hand by yourself” section. Even so, some users prefer
the fully manual solution because they perceive a greater control when making
the layout. This could be a matter of taste, of course. In this case the Layout
module could be seen as an interesting tool to easily explore combinations for
the layout.

•

If you want you could add to your document some global registration marks to
assist with the alignment of the lenses when printing. Please refer to Option 2 to
know how these marks should be placed. They should be placed at the middle of
a physical lense (see Pitch.pdf tutorial to know more on registration marks).

•

The Option 2 (next) is a more powerful alternative to this method because it is a
fully automated process which directly provides a PDF file with all the job done
(included registration marks). This is a big step forwards because all the work
that we have seen till now is entirely done by the program instead of the user.
We encourage the use of that method (Option 2, see next) which is provided
with version 4 (and higher) of the software.

STEP 6. Option 2 – Get directly a PDF file with all the work done,
which is ready for printing (this is the recommended
option).
Lenticular Effects 4.0 is capable of exporting directly a PDF file with the results of your
Preview window. Besides the interlaced images, which are correctly positioned and
rotated if needed, the PDF file will include registration marks whose purpose is to assist
with the alignment of the lenses when printing. This is the recommend option to get
files made of several interlaced files which must be aligned and printed into the same
lenticular sheet.

(…it comes from “Step 5”)
10.

Once you see an arrangement in the
Preview window that suits your needs
click the Save PDF button.

11.

Enter the name of the
PDF file that you want
to save.

12.

Click the Save button
when finished.

And that’s all. If you open later on the PDF file you will get something like this:

This is a PDF file ready to be printed. Please note that with this option you just click
the “Save PDF” button and all the arrangement, layout and alignment work is done
for you: you get directly a PDF file ready to be printed. Note also the registration
marks included in the document to assist you with the alignment of the lenses when
printing. They are placed at the left of the document (for vertical lenses) and at the
middle of every image (following the registration guidelines exposed in the Pitch.pdf
tutorial).

Properties of the PDF files generated with Lenticular Effects 4.0 and higher
•

Every image is allowed to have its own colour space, size, resolution, lense
direction and visual pitch (see for example those ones used for that example,
which are shown at the beginning of this tutorial).
For example:
o Every interlaced image in the PDF document is produced with its own
ICC profile to get a perfect colour replication. This way different colour
spaces can be mixed without problems.
o Every interlaced image can have its own optimal resolution. The PDF
format can mix bitmap images with different resolutions and sizes
without problems.

•

Every image is embeded just once inside the PDF file and replicated several
times at different locations without consuming additional file space for each
copy of the image.
For example, the PDF file generated in this tutorial shows sixteen images
coming from three different interlaced sources. The PDF file size is
approximately the sum of the sizes of the three interlaced images instead of the
sum of the sixteen copies:
Image size (uncompressed)
girlsInterlaced.tif
carsInterlaced.tif
3dInterlaced.tif

5,40 MB
1,57 MB
44,5 MB

PDF file size

TOTAL

51,47 MB

52 MB

There is a small overhead because of PDF file format.
•

You could use Adobe Photoshop to open the PDF generated file. When opening
it from Photoshop the PDF file is rasterized and converted to a bitmap image.
Adobe Photoshop gives to you some options to rasterize the file. It’s very
important that you set them correctly in order to import the PDF file whitout
ruining the fine lenticular interlacing of the images which are embeded. This
means that you should disable the Anti-aliasing (or smoothing) options. As
stated before, this is very important. The Anti-aliasing filter smooths the
imported file to give a better visual appearance after the rasterizing process, but
this is very bad for lenticular because the fine and critical interlacing is
degraded. You should disable this option as the following figure shows:

Disable the Anti-aliasing (or smoothing)
options when importing a lenticular PDF file
into Adobe Photoshop.

•

In a similar way, if you send the PDF file directly to your printer you should be
sure also that your printer drivers or RIP doesn’t apply any anti-aliasing or
smoothing filters when processing the PDF file. Please check the options of your
printer or RIP to disable any anti-aliasing or smoothing options. As stated in the
previous point, any smoothing applied to the PDF file when printing is very bad
for lenticular because the fine and critical interlacing is degraded.

Summary of best practices

1. Indentify the groups of images that you want to print on your sheet.
2. Load your image sources into the Layout module of Lenticular Effects 4.0
3. Set the Nx and Ny columns for every entry in the Input files list.
4. Enter the parameters of your sheet.
5. Click the “Apply button” to instruct the program to make the arrangement of the
images.
6. Click the “Save PDF” button to get a ready to be printed PDF file with all the
work done.
7. Print the PDF file (please be sure that any Anti-alising or smoothing options in
your printer drivers or RIP are disabled).
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