PITCH CALIBRATION
The purpose of this document is to teach you how to calculate the visual pitch of plastic
by means of a procedure known as the calibration test.
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1 PREREQUISITES
Before performing a pitch 1 calibration it is necessary to become familiar with some
basic concepts concerning the pitch of plastic. Read the Pitch.pdf tutorial to familiarize
yourself with the differences between the visual pitch and the real pitch. In said tutorial
you will also learn why it is necessary to perform a calibration test before each project.
Once you have read the Pitch.pdf tutorial, this tutorial will provide a step-by-step
explanation of how to carry out a calibration test. In this calibration example, a 20 LPI
plastic will be used. If you will be using plastics with other pitch values (40, 75, 100,
etc.), the procedure is exactly the same.

1

Number of lenses per inch.
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2 WHAT IS A CALIBRATION FILE
A calibration file consists of a set of interlaced bands having different frequencies. As
an example, the following image shows a printed calibration file:

Thickness

Length

The red rectangle indicates an interlaced band. Each band is formed by a pattern of
black and white lines interlaced with a different frequency. The band highlighted in the
image has a frequency of 21.8 lenses per inch. Each band has a certain length and
thickness.
The purpose of every calibration file is to be printed out and looked at through lenticular
plastic. The interlaced band that looks “good” through the plastic will indicate the exact
visual pitch. The following sections will explain how to generate this type of calibration
files using the Imagiam Lenticular Effects application, and what looking “good” means
for an interlaced band.
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3 CALIBRATION LENGTH
Calibration length refers to the length of the calibration bands shown in section 2. Take
the length of the lenticular plastic on the perpendicular or transverse axis to the lenses
as the calibration length. The following figures show two examples of what should be
taken as the calibration length:

The black rectangles represent the sizes of two different lenticular plastic sheets. The
internal black lines represent the orientation of the lenses of each sheet. Following to
the rule stated in this section, the red arrows indicate the dimension that should be
used as the calibration length in each case.
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4 PHASE 1
4.1 CREATE A CALIBRATION FILE
To create a calibration file for your plastic, use the Calibration module in the Imagiam
Lenticular Effects application. This section will provide a step-by-step explanation of
how to choose parameters in order to create a calibration file that is optimal for your
needs.

4.1.1

DIMENSIONS OF A BAND

1. Enter the calibration length and thickness of an interlaced band (see sections 2
and 3):

In the example from the tutorial, the calibration length is 10 cm and the
thickness of the interlaced band is 0.75 cm. It is worth noting that in a real-life
situation, a length of 10 cm would be too short, as real plastics are, in general,
larger: 50 cm, 70 cm, or more. A short calibration length was deliberately
chosen for the purposes of the tutorial to make it easier to see the interlaced
bands in the tutorial images. In real life uses, enter a calibration length
according to the guidelines described in section 3. Apart from this exception
dealing with calibration length, all other values used in this tutorial may be
perfectly applied in real-life situations.
2. Enter the separation distance between interlaced bands.
3. Enter other parameters, such as the band pattern or the desired lens orientation
in the calibration file. The Black/White pattern is sufficient in the vast majority of
cases. The orientation of the lenses is used only to display the resulting
calibration file in the preview window on your screen (section ¡Error! No se
encuentra el origen de la referencia.). The orientation of the lenses does not
change the calibration file because it is irrelevant in this context, as the same
effect may be obtained by rotating the printed version 90 degrees when it is
observed (section 4.3). This consideration concerning the orientation of the
lenses is only applicable in the case of a calibration test. In any other situation,
the orientation of the lenses has a tangible and decisive effect on the output file.
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4.1.2

RANGE OF PITCHES

Enter a range of pitches around the nominal pitch of your plastic:

In the example from this tutorial, a plastic with a nominal pitch of 20 LPI is being
calibrated. A first calibration test could consist of using a range of pitches from 18 LPI
to 22 LPI in 0.2 LPI steps.

4.1.3

OUTPUT FILE

1. Click the Browse button to choose the name of the calibration output file:

The calibration file is saved in TIF format.
2. Enter the output resolution. Use a value at least 8 to 10 times greater than the
nominal pitch value of the plastic. Another option is to enter the physical
resolution of the output printing device.
3. Enter the output format. In most cases, grayscale is sufficient. Another
advantage of using grayscale is that the output file occupies less space on the
hard disk than RGB or CMYK formats.

4.1.4

PREVIEW

Click the Update button to preview the calibration file output: At the bottom of the
preview window the output file size is shown.
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If the obtained preview does not coincide with the desired results, review the
parameters entered in the previous sections, correct the erroneous ones, and click the
Preview button to repeat the process.

4.1.5

APPLY

Once you have made sure that all of the parameters are correct, click the Apply2 button
to generate an output calibration file.

4.2 PRINT THE CALIBRATION FILE
You have two options to print the calibration file:
a) Print on paper if you are using the method of first printing on paper and
afterwards cold-laminating the lenses. This is the method used for the purposes
of this tutorial.
b) Print directly on the lenses if your printing method is based on offset or UV
digital printing.
When printing the file, make sure it is printed at 100% scale. It is very important to keep
the original image size, because otherwise the calibration test results would be
incorrect. It is also important to set the printer to the highest quality and resolution
available. It would be optimal to print the calibration file following the same procedures
and using the same settings as would be applied when printing the final high-quality
product.

2

In the bottom right corner of the application.
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The following image shows a photo of the printed file from the tutorial example:
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4.3 EXAMINE THE CALIBRATION FILE THROUGH THE LENTICULAR
PLASTIC AND IDENTIFY THE INTERLACED BAND THAT IS ONE COLOR
The following photo shows the printed calibration file seen through lenticular plastic:
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Note the interference patterns that are produced. Black and white colors alternate
throughout the length of each interlaced band with a frequency that varies based on the
pitch of the band. The interference patterns tend to converge in the band that is one
color. Said band indicates the visual pitch of the plastic as this means that the plastic
and the printout match perfectly in this region.
Therefore, once the calibration file has been printed and examined through the plastic,
identify the interlaced band that is entirely (or almost entirely) one color. Often it is
difficult to immediately identify a single band; instead, two or three consecutive bands
appear to indicate the approximate point of convergence of the interference patterns. In
the example above, a red circle was drawn around the pitch values that show this
behavior: the values range from 20.8 to 21.2 LPI. This means that the visual pitch of
the plastic would fall somewhere between these two values.
Said preliminary result will be used as a starting point for a second calibration that will
more accurately identify exactly which band is one color. This refinement will be
explained in detail in section 5; first, several comments about the correct way of
examining a calibration file through the plastic should be stated.

4.3.1

ALIGNMENT

The calibration file and the lenses must be aligned perfectly. In version 4.1 of the
Imagiam Lenticular Effects application, a continuous line is drawn between the pitch
numbers and the interlaced bands to make it easier to align the printout with the lenses.
Use this continuous line as a guide to perfectly align the lenses.
If you are using a printing method that involves cold lamination, make sure that the
plastic sticks perfectly to the calibration file printout. If there are defects in the union,
the test results will be erroneous. In the ideal case, the calibration test is carried out
under the same conditions3 as the final printout.

4.3.2

OBSERVATION DISTANCE

The observation distance from the calibration file should be the same as the intended
observation distance from the lenticular image (flip, 3D, etc.) which will be generated
based on the test results. This means that if your intention is to create a poster that will
be viewed from 1.5 meters away, you should observe the calibration file from a
distance of 1.5 meters when trying to identify which of the bands appears is one color.
If you are going to make a card that will be viewed from a distance of 0.5 meters, you
should carry out the calibration test from the same distance of 0.5 meters. It is
important to keep in mind that when calibrating lenticular plastic, in reality three things
are being calibrated at the same time: the plastic, the viewing distance and the printing
equipment. If any of the three variables is changed, a new calibration test should be
carried out. However, if you are going to generate a lenticular effect with the same
plastic, viewing distance and printing equipment conditions, the results of a calibration
test used for a different, previously generated image may be reused.

3

Workflow and hardware settings.
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4.3.3

POINT OF OBSERVATION

The calibration file printout should be observed from the midpoint of the image with
reference to the perpendicular or transverse axis to the direction of the lenses. The
observation angle should be 90 degrees. The following figure illustrates this idea:

Observation

90°
Observation distance

Lenticular plastic

Calibration file printout

4.3.4

LAYOUT OF THE LENSES

It is easiest to examine the calibration file if the layout of the plastic lenses is horizontal.
This way, both eyes always see the same point through the lenses and it is easier to
identify the band that is one color. It is still possible to perform the calibration test if the
lenses are laid out vertically, but the result may appear more blurry. If it is not possible
to perform the test using the first method, one way of getting around this inconvenience
would be to examine the calibration file with just one eye. In either case, to obtain a
good visualization, the plastic has to be perfectly flat (whether on top of a table or on a
wall).
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5 PHASE 2
In section 4, the first calibration test was carried out using a broad range of pitch values
around the nominal pitch value of the plastic. The result of this test showed that the
visual pitch is between 20.8 and 21.2 LPI. The aim of this second phase is to refine
said result in order to obtain a still more accurate visual pitch value.

5.1 CREATE A NEW CALIBRATION FILE BASED ON THE RESULTS
OBTAINED IN PHASE 1
Modify the range of pitch values (section 4.1.2) to include pitch settings around those
obtained in phase 1:

Note that:
1. The initial and final pitch values have been adjusted to the results of phase 1:
between 20.8 and 21.2 LPI.
2. The step has been reduced from 0.2 to 0.02 LPI to obtain a more accurate
calibration.
The rest of the parameters remain unchanged. Click the Update button to check the
new preview against that of section 4.1.4:
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Finally, click the Accept button to generate a new calibration file.

5.2 PRINTING THE NEW CALIBRATION FILE
Follow the same steps as those used to print the first calibration file in section 4.2:
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5.3 OBSERVE THE CALIBRATION FILE THROUGH THE LENTICULAR
PLASTIC AND IDENTIFY THE INTERLACED BAND THAT IS ONE COLOR
The following photo shows the printout of the new calibration file seen through
lenticular plastic:
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Compare the photo above with that in section 4.3. Now, there is much less variation in
interference patterns, as the range of pitch values is much narrower. The two bands
that are one color throughout their entire lengths are marked in red: 21 and 21.02 LPI.
Remember that the rules indicated in section 4.3 should be followed to view the plastic.
The aim is to identify the interlaced band that is one color. If it is not possible to tell the
difference between two or more bands, as is true in this case, calculate the average
value. In this example:

Result = Average of 21 and 21.02 LPI = 21.01 LPI
Said result is the visual pitch of the plastic. Said visual pitch value is only valid for the
established viewing distance and the printing equipment used. If any of these variables
is changed, a new calibration test should be performed.
It is not recommended to continue the refinement process using steps less than 0.01
LPI, as it would be very difficult to distinguish which of the interlaced bands match
perfectly with the plastic.
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6 WHAT TO DO WITH THE RESULT OF THE CALIBRATION
TEST
The calibration test result is a number that represents the visual pitch value of the
plastic for a certain viewing distance and printing equipment. In the example of this
tutorial, the result was 21.01 LPI.
This value must be entered in the Imagiam Lenticular Effects application boxes that ask
for the visual pitch. The most important one is the one that appears in the Interlacing
module.
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7 PERFORMING THE CALIBRATION TEST IN ONE PHASE
It is possible to perform the calibration test in one phase. Some clients who already
have a certain level of experience in lenticular printing prefer this method because it is
quicker. Performing the calibration in two phases is a useful exercise for users who are
just starting out in the field of lenticular printing, as it allows one to practice and better
understand the basics of this technology. But once you have learned these concepts, it
is possible to perform a calibration test in one phase with a good parameterization of
the Calibration module. The key is in the range of pitch values entered (section 4.1.2).
If you would like to use this technique, follow these guidelines:
1. For the starting value of the pitch range, enter the nominal pitch value minus
one.
2. For the ending value of the pitch range, enter the nominal pitch value plus one.
3. Enter 0.05, 0.025 or 0.02 LPI as the step value. The smaller the value, the more
accurate will the result be, but you will need to print more interlaced bands.
Otherwise, follow the same steps as those explained in section 4. Once the visual pitch
value has been calculated, said value may be taken as definitive without requiring a
second refinement phase. This is due to the fact that by using this technique, the step
entered in the range of pitch values is sufficiently narrow in the first phase.
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8 GENERAL CONSIDERATIONS
•

In this tutorial a 20 LPI plastic was calibrated, but exactly the same calibration
procedure may be used with any other type of plastic (15 LPI, 40 LPI, 75 LPI,
etc). The range of pitch values entered in the Calibration module (section 4.1.2)
must be around the nominal pitch value of the plastic.

•

As the plastic lens gets smaller (i.e., as the pitch value gets higher), it becomes
more difficult to perform a calibration test. If this is the first time you are
performing a calibration test, start using plastics of 40 LPI or less. To calibrate
plastics of 75 LPI or higher, it is advisable to first acquire experience using
plastics with larger lenses; for example, 40 LPI. An expert eye can interpret the
interference patterns in plastics of 75 LPI or higher with ease. To an untrained
eye, it may be easier to learn to interpret results using plastics of 40 LPI or less.

•

Do not use the results of a calibration test obtained for one printer with another
printer. The results of a calibration test are only valid for the plastic, the printer
and the viewing distance that were used during the test. We have repeatedly
stressed this point because it is important. If you are going to change printers,
repeat the calibration test to recalculate the optimal visual pitch value for this
device.

•

Finally, it is very important to carefully follow the instructions in section 4.3,
which describe the correct way of observing a calibration test.
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9 WHAT TO DO NEXT
After the calibration test, the next step in your lenticular printing technology learning
process is trying to achieve a flip effect. Read the Interlacing.pdf tutorial to learn the
step-by-step process of performing this task.
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