PRODUCT NOTE

Image-Pro® Plus Product Note
Spatial Calibration in v. 5.0 and Higher

Digital image of a fly eye showing calibrated measurements. Image
courtesy of Triptar Lens Company.

Introduction

A raw image does not have enough information to
make any absolute measurements. Pixels by
themselves say nothing about the sizes or intensities
of the objects pictured, other than relative
measurements such as, “object 1 is larger than object
2”. In order to measure objects in an image, it is
necessary to know how large the pixels are. Once the
pixel size has been established, any pixel based
measurement can be converted to whichever units
are required. This allows comparisons between
images taken with different objective lenses, on
different systems, on different days, all by referring
the images to a standard measurement.

Applications and Examples
Calibrating images requires calibrating the optics
used for acquisition, as well as tracking which
optical system was used to capture the image. To do
this Image-Pro Plus 5.0 creates two types of
calibrations- reference calibrations and system
calibrations.

Reference calibrations are created for a specific
camera and objective lens combination and may be
used repeatedly if the magnification properties do
not change. This is very useful in microscopy, where

the sample is always at a fixed focal distance from
the lens.

Individual image calibrations are created and used
when the image has some form of reference marker
in the image. This marker may then be measured to
derive pixel/unit conversion factors.

Both Scope-Pro” and Stage-Pro™ take the reference
calibrations and apply them to images as they are
captured, which makes re-entering such data
unnecessary. This data is also used by Sharpstack®™
and 3D Constructor” for deconvolution and volume
measurements.

Implementation
Measure|Calibration|Spatial Calibration
Wizard...

Create spatial calibration

e

Thiz wizard can azzist pou in creating
reference spatial calbrationz, or in calibrating
a zingle image from a spatial reference in the
image.

Reference calibrations are uszed to
characterize vour optical sustern o that
images that pau capture in the future will be
corecty calibrated.

Ih zome circumstances, you will not be able o
characterize your optical spstem. You can use
thiz wizard to calibrate zingle images from an
zpatial reference in the image.
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() Create reference calibrations

(&) Calibrate the active image
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The Spatial Calibration Wizard Dialog Box
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Individual Image Calibration o Click ‘OK’ to accept the calibration.
e Click the ‘Calibrate the active image’ radio 28 Fy_eyetF (1)
button. Supply a name and unit for the new 20 micron T —
calibration (Flg ]) 2 Riefrence raprsents how many urits?

Create spatial calibration \ﬂ g 3 WS

Zoom | 200% gl [ Cross hai

The name far pour calibration has been zet
based on the active image name.

| Fly_epe |

Select the spatial reference units:

| micron E

|f wou are calibrating an objective vou can
zelect the objective's lenz file o zet the o ere s . .
calibration name. e C(Click ‘Finish’ to create the calibration. All

spatial measurements created on the image
will be calibrated in terms of the new units.
If the calibration may be uzeful to calibrate If the image is saved as a TIFF file, the

other images, you cah choose to add it o the calibration file information will be retained
list of reference calibrations. & reference : :

calibration that iz zet as the sustem calibration with the Image.
iz applied ko any images that vou capture.

Figure. 2. Drawing a reference line.

[ Select Objective... J

Reference Calibrations

[ Create a eference calbration e Click ‘Create a reference calibration’ The

O ‘Create reference calibration” wizard
appears:
[ < Back J L Hewt > ] [ Finish J [ Cancel J Create reference calibrations \d
Figure 1. Naming Calibration Files and Assigning Units
Thiz wizard will let you create reference zpatial
e Decide whether this will be a reference calibrationz. *ou will want to create one

reference calibration for each microscope

calibration, and possibly a system shiective.

calibration. Reference calibrations are a . _

separate list of calibrations that can be used :ESWT" d?;:g;;;?;:ﬁ; '?32"" :'g?;;éa;?:r;dmﬂter
to generate derived calibrations. For that you can capture as a reference.
example, a reference calibration may be

generated for a camera binning of 1x1, and Please make sure that vour capture is fully

later used for a derived calibration using a configured and ready to capture images. &

binning of 3x3. later step will verify that the capture settings
e Ifyou are creating a reference calibration, 38 Spproprats.

click the ‘Create a reference calibration’ If your microzcope has additional aptics in the

check box. optical path to the camera you will be uzing,

pleaze make sure that the ophics iz set to 1.0

e Ifyou would like to create a system magnification, if this iz available.

calibration, click the ‘Set as system
calibration’ check box. (L] Skip this page from now on

e Draw reference lines across features of
known sizes (Fig. 2). Multiple lines may be
drawn and averaged to improve results. Note
that the Local Zoom tool will appear.
Turning on the crosshairs in the Local Zoom
may be helpful in positioning your reference
lines on the image.

[ Mext = ] [ Firizh J[ Cancel J

Figure 3. The Reference Calibration Wizard
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A message will appear indicating the system
is ready for image capture. If you would like
to test the capture settings, click ‘Test
Capture’.

Prepare your optical system to take a picture
of a known reference, such as a stage
micrometer. If your camera supports
binning, it should be set to 1x1.

Click ‘Next>’ to access the magnifier
options (Figure 4).

Input any additional optical magnification
components such as magnification changers.
If none are available, set the magnification
to 1.0.

Create reference calibrations \‘

|F wour microscope has additional optics in the
optical path to the camera you will be using,
pleaze make sure that the optical path iz zet to
1.0 magnification, if this iz available.

|F pour optice doez not have an open, 1:1
setting with 1.0 magnification, please set the
magnifier to the magnification closest ta 1.0.
Then check the Use b agnifier option below,
and enter the magnification in use.

[s] Uze b4 agnifier

I agnification: g

| < Back IH Pest > Il Finizh Il Cancel I

Figure 4. Indicating Additional Magnification

Click ‘Next>’. The Add/Edit Objectives
menu appears:

Create reference calibrations \ﬂ

Idze the "Add/Edit Objectives" button below
to select the microscope objective that you
are currently uzing.

Objective to calibrate:

| 4004 Plan

L

ﬂ Add/Edit Objectives... |

I < Back ” M et = ” Finizh || Cancel |

Figure 5. Selecting a lens for calibration

e The wizard will next ask you for a lens to
calibrate (Fig. 5). If you are just setting up
your system, click ‘Add/Edit Objectives...’
to add new objectives to the list (Fig. 6).

Edit Lens Lisk ;i
(0P

Edit...

Delete

Browse...

il
i,

Figure 6. Adding Lens Information

Image-Pro Plus maintains a list of lens files,
complete with numerical aperture, magnification,
and immersion medium. This information is used by
Sharpstack and 3D Constructor for deconvolution
and volumetric measurements.

e To add a lens to the list, click ‘Add’ and fill
in the lens information. Click ‘OK’ to add
the lens information to the list (Fig 6).

e Click ‘Next>’. You can now capture
reference calibration images (Fig. 7).
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Create reference calibrations \ﬂ
Pozition the micrometer anddfor the microscope
gtage 2o the micrometer iz clearly in view,
Focuz carefully zo the micrometer tic marks
are clear.

“'ou zan zet a capture area to speed up
preview on a digital camera, but we
recommend you preview at 1x1 binning.

Whenh you are ready. use the "Capture”
button to stop the live preview and capture an

Image

IF you are not zatisfied with the image, pou can
capture additional imagez. Uze "Start
Freview'" to restart the preview, if necessarny.

When you've captured a good image of the
micrometer, click "MNext".

[<Backj[

Figure 7. Previewing and Capturing a Reference Calibration

| [ Finizh _][ Cancel _]

Click ° Start Preview’ to see how your
image will look. Adjust settings as necessary
to obtain a good image.

Click ‘Capture’ to capture the image.

Click ‘Next>’. The ‘Draw Reference Line’
button appears in the accompanying menu
(Fig. 8). Mark reference lines on the
captured image as you would for individual
image calibrations (Fig 2, above). You may
create more than one line to improve the
accuracy of the measurement.

Create reference calibrations w

Y'ou can use the "Optimize Display"* button if
tics are not clearly vizible in the micrometer

image.
Optimize Display

You will calibrate the current lens by drawing
one or more reference lines across the
ricrometer and specifying the length of each
ling in microns. Seb the line colar so it will be
wizible on your images.

Color

The accuracy of the calibration will be
improved by drawing longer lines, and by
drawing several lines.

Diraw Reference Line

W [ | [ Finizh J [ Cancel J

Figure 8. Creating Reference Lines

e Type in a value that represents the length of
the reference units.

o Click ‘Finish’ to create the reference
calibration.

In Stage-Pro and Scope-Pro you can associate lens
calibrations with the positions on your lens turret
using two equivalent commands. Stage-Pro uses the
Calibrate Lens XY tool on the ‘Lens/Mag’ tab, while
in Scope-Pro the same function can be completed
using the Attach Calibration tool on the ‘Scope’ tab.
When you capture an image with Stage-Pro or
Scope-Pro set to a particular objective, that lens
calibration is attached to the image. If the camera is
binned, a derived calibration will be created for that
image. Alternatively, you can at any time select a
calibration for an image using
Measure|Calibration...|Select Spatial.

Calibrated images permit all Image-Pro Plus tools to
report measurements in calibrated units. With proper
calibrations you can relate measurements taken at
any time on any system, comparing results derived
from all of your combined data.
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See Also
Solutions Note 1578- Calibration Bar and Box
Solutions Note 449- Intensity Scale on Image

Related Products
e Scope-Pro Plug-In
e Advanced Fluorescence Acquisition (AFA")
Microscope and Peripheral Automation
Plug-In

e SharpStack Deconvolution Plug-In
e 3D Constructor Three Dimensional Display
and Rendering Plug-In

How to Order

For more information on Image-Pro Plus, and to
locate a Media Cybernetics’ reseller in your area,
visit our website at www.mediacy.com.

Media Cybernetics, Inc.
8484 Georgia Avenue

Silver Spring, MD 20910 USA
Phone: +1-301-495-3305
Fax: +1-301-495-5964

Email: info@mediacy.com
Web: www.mediacy.com

All products and services mentioned are trademarks of their respective owners.

© 2005 Media Cybernetics, Inc.
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