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1. Introduction

This document describes in detail the procedures and steps used in the calibration of an F135 Scanner using the Calibration Wizard Version 1.0.0.7.  All scanners are calibrated and tested prior to shipping, but they may become misaligned over time and will have to be recalibrated.  Also, if a component such as the CCD board is replaced, the scanner will have to be recalibrated.
2. Tools

In order to calibrate a scanner completely, you will need a Calibration Kit which consists of the following tools: the Calibration Wizard software, Maxwell software , eight calibration filmstrips, and a calibration unit.  The part number of each of these tools is listed in the table below.
	Part #
	Description

	125096
	Calibration Kit

	125097
	Maxwell software

	
	Calibration Wizard

	
	Bright Point strip

	
	Alignment strip

	
	Skew/Flare Target strip

	
	Film Speed strip

	
	64 Patch Color Negative

	
	Tone scale Target

	
	MTF Horizontal Target

	
	MTF Vertical Target


The eight calibration filmstrips may wear out over time; replace them by simply ordering the appropriate part number from Pakon.

3. Calibration Wizard
The Calibration Wizard software leads the operator through all the steps of calibrating an F135 scanner from beginning to end.  These steps include Film Track Test, Focus, Skew Adjustment, Tilt Adjustment, Magnification, Film Speed, Color Generation, and End-of-Line Quality Tests.
To run Calibration Wizard, first connect the scanner to the PC, and start Windows 2000 (if not already).  
Begin by connecting the F-135 scanner with the Calibration unit.  Plug the multi-colored (PPB) cable into the F-135 scanner.

Registry Setting “FocusFixtureConnected” in:

HKEY_LOCAL_MACHINE\SOFTWARE\PAKON\CalibrationF135
should be 0 if the Calibration unit isn’t connected, and 1 if it is.
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Mount the scanner to the calibration unit, securing it in position.
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Push the brackets into position, plug in the power, and plug the scanner into the computer’s USB connection.  Then turn it on.
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From the “Start” menu, select “Programs”, then “Pakon F-135”, then “Tools”, then “Calibration Wizard”.

The initial screen is shown in Figure 1.  The  Next >  button is used for stepping through each of the instructions for the current step.  The  < Back  button is used for reverting to the previous instruction.  The  Skip  button is used for skipping the current step, going to the next step.  The  Close  button will quit the program.  The other buttons are used for performing certain calibration operations.  The memo area in the lower-left of the screen displays instructions and the memo area in the lower right displays the current status.  The button between these two fields, the “Navigation” button, can be used for going to any particular step, starting at the beginning of the step.
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Figure 1
Calibration Wizard is designed to run as a standalone program; it is not designed to run concurrently with any other software with the exception of Maxwell.  There is no need to run Maxwell separately; the Calibration Wizard will automatically start it.
4. Calibration Steps
Listed below are all the steps necessary to completely calibrate a scanner.
4.1. Initial Cleaning
Purpose:  To clean essential scanner components prior to calibration.
Tools required:  Alcohol, Q-tip, compressed air.
Preconditions:
 The scanner has been unplugged and the covers have been removed, including the internal black cover over the CCD and lens.
Steps:

· Using a Q-tip recently moistened with alcohol, gently clean the CCD chip
· Repeat for the lens.
Notes:
 A new Q-tip should be used every time.  The Q-tip should not be soaked in the alcohol for more than a few seconds.
4.2. Film Track Test

Purpose:  To test and calibrate the film sense and DX sensors.
Tools required:  Pakon Alignment Strip and Bright Point strip.
Preconditions:  The scanner must be connected to the PC and turned on, and the covers have been replaced, or a dark, non-static cloth must be covering the scanner.
Steps:

· Check for message “Ready Bright Point Strip for film track test” at bottom left corner of Calibration Wizard window.
· Click  Next >  button; the scanner will start to scan.
· Insert the Pakon Bright Point Strip, emulsion side up and head first.
· When the test completes, a dialogue window will appear showing the results of the test (Figure 2).  Take note of the results.
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Figure 2
· Click   OK   in the “Track Tests Results” dialogue window.
· If Results = ‘0’ (zero), then there were no errors; continue.
· If results were nonzero, then check the “PakonFilmTrackTestLog.txt” file in the “C:\Program Files\Pakon\TLA COM Server” folder for errors.  This will indicate which sensor(s) had problems.  Replace these sensors and rerun the test.
· If no errors, click  Next >  button in the main window.
Notes:  The only way to get to this step is to (re)start Calibration Wizard; it cannot be accessed from the “Navigation” button.  IMPORTANT: If this test is run with the covers off, then it must be run again (after all the other steps), with the covers back on the scanner.
4.3. Scanner Initialization

Purpose:  To initialize the software and get the scanner nominally focused.
Tools required:  Bright Point strip, Motor Speed target strip, Bright Point Strip.
Preconditions:  None.
Steps:

· Verify the Model Type, Hardware Version, and Serial Number for the scanner (Figure 3).
· If any of these is incorrect, the scanner’s identification must be overridden or reset (see Notes).
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Figure 3
Notes:  An F135 has model type 1350 and hardware version 100.
· Changing the registry setting “SerialNumberOverride” in “HKEY_LOCAL_MACHINE\Software\Pakon\Calibration135” to “1” will enable the scanner identification numbers even if the scanner has valid calibration data.
· Enter the number written on the Alignment strip into the Alignment Target Offset box.
· Enter the number written on the Film Speed strip into the Motor Speed Target Ratio box.
· Click  Next > .
· Click the   >>   button (fast forward); the film drive starts.
· Insert the Bright Point Strip and feed into the film gate.
· Use    >    button (forward) so that the center image of the bright point strip is centered on the illuminator.
· Click on   -50   or   +50   to focus (Figure 4).  The sharper and more jagged the lines and spikes, the better.
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Figure 4
· Click  Next > , wait for focusing to finish and follow the instructions at bottom left corner of Calibration Wizard window.
· Click  Next > ; the Tilt Adjustment screen appears.
4.4. Tilt Adjustment

Purpose:  To adjust the tilt of the CCD.

Tools required:  Bright point strip. Shims (3 and 5 mil thick)
Preconditions:  The outside cover has been removed.  The imaging area has been covered.
Steps:

· The initial Tilt Adjustment screen is shown in Figure 5.
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Figure 5
· Disengage lens arm of Calibration unit from the scanner.

· Click   >>   button and insert Pakon Bright point strip, emulsion side up.

· Click  Next > , wait for focusing to complete.
· Follow instructions in the window for the necessary steps for adjustment.

· Need screen shot showing an example of what it will say.

· Repeat until adjustment is within tolerance.
· Reengage lens arm and lick  Next >  when tilt adjustment is done.

Notes:  

4.5. Magnification Calculation

Purpose:  To focus the lens precisely.

Tools required:  Pakon Alignment strip and Bright point strip.

Preconditions:  Nominal focus has been completed.

Steps:

· Start with the Magnification Calculation screen (Figure 6).
[image: image10.png]135 Cal

Magnification Calculation 10| ],

N 1L LR

> » 5 550 5K <Back Close

Now begin magnification adjustment, Tnsert Pakon Algnment Stp





Figure 6
· Insert the bright point strip.
· Use the   >>    and    >    buttons to center the Alignment strip and achieve the results shown in Figure 6.
· Click  Next > , wait for focusing to finish.

· Click  Next > .
· Click on each of the two vertical lines in the window and drag them to three pixels in from the outside edge of the signal. (see Figure 7).
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Figure 7
· Click  Next > .
· Click on   -50   or   +50   to improve the focus (the sharper, more rectangular the bars and spikes the better, Figure 8).
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Figure 8
· Click  Next > , wait for focusing to finish.

· Click on each of the two vertical lines in the window and drag them to three pixels from the outside edge of the image. (See Figure 9)
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Figure 9
· Disengage the lens.
· Click  Next > , wait for focusing to finish.
· Use   >>   to remove the film strip.

· Click  Next > .

Notes:  If this test fails for any reason, make sure the stepper motors are moving and rerun the test.

4.6. Skew Adjustment

Purpose:  To adjust the skew of the CCD.
Tools required:  Skew/Flare Target strip.
Preconditions:  Scanner initialization is completed and imaging area covered.
Steps:

· Tighten down the transport screws and disengage the focusing fixture.
· Figure 10 shows how the skew calibration starts.
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Figure 10
· Get the number written in felt pen and enter it in the “center image” box.
· Click  Next >   and wait for force corrections to complete.  Click  Skip   if corrections have just been already run.

· Look for “Ready Skew/Flare Target Strip” message in the bottom left window.
· Click  Next >   and wait for scanning to start.
· Insert the Skew/Flare Target Strip with emulsion up and head first; the film should move automatically into the scanner.

· If a “Scan Warnings” window appears, click OK, otherwise wait for transferring to complete.
· The “Verify Scan and Image Names” dialogue window appears.

· Verify images: navigate through the images by clicking the  Previous  and   Next . buttons looking for smear, inconsistent borders, and colors.

· Verify name: check that the data in the Center Image box matches the image number of the center image displaying in the window.  Make sure image with matching center image number is in window - Figure 141.
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Figure 111

· Click  Next >   and wait for saving to finish and Maxwell to process.
· Follow any related suggestions to move shims if required.
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Notes:  
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4.7. Film Speed Determination

Purpose:  To adjust the motor speed.
Tools required:  Film Speed strip.
Preconditions:  Scanner Initialization is completed, no film is in the scanner and image area is covered.
Steps:

· Start with the Film Speed Determination screen (Figure 12).
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Figure 12
· Insert the 35 mm Film Speed strip with the emulsion side up, headfirst.  Make sure not to insert the film to the DX sensors.
· Click  Next > .  After corrections are complete, push the film to drive rollers and make sure to feed the film in the when drive rollers start to move.
· Click   >>   until the filmstrip is removed from the scanner.

· Click  Next > .
Notes:  The calibration wizard will determine the speed for one resolution and extrapolate that speed into all resolutions.  In the event of a failure:

a.
Remove the filmstrip from the scanner by clicking   >>  .


b.
Repeat the speed calibration steps starting with inserting the 35 mm Film Speed strip.
4.8. 64 Patch Color Matrix Generation

Purpose:  To adjust the color correction for negative and positive film.
Tools required:  64 Patch Color Negative strip and 64 Patch Color Positive strip.
Preconditions:  All covers are installed or covered with black felt.
Steps:

· Start with the 64 Patch Color Matrix Generation screen (Figure 13); Color Matrix Negative is the first dialogue window.
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Figure 13
· Get the number at the top of the center image of the 64 Patch Color Positive strip, add “11” to the end, and enter this into the “Center Image” box.
· Enter “00000001” into the “Image Bar Code” box for color negative.
· Click  Next >  and wait for force corrections to complete.
· Look for “Ready 64 Color Patch Strip” message in the bottom left window.
· Click  Next >  and wait for scanning to start.
· Insert the 64 Patch Color Negative strip with emulsion up and head first; the film should move automatically into the scanner.

· If a “Scan Warnings” window appears, click OK, otherwise wait for transferring to complete.
· The “Verify Scan and Image Names” dialogue window appears.

· Verify images: navigate through the images by clicking the  Previous  and   Next . buttons looking for smear, inconsistent borders, and colors.

· Verify name: check that the data in the Center Image box matches the image number of the center image displaying in the window.  Make sure image with matching center image number is in window – Figure 14.

[image: image21.png]Color atrx Negative:

Centerlmage: [10263611 7]

Image Bar [onooooc ~
mage Bar [o0000001

=lolx]

5

550

Skia

|

tet> |

(&) |fide





Figure 14
· Click  Next > , wait for saving to finish and Maxwell to process (Figure 15).
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Figure 15
4.9. Scanner Matrix (Scanner Calibration Complete)

Purpose:  To finish the calibration steps.

Tools required:  None.

Preconditions:  All calibration procedures have been run.

Steps:

· Click  Next > ; the “Scanner Calibration Completion” window appears (Figure 16).
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Figure 16
· Click  Close .
Notes:  All the calibration data has been stored to the scanner.  The scanner has been successfully calibrated.
Important: Unplug the PPB cable from the bottom of the F-135 scanner!
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