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Introduction:

The Cine Film Image Cleanereases the cleaning of the individual frames dha ilm that has been scanned with
S8ToAVI from dust and dirt spots.

To do this, the program compares image pixels ngeoutive frames of a cine film to detect significdifferences in color
and grey values. It creates an analysis pattetrhdsa4 different levels for 4 different cleaniegéls.

Based on this analysis pattern the cleaning ofigppicture areas can be triggered by selectingtka to be corrected with
the mouse. To clean the area, the pixels with healgr differences are replaced by the pixels efréference frame
(source frame) that immediately preceeds or alteelgt immediately follows the frame to be clean&te cleaning level
used for each area can be selected from the 4opgyidefined cleaning levels.

In special cases the repair information can alsmetreeved from the image to be cleaned itself. tBis does not support
different cleaning levels.

Prerequisites
The Cine Film Image Cleaneris a Java Application. To run this application ymed a SUN Java Virtual Machine (also

called a Java Runtime Environment - JRE Versiorot 3etter) installed on your computer. You can dimad the SUN
JRE for free fronthttp://java.com/en/download/index.jsp" .

Do not use the Microsoft VM. It does not support tle required functions.
To run the programm a large computer screen shmilvailable. Recommended is a screen with a tésolof 1280x1024

pixelsor more. The minimum resolution is 1024x768 pix€lar screens with a resolution from 1024x768 p@ix@lmore,
but lower than 1280x1024 pixels a slightly modiflaglout is used in order to show all needed infdioma
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Installation and Invocation of the Cine Film ImageCleaner

The Cine Film Image Cleaneris provided as a ZIP archive (together wd8ToAVI and thdmage Stabilizerin the
"Super 8 Cine-Film to Video" Suite). This archive contains the Java JAR filéh the "Executable” and this help file w
the required images.

To install the product simply unpack the archive tdirectory of your choicée.g. D:/PROGRAMS/S8ToAWW)th a
standard unpacker lik&/inZip or PowerArchiver. If not already there, during unpacking, B8&ToAVI directory with all
required subdirectories will be generated and Idawi¢gh the expanded files.

The Image Cleaner can be started as a tool obegfriogram "S8ToAVI".

[Tools | Help

Image Cleaner
Image Stabilizer
Image Extractor
Image Yiewer
Edit IMI File

Show Cleaner INI File
Show Error File

In this case the JAR file must be located in thaesdirectory as the JAR File of S8ToAVI. But thegram can also be
started as independent program.

To start the programm a&sdependent programyou need to call the "JAVA" program provided bg thava Runtime
Environment (JRE). The "JAVA" prografava.exe)is located in thébin" subdirectory of the directory to which you hi
installed the JRE {normally called "jrex.y.z" loedtin the "c:/programs" directory where "x.y.z" megents the version of
the JRE (e.g. 1.5.0)}.

To start the program asdependent programyou have to enter the following commands into me@nd screen:
[ Note: in the provided example it is assumed, that the i3Rn "C:\Java\jdk1.6" and cinecleanerJAR.janisD:\Programs\S8ToAVI"]

D: (to switch to drive D)
cd Programme (to switch to the user directory)
C:\Java\jrel.6\bin\java.exe -Xms128M -Xmx768M -jar D:\Programme\S8ToAVI\cinecleanerJAR.jar

Be sure to enter line 3 as ONE single line witlcaaiage return or line feed. Otherwise the commiatedpreter of your
operating system gets a problem.

The parametersXms128M and-Xmx768M are required to allocate an appropriate amoustarhge for the Java program
(in this example the minimum amount of allocatedage is 128 MB, and the maximum amount of allataterage is 768
MB). If not used, the program will run out of stgeaand you get a "not enough storage" exception the JRE.
S8ToAVI\cinecleanerJAR.jar has to be provided exactly as specified here becdama is case sensitive.

To ease program invocation you can credtieieCleaner.bat” file, or - if Pearl is installed on your machine—
"PicClean.pl" file (content see below, of course adjusted ta yastallation with respect to the used drives dindctories)

Bargs = {“c:"%:

system (®args) == 0 or die "system ®args failed: §7";

Bargs = ("od co\\Programma®;

system (Bargs) == 0 or die “system @args Tailed: £7%;

gargs = (kI Javayijdkl, év\bintNjava. exe”, "-msi2EmY, “-smx7EEMY, U-jar”, “Ci\\ProgrammeSiSSToavInicinecleanerdar. jar™l;
system (Bargs) == 0 or die "system @args failed: 77

General Remarks:

Scanned Super 8 frames have to be blown up significto create a video. A factor of 40 for lineslargement
respectively a factor of 1600 for area enlargenjer@sented on a 17 inch screen) are nor
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Besides the picture of course also all dust antdsgiots on the film are enlarged in the same ratibit of fluff which hardly
can be seen by the bare eye will grow to a largekdbeam in the enlarged image. It is thereforergid to do the scanning
in an environment that is as clean as possiblewBatever you do, it will be impossible to avoidt@nd dust completely.
There always will be some dirt on the film, whicHlWe recognized in a quite embarassing mannengdudilm projection
because the human eye and brain has been traimedrsillions of years to recognize little and shmndvements (as which
the dust spots appear when watching the film) efigctively.

Because it is impossible to eliminate all dust finffl during the scanning process, it will be nesay (in order to create a
technically good video) to remove remaining divtspmanually from the movie frames. This can berg time consuming
task, because there is no programable algoritha cémn sufficiently well distinguish between dijppss and valid picture
elements. What is an easy task for the human [@irecognize what is a dirt spot and what notarisinsoluble problem
for a computer program. Automatic cleaning of diira frames therefore is (at least for the timeriggialmost impossible.

Cine Film Picture Cleanerwas developed in order to make manually contratledning of film frames as simple and as
easy and by that as fast as possible.

Cine Film Picture Cleaner always analysis the pixels at the same coordirdtdgee consecutive frames of a movie for
havy deviations in the base colors (red, greere)ubu (alternatively) in their grey value. Preresipg for this is, that the
consecutive images are relatively similar, whichasmally the case for movie frames. Exceptionssaeme changes and
areas with heavy movements or also scenes thatured ( e.g. for scenes taken without a tripod).

The threshold values for the deviations that ateanoeptable individually can be set for 4 cleanewgls.

The result of an analysis is presented as an daggiiern. The 4 cleaning levels are represengetidolors (white, green,
red, blue). White is the color for the most resivie cleaning (narrow cleaning area, color deviaioespectively grey value
deviations are high). Blue represents the leasictge cleaning (wide cleaning area, color deioias respectively grey
value deviations are small). Green and red arefwéden.

With Cine Film Image Cleanerthe mouse is used to select the area to be cle@hedis done by draging the mouse in the
presented analysis pattern over the area to beadedhe selected cleaning level determines, wpikdéls are changed to

the color of the pixel in the source frame andhat eliminates a visible dirt spot. Only those pxa&e changed which ha
a color deviation bigger than the defined thresivalidie for the active cleaning level.

The Cine Film Picture Cleaner Main Window

The Cine Film Image Cleanermain window controls the various actions requiedlean cine film frames from visible
fluff and dirt spots
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The window has several sections: the control buttms, the message line, the parameter maintemaeaeand the canvas
to present the image to be cleaned, the referemagdas and the analysis pattern.

The Buttons to Control the Cleaning Process

The Cine Film Image Cleaneris designed to perform and control the cleaniragess almost completely with the
mouse. But to prepare the cleaning process andridlé some special cases several cleaning paranhetes to be
set or changed. This is controled primarily via ¢tbatrol button bar. The bar comprises 10 butttiret, can be used
control the process in addition to the mouse.

Set Start Directory

This button opens the operating specific file lomadialog in order to select the directory thattains the
images to be cleaned.

Set Start Image

This button is used (via the file selection dialtg@etermine the image, at which the cleaning gsschall
start.

Preview Start Img
This buttons sets the first image of a preview. preview start image is the image, that appeanaXdés
before the actually presenteted image for cleanihg.value X is set via parameter fieldmber of frames for
preview located in the parameter maintenance area of #ie window.

Preview
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This button starts a preview. A preview shows #leced number of frames in slow motion so thatcteaning
result of this section can be verified.

Undo all [Alt c]
This button is used to reset all changes appliedg@ctually presented image. The image appeateamed
again. This is of interest, if the cleaning attersipbws an unacceptable result. This function cem lad invoke
via the acceleration key combinatiéit c.

Undo last [Alt V]
This button is used to reset the last change apfi¢he actually presented image. This is of agerif this
cleaning attempt shows an unacceptable result.fihidion can also be invoked via the accelerakieyn
combinationAlt v.

Next Image [Alt b]
This button is used to save the currently proceBraade and to present the next image in the dinectwhen
an image is saved, the changes are made perm#mntannot be reset again. This function can ladso
invoked via the acceleration key combinati&ihb. A click onto the right mouse buttoalso triggers this
function.

Previous Images
This button is used to save the currently processade and to present the preceeding image inithetdry.
When an image is saved, the changes are made partntrey cannot be reset again.

Repl with Prev
With this button the content of the currently preged image is replaced by the content optieeeeding
image. This function is of interest at positiofg film has been spliced or if an image is strormlyed,
extremely bright or extremely black e.g. due toitieztia of the aperture.

Repl with Next (mit nachfolgendem Bild ersetzen)
With this button the content of the currently presed image is replaced by the content ofdaewing image.
This function is of interest at positions, the filras been spliced or if an image is strongly bluexttemely
bright or extremely black e.g. due to the inerfithe aperture.

The area to maintain the cleaning parameters

Selected directory
This field shows the full name (with path) of tligr&ry, that contains the images to be cleaned fidid is set,
as soon as the directory has been determined ttiantfet Start Directory.

Actual image
This filed shows the name of the currently procéssege.

At a right mouse click got to
Via these checkboxes it is determined, in whickdation the cleaning proceedes if controled by toese.
If "previous image" is selected, than a click onto the right mousédouill save the actual image and the
image located before the actual image is presemtad.results in a backwards cleaning process.
If "following image" is selected, than a click onto the right mousédouvill save the actual image and the
image located after the actual image is preseftad.results in a foreward cleaning process. Thiké default
setting.

Take repair information from
Via these checkboxes it is determined, from whiohge (source image) the correction information lgll
taken.
If "previous image" is selected, the repair information is taken fitbwa preceeding image. This is the default
setting, because the preceeding image is normiadigdy cleaned.
If "actual image" is selected, the repair information is taken fiiia actual imagee itself. This is a special
case, which should be applied, if - caused by & ma@vement or by a scene change shown in the filgither
the preceeding nor the following image providesdympair information.
In this case the pixel color of the pixels at time of the marked area is draged into the cleanieg.al his
functions suffiviently well, if the area to be clesd is relatively homogeneous with respect to cafat
brightness and the area to be cleaned is relatsrabll.
If "following image" is selected, the repair information is taken fibw following image
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Threshold value strategy

Via this checkmarks is determined, which threstsitdtegy shall be applied to the cleaning process.

following selections are available:
max color difference as comparision criteria the highest color differe between the 3 base colors (red,
green , blue) of a pixel is used. Maximum of de#d; delta-green, and delta-blue.
grey value as comparision criteria the gray value differebetwveen a pixel is used. ( delta-red + delta-
green + delta-blue) / 3.
both: as comparision criteria a combination of botltstgies is used. For each pixel the strategy id,use
that yields the largest difference.

Threshold for dust detection
Via this slider the highest allowed threshold valios level white) can be set rapidly. Allowed vatuvary fron
4 to 154. A reasonably good value fot thigite thresholds 24. This is a field for experimentation to fiadt,
what in the actual situation is the best valuesfbective cleaning.

Threshold for dust detection [white]
This field shows the value, set via the slider.Wtitton and_l the value can be fine adflste

Sub-threshold [green]
This field is used to set the threshold value émelgreen. The threshold is determined as a percentageeof th
white level Default value 50 %.

Sub-threshold [rot]
This field is used to set the threshold value éxelred . The threshold is determined as a percentageeof th
white level Default value 25 %.

Sub-threshold [blue] (Stufenschwellwert [blau])
This field is used to set the threshold value éxelblue . The threshold is determined as a percentageeof th
white level Default value 15 %.

Number of frames for preview
This field is used to set the number of frames $hail be shown during a preview. Default is 18afTlik the
number of frames for 1 second film presentatiothenSuper 8 Standard.

Set detection [analysis] color
These 4 buttons are used to set the desired lewvahfactual cleaning. Pressing one of these butases the
presentation of the related analysis pattern, whiels an impression of the cleaning potentialhArge in the
level is possible at any moment, that means, diffeareas of an image can be cleaned with difféesets. Th
darker a level color is (in the sequence whiteggreed, blue), the more pixels will be involvedhe cleaning
process.

The Film Image and Analysis Pattern Presentation Cavases

The main window of th€ine Film Image Cleanerprogram comprises 4 canvases, 3 for film imagesoae for the
analysis pattern.

Theimage to be cleaneds shown a s large image in the upper window area.

The image preceeding the image to be cleaned i8rshe small image in the lower left corner of thadow. The
image following the image to be cleaned is showsmaall image in the lower right corner of the windo

The image, that is selected as source for therggarmation, has a small green border.

Between the preceeding and following image theyaigmpattern is presented. The analysis patterwshmeas
potentially to be cleanedn the actual image as colored pixels. The showalpideviate more than the selected

threshold from the pixels at the same coordinatéle preceeding as well as in the following imagee applied
threshold value is indicated by the color of theefs in the analysis pattern.

The Lower Button Bar

The lower button bar in the main window of the Cixien Image Cleaner shows additional, during themad
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cleaning process rarely used buttons. Thes

Help
Via this button theshort helpis shown or hidden.

About Cine Cleaner
Via this button theAbout Dialogis shown or hidden.

Resume last session
Via this button the cleaning parameters of the (lasérrupted) session are set. This allows toioaetan
interrupted session at the interruption point. Bhearameters are stored in the INI file.

Scene Change
Via this button a position of a scene change imtlogie can be saved to the INI file. The file naofi¢he scene
start image and the scene end image is recordéslallbws to ease segmentation of the video filerduvideo
generation with S8ToAVI, because S8ToAVI can rdas information.
Annotation: If in S8ToAVI an Apple Quicktime video file (defdwf S8ToAVI -file type .MOV) is generate
than this generated file may not exceed 50 MB. Lwidgos therefore have to be segmented smartly.

Show Backup
Via this button théBackup Imageis presented in the analysis pattern canvas. &ablkup image contains all
replaced pixels of the image to be cleaed. If taekbp image is presented, than - via the standdedtson
mechanism - these saved pixels can be reappligzb toriginal image.
By that it is possible to undo a special segmemtnoimage without loosing other corrections, whitlght have
been already applied.

Restore Analysis

This button brings back the analysis pattern ifrddden by the backup image. This reestablishes¢nmal
cleaning process.

Exit
Terminates a session.

Workflow for Manually Controlled Cleaning

The following paragraphs show, how a manually aulgd image cleaning works.
To clean movie images manually the following actitvave to be performed:

Select thé'start image" via button"Set Start Directory” and buttor’Set Start Image" and the presented
file selection dialog,
or resume an interrupted session via but®@sume last session”

The image to be cleaned, the preceeding as wlkea®llowing image and the analysis pattern am\sh

Probably the cleaning parameters have to be adjustie parameter maintenance area.

Especially you have to take care, that - dependimgour image material - the cleaning level thrédbare set
appropriately. Fluff and dirt should appear as sieith a relatively sharp demarcation in the arialpattern.
The analysis image should be relatively dark bahduld allow for reasonable differentiation.

To set the correct values you may have to expetimditile but you will develop pretty soon a goeeling for
good parameter values. The slider and input fielldsv easy and fast adjustment of your parameteystir
optimum.
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Fields to Adjust the Cleaning Parameters.
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Image Cleaner window with image to be cleaned (tapalysis pattern (center), source images(lovfeartal right).

Search for distored areas in the image. Dust aritidhn be detected in the original image as welhahe
analysis pattern. In the analysis pattern lookafbite (or colored) spots. But colored pixels aré ordy
generated by dirt. They can also be the resulthefaary relative movement shown in the images. Yerdn
some training to differentiate between dirt anatigé movement, but you will be pretty soon abldigiinguist
it with high precision. If you place the mouse fgeimover a potentially disturbed area, you canlyasrify by
comparision with the surrounding images, whether s®e a dirt spot or a movement in the image.

If you have located a dirt spot, you have to chédke actual cleaning level is appropriate faz thesired
cleaning action. If needed, you may have to adhestleaning level. Cleaning lewghite andgreenshould be
the standard levels. But in some cases you may toaswitch tored or everblue.

Switching is done by clicking onto a colored buttorthe lower region of the parameter maintenamea.a

Selection of the cleaning area in the actual in{ég®). The identical area is also marked in theptanvases.

Is the cleaning level set appropriately, you cankntize area to be cleaned with the mouse. To dontloae in
the actual image the mouse pointer to the uppecdéeher of the area to be marked. Then pressthenbuse
button and drag (with the left mouse button prestethe lower right corner of the desired areae Tarked
area is framed with a white rectangular as lonthadeft mouse button is pressed and shown in ediidases
order to allow verification of the correctness lud tleaning area with respect to the availableirepa
information. The area is repaired as soon as ylease the left mouse button. If you want to intptia cleanin
action, just drag the mouse outside the actualdram

The changed pixels are indicated by the cGlg”AN in the analysis pattern. Is the cleaning not sigfit you
maay have to select a less restrictive cleaningl igreen, red, or blue).

A cleaning may be reset via buttUndo last
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Cleaning performed with the preceeding image ascgonf the repair pixels.

To check the cleaning you can show the backup imagbuttonShow Backup The backup image just
contains those pixels, that have been replacdtkinttignal (actual) image. If it seems necessaltye-to
unsatisfactory cleaning result - you can copy ldaeke pixels to the the actual image. This is pssis long
as the backup image is presented in the centemsa@nly pixels, that have not the color black (@ID) are
stored back
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The original pixels in the backup image can beestdrack if needed.

If all fluff and dust is cleaned up, the image t@nsaved. This is done by clicking the right momston, by
clicking onto buttorNext image or by alternatively using the acceleration kegnb@ntionAlt b.
The image is only saved, if really changes have lagplied.

If the cleaning of a cine film image sequence teentfinished, the sequence is ready for processirige S8ToAVI
Movie Generator in order to generate a video file.

Annotation 1:

At scene changes often (if the film has been splatethis position) appear images with heavy distns. This image
hardly can be cleaned. But with the butt®&epl with Prev or Repl with Next these images can be replaced by the
previous or following image of the film without aging the length ot the scene. This is importdriha sound shall
be used also.

Annotation 2:

If you want to generate separate video files frpecsal scenes (see S8ToAVI "Generate Movie" - pgaklength
restriciton) than you can use buttBoene changéo record the position of such a scene changegsidne name of tt
file containing the first scene image). S8ToAVI eaee this information to set a scene start anddenidg the video
generation process.

Last changes: December 7, 2007 WK
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