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Chapter 1 : Introduction

Linking of ImageBASIC Controls

Virtually all ImageBASIC controls can accept image data from other
ImageBASIC controls. The process of designating where each ImageBASIC
component getsitsimage datais referred to as linking of controls. With the
exception of those controls that can directly access files or scanners, all
ImageBASIC controls must be linked to another ImageBA SIC control to receive
any image data.

Linking of controlsisthe primary method of moving an image through a series of
processing steps. For example, an image may be originally captured through the
PixScan Control, passed to a TM S Display Control for operator verification,
optionally routed through the ScanFix control for enhancement, then to a TM SFile
control to be written to disk, and finally to a TextBridge Control for OCR
processing to generate indexing information for that file.

Creating the Link

All of the ImageBASIC controls that can accept and process image data from other
ImageBASIC controls have a property named mageDataSour ce to create the
datalink between controls, this property is set to the Name of the source
ImageBASIC control. Any image that is received by the named control will also
be sent to the linked control. For example, if thd mageDataSour ceproperty of a
TMS Display control is set to the PixScan control, each time a new imageis
scanned, the display control will receive that image.

Linking each control requires only one line of code that can be executed at any
time. The source of image data can be changed during program execution by
naming another ImageBA SIC control in the ImageDataSource property, as shown
here:

ScanFi x1. | rageDat aSour ce = TMBD spl. Li nk

Each time the image data flowing form one ImageBASIC control changes, the
receiving control'sl mageDataChangedevent istriggered. Form this event, any
procedure that is to be performed on each image can be started. For example, each
time an OCR control lmageDataChangedevent occurs, an OCR attempt could be
started on the new image data.
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Licensing Verification

In order for any application using the ScanFix Control to function, it must be able
to verify that the control islicensed. This verification usually takes the form of a
search for alicense in a database or on ahardware key. In all cases, however, the
developer is given some control over when the control requests licensing
verification.

Programming Considerations

ScanFix works from disk to disk (reading an input file from the disk and depositing
an output file on the disk) or from memory to memory. It also works from disk to
memory andvice versa. Source and destination are selected with thd nputFrom
and OutputT o properties, either of which may be set to0--Memory or 1--File.

The four possible combinations are as follows.

I mage Source Image Destination
File to File
File to Memory
Memory to File
Memory to Memory

It is best to have ScanFix process image files outside of the scanning processing
loop, because the processing time for the ScanFix operation is significantly greater
than scanning time, and in alarge scale batch activity the capacities will not be
balanced. A scanning operation that we know of uses multiple 486 machines
running ScanFix on TIFF filesin a directory to process the output of one high
speed scanner.

Depending upon the size and complexity of the original image, ScanFix requires at
least 8 megabytes of RAM and should be performed on a 486 or better machine.
To Deskew, Remove Lines, Remove Dot Shading, and correct Inverse Type
averages from 5 to 15 seconds on a 300 dpi image.

The ScanFix properties consist primarily of processing parameters for the ScanFix
operation. Many of the properties are toggle switches, with True/False settings.
Some of these, when set to True, activate other parameter properties which must be
addressed.
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Image Processing with the ScanFix Control

Using the image processing options of the ScanFix Control is basically athree step
process:

1 The input and output destination must be set.

2. Properties called processing parameters must be set to tell ScanFix
exactly what to do with the image.

3. The ScanFix method is executed to start processing.

1. Setting Sour ce and Destination

Thefirst step isto set the source and destination. Both input and output can be
either afile or memory. The choice is made by setting thé nputFrom and
OutputToproperties to 0--Memory or 1--File.

If InputFromis set to 0--Memory, the mageDataSour ceproperty must be
set to an ImageBA SIC control that will supply image data.

If InputFromis set to 1--File, the | nputFileNameproperty must be set to a
valid image file name.

If OutputTois set to 0--Memory, the | mageDataSour ceproperty of some
other ImageBA SIC control must be set to specify the ScanFix control. For
example, a TMS Display control may accept the image for operator
verification.

If OutputTois set to 1--File, the OutputFileNameproperty must be set.
Input and output filenames cannot be the same.

2. Setting Processing Parameters

The second step, setting processing parameters, requires that you set a number of
property values to determine what ScanFix does during processing. Most of the
ScanFix image processing options are enabled when an enabling property is set to
True. Enabling an option activates other properties which set parameters to that
utility.

For instance, if you are going to deskew an image (make the text horizontal on the
page), the properties that need to be set are as follows:

activate the deskewi ng capability

ScanFi x1. DeskewActi vate = True
mnimumlength in pixels to check for skew,
prevents attenpts to identify skew over very

short distances
ScanFi x1. DeskewM nDet ect Lengt h = 300
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sets the naxi num accept abl e skew; 1 pi xel skew

over this length
ScanFi x1. DeskewivaxAccept abl eSkew = 150

Many of the processing options have parameter properties, but others need only be
activated.

3. Start Processing

The third step in image enhancement is to execute thescanFix method:
ScanFi x1. ScanFi x

The ScanFix control will begin to process the image specified in thénputFrom
property using the Processing Options that have been activated. When it is
finished, the processed image will be sent to the destination specified in the
OutputToproperty.

Standard Image Processing Options

ScanFix offers an extremely wide variety of options, both as properties and as
string functions. ScanFix may be used to process single images or multi-page
image files. Following are the key processing options.

Skew Detection and Correction

ScanFix detects and corrects up to 20% skew in atext image. It does so by using
text or lines as a guide, and does not require training or registration marks. The
DeskewA ctivateproperty is atoggle which must be set to True (-1) to activate this
faculty. TheDeskewM inDetectL engthand DeskewM axA cceptableSkew
properties are parameters and set the length of text to use for deskewing and the
maximum deviation from horizontal that is acceptable, respectively. Both these
properties are in units of pixels. The properties and their use are fully detailed in
"Skew Detection and Correctiori on page 29.

Document Registration

ScanFix can position text to within 3-4 pixels (about 1/108 of an inch at 300

DPI) on the page, providing a consistent left and upper margin for documents. It
does so without the need for training or registration marks. It also offers the ability
to register the document to vertical or horizontal margin lines. Two properties,
HorzRegActivateand VertRegActivate can be separately activated to perform
registration. Each activatesits own set of parameters. The differences between
these options are detailed in "
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Image Registrationand Positioning' on page 18.

Line Detection and Removal with Character Repair

ScanFix can automatically detect and remove both horizontal and vertical lines,
and is capable of differentiating between large text and small lines. When
removing lines, ScanFix has a Character Repair feature which reconstructs
characters intersected by removed lines. TheHor zLineActivateand
VertLineActivateproperties must be set to True (-1) to activate this capability,
and several parameter properties are also activated. All these properties are
explained in "Line Detection and Removal' on page 24.

Inverse Type Detection and Correction

ScanFix can automatically detect zones of inverse (white-on-black) text and
converts them into normal text. It will process inverse text zones of virtually any
shape, including rectangles, circles, banners, etc. Inverted text will be corrected
when the ScanFix() function is called when thd nver seActivateproperty is set to
True (-1). The associated parameter properties set the size and location of the
expected inverted area. See "Inverted Text Correctiorl' on page 16 for details.

Isolated Speck Removal

ScanFix detects specks and processes only those areas where the shading exists,
such as shaded tables in the center of apage. It aso cleans up random specks
throughout the page. The propertiesDespeckV ertical, DespeckHorizontal, and
Despeckl solatedall accept pixel size valuesto search for and remove. Refer to
"Speck Removal' on page 11 for implementation details.

Dot Shading Detection and Removal

ScanFix automatically detects dot-pattern shading and determines the size of the
individual dotsin shaded areas. TheDotShadingActivateproperty can be set to
True to activate several parameter properties for the automatic removal of shaded
zones. Refer to "Dot Shading Removal' on page 13 for implementation details.

Sub-Image Processing

To separate out a section of the image, theSubl mageA ctivateproperty must be

set to True, which activates five parameter properties. These properties hold the
pixel coordinates which define the sub-image, so it is very important that the image
is properly aligned. The precise techniques for implementing subimage processing
are found in "Sublmage Selectiort’ on page 32.
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Premium Image Processing Options

In addition to the standard features detailed above, three premium features are
available in ScanFix. The three features are Character Smoothing, Automatic
Orientation, and Intelligent Cropping.

Character Smoothing and Advanced Line Removal

Character smoothing is an optional feature which corrects character flaws, making
the surfaces more regular and clear. This process enables OCR engines to
recognize dot matrix printed text and other low resolution images. Advanced Line
Removal will remove poor quality or degraded lines that standard line removal
may miss. Refer to "Character Completiort’ on page 37 for details and options.

Image Rotation and Orientation

ScanFix can automatically rotate your scanned image before or after processing,
and it can be set to orient documents to portrait or landscape, as desired, or to
automatically position them right side up. Thisisvery useful if you suspect that
your input file is rotated or upside down and wish to automatically correct it.
These properties are explained in 'Orientation and Rotatiort' on page 41.

Intelligent Cropping

ScanFix can crop black or white borders from an image. The removal of black
bordersis accomplished by "bleaching" the border. White borders are fully
removed, registering the image in the process. See Tntelligent Cropping, or
Removing Borders' on page 40 for details.
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Chapter 2 : Image Processing Options

ScanFix Image Processing Properties

Most ScanFix properties are processing parameters for the ScanFix operations.
Many of them are toggle switches, with only True and False settings. Some of
these switches will activate other properties which set parameters for their
operation.

For example, thel nver seActivateproperty enables the detection and correction of
inverse text (white letters on a black background). If itisTrue, four other
properties set parameters for its action:l nver seHeight, I nver seWidth,
InverseEdge and I nverseReport. Setting any of the four properties will have no
effect unless thel nver seActivateproperty is True.

Enhancing an Image

Using any of the image enhancement optionsis basically athree step process:

1) Specify the source and destination of the images
2) Activate select enhancement options and set parameters
3) Begin enhancement by triggering the ScanFix method.

Select Source and Destination

The ScanFix control can read image date from either it Parent Image Display
Window or directly from an image file. Likewise, the control can send its output
datato either an Image Display Window or to afile. The four possible
combinations are as follows:

I mage Source Image Destination
File to File
File to Display
Display to File
Display to Display

Source and Destination Properties

The following properties must be set to specify this information:

ScanFix ActiveX Control for ImageBASIB.l Chapter 2 : Image Processing Options: 7



InputFrom

OutputTo

InputFileName

OutputFileName

Specifies the image source. The options for this
property are as follows:

0 Memory (Default)
1 File

If O--Memory is selected, thel mageDataSour ce
property must specify an ImageBA SIC control which
will supply the image to enhance.

If 1--Fileis selected, thel nputFileNameproperty
must be set to avalid image file name.

Specifies the destination of the data output by the
ScanFix control. The options for this property are as
follows:

0 Memory (Default)
1 File

If O--Memory is selected, thel mageDataSour ceof
another ImageBA SIC control must specify this
ScanFix control so that the output image datais
forwarded.

If 1--Fileis selected, theOutputFileNameproperty
must be set to avalid image file name.

Fully qualified path to an image file for processing.
Only valid if thel nputFrom property is set to
1--File

Fully qualified path to the output file after processing.
Only valid if theOutputToproperty is set to1--File.

Example -- Setting Sour ce and Destination

SFi x1. I nputFrom= 1
ScanFi x1. Qut put To =

File
File

ScanFi x1. I nput Fi | eNarre = "c:\newscans\ing_001.tif"

ScanFi x1. Qut put Fi | eNarre = "c:\process\ing_00lp.tif"

Activate Image Enhancement Options

M ost image enhancement options are enabled by setting an activating property to
True. For example, thel nver seActivateproperty will detect inverse text (white
letters on a black background) and correct it. If itisset to True, four other
properties set parameters for its action:l nver seHeight, I nver seWidth,
InverseEdge and I nverseReport. Setting any of the four properties will have no

8 .
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effect unless thel nver seActivateproperty is set to True. To set these parameters,
you would need code similar to that below.

Example -- Setting Image Enhancement Options
inverse text will be detected and corrected
ScanFi x1. I nverseActivate = True

t he m ni mum hei ght of inverse text detected
ScanFi x1. | nver seHei ght = 100

the mnimumw dth of inverse text detected
ScanFi x1. I nverseWdth = 300

di stance fromtext to edge of inverse area
ScanFi x1. | nver seEdge = 20

sends a report to the Message event
ScanFi x1. | nver seReport = True

Begin Image Enhancement

After all the processing parameters have been set, execute th&scanFix method to
begin processing:

ScanFi x1. ScanFi x
The image enhancement options that have been activated will be performed.

"Chapter 3: Image Enhancement Option$ on page 10 details all of the available
options and the properties used to enable and set parameters for the enhancements.
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Chapter 3: Image Enhancement Options

Enabling Image Enhancement

Image enhancement encompasses a number of different procedures that improve
the readability of an image, both for a human operator and for OCR and ICR
engines. A common byproduct of thisimprovement is a reduced storage size.

Asageneral rule, each image enhancement option is enabled through a single
Boolean property and parameters are set for that option through one or more
additional properties. A few enhancement options are both enabled and set
parameters through a single integer or enumerated property.

The following table indicates the enabling property for each enhancement option.
The parameter properties for each option are detailed in the following pages.

Image Enhancement Option Enabling Property
Speck Removal Despecklsolated
DespeckVertical
DespeckHorizontal
Dot Shading Detection and Removal DotShadingActivate
Inverted Text Correction InverseActivate
Registration HorzRegActivate
VertRegActivate
Line Detection and Removal HorzLineActivate
VertLineActivate
Skew Detection and Correction DeskewActivate
Sublmage Processing SublmageActivate

Dot Leader Detection and Removal PeriodRemoval ExpectedFrequency

Character Smoothing* Compl etionSmooth
CompletionGrow
CompletionErode

Automatic Orientation* AutoRotatePortrait
AutoRotateRevert
AutoRotateUpright
TurnAfter
TurnBefore
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Intelligent Crop* CropBlack
CropWhite

* Premium enhancement options

Speck Removal

When removing specks from an image, the ScanFix control can be instructed to
find and remove either isolated spots of a defined size, or the control can identify
and remove regions of spot shading. The removal of isolated specksis described
in this section, and the removal of dot shaded areas in the section Dot Shading
Removal" on page 13.

Speck Removal Properties

The Visual Basic programmer must set four properties to control the removal of
isolated spots:

DespeckHorizontal All image objects less wide than the number of pixels
specified in this property will be removed. For
example, if DespeckHorizontalis set to 2, any
vertical linesonly 2 pixels wide will be removed.

Despeckl solated Specifies the maximumwidth and height of an
isolated speck that will be removed. May be set to
any integer value, indicating the width and height of
the specksin pixels.

DespeckVertical All image objects less tall than the number of pixels
specified in this property will be removed. For
example, if DespeckVerticalis set to 2, any
horizontal lines only 2 pixels wide will be removed.

Too large values in the above properties will remove text elements like the dots
fromi's. Measure the thinnest parts of characters to determine how aggressively to
despeck. If characterstend to be thicker in one plane (such asthisletter 0, whichis
thicker in the Horizontal plane), then set a higher value in that plane.

To remove only small isolated specks, set only theéDespeck| solatedproperty. The
removal process for this procedure is faster than usingDespeckHorizontal and
DespeckVertical

Example -- Speck Removal

The following settings will remove all objects in the image which are either one (1)
pixel wide, or one (1) pixel high, or two (2) pixelsin both dimension. In this
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example, we are linking the ScanFix control to the file control. 1t will also receive
and send information to this control:

link the ScanFix control to a file control for

input and to another file control for output
ScanFi x1. | rageDat aSour ce = TMVBFi | el. Li nk

TMVBFi | e2. | mageDat aSour ce = ScanFi x1. Li nk

set | nputFrom and QutputTo to nenory,

' since the file controls will |oad and save the
' image to disk
ScanFi x1. | nput From = 0 " | mageDat aSour ce
ScanFi x1. Qutput To = 0 ' Menory

set the input file nane
TMBFi l el. InputFileNane = "c:\newfiles\tiff000l.tif"

activate the auto detect despeck and activate
ScanFi x1. DespeckActivate = True

set the despeck val ues
ScanFi x1. DespeckHori zontal =1
ScanFi x1. DespeckVerti cal

ScanFi x1. Despeckl sol at ed

1
2

begi n processing
ScanFi x1. ScanFi x

save the newimage to file
TMBFi | e2. Save "c:\processed\ing _001.tif"

The following images show the improvement made by the removal of random
specks from an image. The image on the left was the original image, and the image
on the right was created by ScanFix applying the speck removal parameters shown
in the sample immediately above.

12 - Chapter 2: ScanFix Image Processing ScanFix ActiveX Control for ImageBASI6.1



Licensing Utility Programs

Licensing Configuration Manager (LCM)

Lhe LCA s inchudsd with al nstaliaions of ImageBASIC

toolkits. “fhis ity is used by our castomers o

creat Ticensing dsabases

2 008 more libenses 0 licensing datubeses or bardware
s

review the conterts of eite & | data

Software Ll:msb(swu Viewer
A e sbove VLGS are ased o sl . Ticénsing
e vl sl e 4k 15 b
abase. Two melbods e avalie 0 0o s Pust,
Tiersng ssve il exe) s e o -G epors
i s kst i ot
thos e, Se Viewr il e bo

Rargware kes.
‘The LCM allows the person wbo is running it 10 select e
type and number of Tcenses tha vl be installed, and then
e el of an Auboraien Coe. Thio

o b b i e i st soin o e,
This wilty can alo be instrucied Lo gepetate Saléamitient
reports on the stae of the duabase, slowing . an
miniitr 0 ke ok of ey b ongy s

DIS o, for
e e s deveops o s i s 1A
(see below)

The LOM éan be distibuied by DHS's cusiomers to their
clicits; allowing the endeuser (o insall and configme

LoM Lite
The LEM Litealso insealls and upgrades licensing dtabases
and untime bardware keys. Jt diffrs from the standard
LCM only in bein less omplex by offering fewes options
1 the wser, nstead of llowing the user to selec the type
‘nd b of Jiccases o nstall, the LCM Lic reads this
iaformstion from 2 Packuge Fle, Thes: package fils arc
st by th RLA tsoc below) and diskriured to the cnd

Runtire Licensing Authorization {RLAY
sed 10 genérue willoridaioi ciles roauieit
o th o of raint et e e i
wiliy 10 our customers,ullowing them 10 dstibuté ruling
e o s tosis. DHS b Gl o 00118d
with e end user, who sy Dol eveh kaovr fiac we exist
 lisenses the RLA xar auhorive is
sor st S v o S b 1
000 (et wo w5 1 proteet our development ook, The.
RLA incindes the abiiy 10 remote

code. This athorizsion code <an be 5o

InspBASIC,

For oxanple. the developer might disiribate two license
e s

1. Single-user package

1 ImageWin Disply seat

T Calera OC

Multiuser package

Distributor RLA (DRLA),
Because DHS distibites TmageBASTC (oalkits trumight
inmmors nd slr s ol sty 3 i ot
of ImageBASIC with whom w gererally, v B direck
oo Some of e evepa e, AEN 1 sin
RLA 1o diswibute runsime Ticenses. . To: mimimige. e

5 Calern OCR seas
Tho elint e intal e single see packiage or esting snd

v i
o muthorize their RLA hardware keys, we has ctented tie
DRLA. The DRLA is used by our dsibuiors 30d solevted

per
prodiction use of the spplcation.  The clicat wil simply
Fua the LCM Lite and sekeet the mult-user pickage, a0d the
developer can then provide the necessary wwthorization
code.

LCM ve.LCM Lito

+Toe LM alows st o sl e s et
e instaled, but caneor e Licanse Package

+ The LM Lit e oy sl o rom 3 Liess
Package e thes wore croated by th

bave 10 contact DHS 1o add more;once the Gxisting vns are-

ransferred.

RLA va. DRLA

 The RLA can only authorize runtin liccns
bring insallcd by the LOM or LCM i

« The DRLA dovs al that the RLA' doss: s i can
senerate the authorizaton’ code, reqiired By the. KLA
for adding snor liceases o is harcwore ke

mmacoasic

Licensing Utility Programs

Licensing Configuration Manager (LCM)

the L i cudd it latons of InsepASIC

toolkis, "I uifty i used by our cusiomers

createlicensing catabases

2 0 more licenses 1 Ticensing datebeses or hardware
keys

3 peview the concents of either & licensing dulabase ur
bardvare key

The LCM allows the person who is runaing i 0 selec the
type xnd nurmber of icenses tat will be installed, and then
requests the input of an Awhorization Code.  This
sutorzation code can be obtained eltec from DIIS or, ot
mundine licanses, from sny developer who s using the RLA
sec below)

The LOM cm be distibuted by DHSS sustomes to their
clcnts, allowing the end-user (o imsall and configure
ot lienes.

LomLie
The LCM Lite also insalls and upgrades licensing databases
and runtime bardware keys. [t diffrs from the standard
LM only in being less complex by offering fewes options
0 the user. Instead of allowing the user 10 sclect the ype
a0d umber of licses o instl, e LCM Lite reads i
information from » Package File, These package fies arc
arcated by the RLA (sec below) and disribued 1o the end

Software License (SWL) Viewer
After the sbove utlites are used (o insall & licensing
e ol il o s
lble (0 do lhis. First, (o
et e o o e o e e
0 et QUi 38 ki s e vl o
hose requesss. Second, the SWI. Viewer urifty con he mun
Toiod e e 14 et W e s Sy
heing used by all elen: mechings accessing dhat dusbase.
o iy con s et t gz s
pors e dabase, allow
adminisrator w m wack of exactly bosw many eemes

Runtime Licensing Authorization {RLA)

The RIA i wied tn generate suthorization cades required
for the discibuton of runtime lioenses. W provide ths

with the e user, who may nat ever know that we exist.
The namber of runtime licenses the RLA cin authoriz &
limited by the conseots ofa handware key very simila to he
o tat we use w profect oue develapment 0olkis. The
RLA includes the abiliy to remotely add more licenses To
a0 BLA hardware key. This prosess, just ke th process of
adding licenses using, the LCM, requires an authorzation
aote. This audhorization code can he generated by DHS
¥ LA

For example. the develaper might disibute two license
package fles:
U Single-arer paciage
1 mageWin Display seot
1 Calera OCK seat
Multiusor package
 tnsgein Dy s
5 Calem OCR

Distributor RLA {DRLA)

Because DHS distibutes fmageBASIC coolkiss fhrough

dirbuion exd vl ot wll s ey, o ro e
ImogeBASIC with whom we geperally have 20 difecc

possible inconveniances these peple may have when fying
0 authorizs theic RLA hardware keys, we have created the
DRLA. The DRLA is used by our distrbutors mad selected

The cleat can nstall the single vser packsge for tesing and
[} g 0 ful

production use of the applicatian. The clint Wil snaply

Fan the LCM Lite and select the multi-user

Geveloper can then provide the vecessary autharzation

code.

LGM v, LCM Lite

e LOM allows the user 10 select the Heenses hat ilt
be insalled, b cannot use License Package fles

* The LCM Liecn nly sl rom  Licese
Packuge Bl that were rcated by th

KLA when it i adding mocc rumtime licenses for e
disrbution, 11 DRLA i also limited in the number of
licenses it can auhorize, and the users of this utlity will
bave to contact DHS to add more oncs the cxisting anes are
ronsfered.

RLA vs. DRLA
The RLA cen only sutkories suntime ficenses that are
being installed by fae LOM or LCM Lite

* The DRLA does all that the RLA does plis it can
generate the authorization code required by the RLA
for adding more Heenses tois harc

miacsdBasic

Before speck removal; file size 40.5 KB After speck removal; file size 37.8 KB

Dot Shading Removal

The ScanFix control can automatically detect dot-pattern shading and determine
the size of the individual dotsin shaded areas. Dot shading removal erases both
black-on-white shading and gray shading (which can also be removed by
scanner/copier contrast settings).

The accuracy of OCR enginesis greatly reduced in shaded text areas, and shaded
text is often treated as graphics instead of text. ScanFix allows the OCR reading of
dot-shaded text by automatically detecting zones of shading, determining the size
of individual dots, and removing the dots.

The ScanFix control will also remove isolated specks in an image, also increasing
OCR accuracy and decreasing image file size. The removal of isolated specksis
detailed in the section "Speck Removal" on page 11.

Dot Shading Removal Properties

Theremoval of dot shaded areas must be activated by setting the
DotShadingActivateproperty to True. The following properties then set
parameters to the removal process:
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DotShadingActivate Must be set to True to activate the detection and
removal of dot shaded areas.

DotShadingHeight The minimum height of a dot shaded area that will be
removed. The default is50 (pixels), or 1/6th inch at
300 DPI.

DotShadingHorzAdjust May be set to an integer value to increase the
horizontal size (width) of dots that the control will
remove. The number of pixels specified in this
property will be added to the dot size that was
automatically determined by the control, and all dots
of thislarger width will be removed.

DotShadingMaxSpeckSize The ScanFix control automatically detects the size of
the dots comprising a dot shaded region. The
DotShadingM axSpeckSize property sets a maximum
dot size, either horizontally or vertically, the control
will attempt to remove.

DotShadingProtect Characters can be degraded during the dot shading
removal process, particularly if the characters touch
several dots. The DotShadingProtect property may
be set to True to perform reconstruction of the
degraded characters.

DotShadingReport May be set to True to output areport in the Message
event. Thisreport shows the position of the dot
shaded region in the image.

DotShadingVertAdjust May be set to an integer value to increase the vertical
size (height) of dots that the control will remove. The
number of pixels specified in this property will be
added to the dot size that was automatically
determined by the control, and all dots of thislarger
height will be removed.

DotShadingWidth The minimum width of a dot shaded area that will be
removed. The default is 100 (pixels), or 1/3rd inch at
300 DPI.

Example -- Dot Shading Removal

For this example, we will link ScanFix to the display control and set the InputFrom
and OutputTo to the display
l'ink the ScanFix control to one display control

for input and another for output
ScanFi x1. | mageDat aSour ce = TMBD spl. Li nk

TMBDI sp2. | mageDat aSour ce = ScanFi x1. Li nk
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' set the I nputFromand QutputTo
properties to receive and give information from

' the display
ScanFi x1. | nput From = 0 ' | mageDat aSour ce
ScanFi x1. Qutput To = 0 ' Menory

activate auto detection and renoval of dot

' shaded regions
ScanFi x1. Dot Shadi ngActivate = True

find only regions at |east 300 pixels high (1"

' at 300 DPI)
ScanFi x1. Dot Shadi ngHei ght = 300

find only regions at |east 600 pixels high (2"

' at 300 DPI)
ScanFi x1. Dot Shadi ngWwdth = 600

remove dots 1 pixel wider than automatically detected
ScanFi x1. Dot Shadi ngHor zAdj ust = 1

' renove dots 1 pixel taller than autonmatically

det ected
ScanFi x1. Dot Shadi ngVert Adj ust = 1

' in all cases, do not renove dots larger than 4

pi xel s
ScanFi x1. Dot Shadi nghaxSpeckSi ze = 4

' reconstruct characters that are degraded by dot

renoval
ScanFi x1. Dot Shadi ngPr ot ect = True

' do not print report to Message event
ScanFi x1. Dot Shadi ngReport = Fal se

begi n processi ng
ScanFi x1. ScanFi x

The following images show the removal of adot shaded region from animage. As
you can see in the output image on the right, the text beneath the dot shading is
now legible and can be read by an OCR engine.
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Before shading removal; file size 31.1 KB After shading removal; file size 29.6 KB

Inverted Text Correction

The ScanFix control can automatically detect inverted text (white text on a black
background) and convert it into normal text (black text on awhite background. It
will process multiple zones of inverse text on a single page, or an entire inverted
image. The ScanFix engine will also recognize and correct inverse zones of
different shapes, such as rectangles, circles, ovals, banners, etc. Inverted text
correction is most useful because OCR engines presently cannot read whiten-
black text. By correcting the source of the difficulty, ScanFix now makesiit
possible.

Inverted Text Correction Properties

Inverted text correction must be activated by setting the nver seActivateproperty
to True before calling theScanFix method. The following properties set
parameters to the detection process:

InverseActivate Must be set to True to activate the detection and
correction of inverted text.
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InverseEdge Specifies the horizontal distance between the edges of
the inverse (black) zone and the inverse text itself.
This value indicates the minimum horizontal length of
black pixels along the left and right edges of the
inverse zone.

InverseHeight Specifies the height in pixels of the smallest expected
band of inversetext. The default is 50, or 1/8" inch
at 300 DPI.

InverseReport Setting to True will generate areport in theM essage
event listing the locations of all bands of inverted
text.

InverseWidth Specifies the minimum width of an inverted zone.
ScanFix will search for a horizontal black line or area
of at least thiswidth. The default is 300 pixels, or
oneinch at 300 DPI.

Example -- Inverted Text Correction

For this example, we will be linking the ScanFix control to the TM SFile control:

link the ScanFix control to a file contro
ScanFi x1. | mageDat aSour ce = TMBFi | el. Li nk

set InputFromto nenory, since the file

controls will |oad the image from di sk
ScanFi x1. | nput From = 0

set the input file nane

TMBFi l el. InputFileNane = "c:\newfiles\tiff0001l.tif"
set QutputTo to file to use the control's
filel/Olibraries

ScanFi x1. | rageDesi nation = 1

set the QutputFileNane

ScanFi x1. Qut put Fi | eNarme = "c:\ processed\i ng_001.tif"
activate auto-detection and correction of
inverted text

ScanFi x1. | nverseActivate = True
find only inverted regions 300 pixels high (1"
at 300 DPI)

ScanFi x1. | nver seHei ght = 300
find only inverted regions 1200 pi xels high (4"
at 300 DPI)
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ScanFi x1. I nverseWdth = 1200

" find only inverted regions at |east 300 pixels
' fromedge of page (1" at 300 DPI)
ScanFi x1. | nver seEdge = 300

' do not print report to the StatusMessage

' property
ScanFi x1. | nver seReport = Fal se

' begin processing
ScanFi x1. ScanFi x

The following images demonstrate the results of applying the property settings
show immediately above. Asyou can see, the inverted region from the image on
the left have been corrected, allowing the text to be read by OCR engines.

| ; B

’ inverted Text Detection and Correction ‘ Inverted Text Dotection and Correction

Imerd o, o whio o on  ack s

publhed itaral. Whie i

[meres_Report

verss_wiath

Example - foverted Text Correction
e e

0 )t s €) e (asurtnga 300 O imace) 1 rfr 134k

T = == =

Before inverse correction After inverse correction

18 .- Chapter 2: ScanFix Image Processing ScanFix ActiveX Control for ImageBASI@.l



Image Registrationand Positioning

The automated processing of images frequently includes the selection of specific
regions within each image for further processing such as OCR or operator review.
Because the coordinates for these regions are commonly hard-coded into an
application, any change in the position of a document as it is being scanned will
result in the incorrect region being selected by those coordinates. Registration is
one of the most important features that enables the application to correctly position
all incoming images. Registration positions the top and left margins of the image
data a specific distance from the top and left edges, respectively, of the image.

Horizontal and Vertical Registration can be independently activated, allowing
optimum processing for each application. If you require only a consistent left
margin, horizontal registration can be enabled by itself. For applications that
require the precise location of text in the image, both horizontal and vertical
registration should be enabled.

Horizontal Registration Properties

Horizontal registration automatically positions image data, providing a consistent
left margin. ScanFix locates the left edge of text or avertical line and positions the
entire image so that text or line is a specified number of pixels from the left edge.

It is strongly advised that you enable Skew Detection and Correction whenever
registration is performed.

Horizontal registration is enabled by setting theH or zRegA ctivateproperty to
True. The parameters to the registration process specify details such as the size of
the resulting left margin, whether to register to aline or to text, the size of the line
to register to, and whether to ignore binder holes and letterheads. Followingisa
list of the Horizontal Registration properties.

HorzRegActivate If True, the contrd will attempt to register the image
horizontally. A vertical line must be used for
registration, and the following properties set the
parametersto this process.

HorzRegAddOnly Set to Trueto restrict ScanFix to adding margin. This
assures that no part of your image is inadvertently
lost, particularly if text extends beyond the line used
for registration.

HorzRegCentralFocus  If True, the control searches for lines only in the
middle portion of the image border, possibly ignoring
letterhead, page numbers, logos, footnotes, etc.

HorzRegFindLine Specifies the minimum line length that will be used
for horizontal registration. Any lines shorter than this
number of pixelswill beignored.
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HorzReglgnoreHoles If True, the control will ignore binder holes and other
left-edge noise when searching for aline to register
to.

HorzRegL eftMargin Specifies the final distance from the left edge of the
image to the line used for registration. The default is
150 (pixels), or 1/2 inch at 300 DPI.

Example -- Horizontal Registration

In this example, we are linking the ScanFix control to the file control. 1t will also
receive and send information to this control:

" link the ScanFix control to a file control for

input and to another file control for output
ScanFi x1. | mageDat aSource = TMBFi | el. Li nk

TMVBFi | e2. | mageDat aSour ce = ScanFi x1. Li nk

' set InputFromand QutputTo to nenory,

' since the file controls will |oad and save the
' image to disk
ScanFi x1. | nput From = 0 ' I mageDat aSour ce
ScanFi x1. Qutput To = 0 ' Menory

set the input file nanme
TMBFi l el. InputFileNane = "c:\newfiles\tiff000Ll.tif"

activate registration to the left edge of the

page
ScanFi x1. Hor zRegActivate = True

register to the leftnost vertical line at |east

' 200 pixels, or 2/37%" at 300 DPI, |ong
ScanFi x1. Hor zRegFi ndLi ne = 200

| eave a margin on the | eft edge of 30 pixels, or

' 0.1" at 300 DPI
ScanFi x1. Hor zRegLef t Margi n = 30

< Continued >
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' search only the center of the left edge for the
" line
ScanFi x1. Hor zRegCent r al Focus = True
' register the inage to the line, even at the
' possible cost of |oosing data outside the |ine
ScanFi x1. Hor zZRegAddOnl y = Fal se
" ignore the binder holes when finding a vertical
" line
ScanFi x1. Hor zRegl gnor eHol es = True

The two images below show the horizontal registration performed with the values
shown in the sample above. Notice that the left edge of the table was used for the
registration, and that it was placed 100 pixels from the edge of theimage. This
resulted in the loss of several charactersin the footer.

Example - Horlzonta) Reglstration, or Registration to a Vertical Line
“The folowing example shows the interacion of the Eroperies cont-aling horizantal
registation. Following bie code s a sample of the resuts oblained using these property
seftings.

* enable registrceion te the lefr edge of the page

' tind che lefimost verrical liie ghat is at lesss 00 gixels Ten
FRLXC HorzPey_FirdLine = 200

left sdge of 169 pisels

ot ta fefr edge for tre line
True

tival line
Vertical Registation
Table & Ve Regsiation Properties
Propery Name Dscripton Vertical Regisiration
VertReg_actate rebls e registatn 1 b ugper sl wer rargns o Tatde 6 Vetical Regisiaton Propertes
reirage.
[VenRag_Addonly acang a marin Property Name Description
[vertReg_Findtine ofthe o, in s, ot e [VertReg_Activate Enatles the registration to the upper and lowar margins of
- e iage,
[VertReg_TopMergin e, e e il be fom e op of [VertReg_Addonly Restrits ForiFic e ating a maigin
[VertReg_Findine [7he minmum length ofthz ine. i pizets, trat FomiFix will
e for registration
[VertReg_TopMargin Se:s the distance, i pixels, the ine willbefrom the top of
he page

Example - Vertical Registration, or Registration to a Horizontal Line
| Activate reciel Ehe page

FFixd, VertReg_cti

‘Reg: o the o5 rizentsl Line that is at leas: 300
pixels, or 1.0* at 320 DPI, leng

o G 5 For B Tptr - g v O + B = . - 00
= top margir ot 159 pixels, ¥ .5 =t 300 OPE
VertReg_TopMargin = 150

B tothe FarmFiR K Chapir : image Enbancemert Cptins = 23

Before registration After registration

Vertical Registration

Vertical registration automatically positions image data, providing a consistent top
margin. ScanFix locates the top edge of text or ahorizontal line and positions the
entire image so that text or line is a specified number of pixelsfrom the top edge.
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It is strongly advised that you enable Skew Detection and Correction whenever
registration is performed.

Vertical registration is enabled by setting theV ertRegActivateproperty to True.
The parameters to the registration process specify details such as the size of the
resulting top margin, whether to register to aline or to text, the size of thelineto
register to, and whether to limit registration to adding to the existing margin.

VertRegActivate If True, the control will attempt to register the image
vertically. A horizontal line must be used for
registration, and the following properties set the
parametersto this process.

VertRegAddOnly Set to Trueto restrict ScanFix to adding margin. This
assures that no part of your image is inadvertently
lost, particularly if text extends beyond the line used
for registration.

VertRegCentral Focus If True, the control searches for lines only in the
middle portion of the image border, possibly ignoring
letterhead, page numbers, logos, footnotes, etc.

VertRegFindLine Specifies the minimum line length that will be used
for vertical registration. Any lines shorter than this
number of pixelswill be ignored.

VertRegTopMargin Specifies the final distance from the top edge of the
image to the line used for registration. The default is
150 (pixels), or 1/2 inch at 300 DPI.

Example -- Vertical Registration

For this example, we will link ScanFix to the display control and set the InputFrom
and OutputTo to the display
link the ScanFix control to one display control

for input and another for output
ScanFi x1. | mageDat aSour ce = TMBD spl. Li nk

TMBDI sp2. | mageDat aSour ce = ScanFi x1. Li nk

set the I nputFromand QutputTo
properties to receive and give information from

the di spl ay
ScanFi x1. | nput From = 0 ' | mageDat aSour ce
ScanFi x1. Qutput To = 0 ' Menory

< Continued >
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activate registration to the upper edge of the page
ScanFi x1. Vert RegActivate = True

register to the topnost horizontal line that is

' at least 300 pixels, or 1.0" at 300 DPlI, |ong
ScanFi x1. Ver t RegFi ndLi ne = 300

| eave a top margin of 150 pixels, or 0.5" at 300
" DPl
ScanFi x1. Vert RegTopMargi n = 150

ignore the logo at the top left of the inmage
ScanFi x1. Vert RegCent ral Focus = True

register to the line, even at the possible cost

of | oosing data above the line
ScanFi x1. Vert RegAddOnly = Fal se

' begin processing
ScanFi x1. ScanFi x

The pair of images below demonstrates the results of vertical registration. The
image on the left was the original image, and the image on the right was created by
vertical registration, using the parameters shown in the preceding sample. The
output image is not astall asthe original because the large top margin in the
original has been removed.
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Line Detection and Removal

Line detection and removal is the process by which ScanFix automatically detects,
optionally reports, and removes horizontal and vertical lines from an image.
Horizontal and vertical lines are managed separately. If alineintersectsa
character, and it is removed, the character will be distorted. For this reason,
ScanFix includes the option to rebuild any characters that are impacted by the line
removal. This reconstruction feature does add to the processing time, and should
therefore be enabled only when necessary.

Horizontal Line Detection and Removal Properties

The detection and removal of horizontal linesis enabled by setting the
HorzLine Activateproperty to True. Severa additional properties are then
available to optimize the detection process. The following table describes these
parameter properties. The following properties control the line detection and
removal feature of the ScanFix control:

HorzLineActivate Set to True to perform removal of horizontal linesin
animage. ThefollowingHorzL ine... properties
specify the characteristics of the lines to remove.

HorzLineClean Specifies the distance in pixels the line removal
algorithm will search above and below the line itself.
Any stray pixelsin thisregion will be removed with
theline. Thedefaultis 2.

HorzLineMaxGap Specifies the maximum gap along the length of the
linethat is allowed. Any gap above this size will be
interpreted as a division between two lines. Poor
quality lineswill generally have gaps which prevent
their recognition.

Note: For extremely poor-quality images, such as
dot-matrix and microfilm documents, you may want
to set thisvalue as high as 6. However, if thevalueis
set too high, portions of text may be removed as well.

HorzLineMaxWidth Specifies the maximum width of lines the control will
remove. Default is 22 pixels.

Note: The capital IetterT in alargetitle or headline
has a horizontal component which could be mistaken
for aline and removed. To avoid erroneous line
removal, set HorzLineMaxWidth larger than the
largest text.
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HorzLineMinLength Specifies the minimum length of lines the control will
remove. Defaultis 150, or 1/2 inch at 300 DPI.

HorzL ineReconstruct Specifies the size of the largest character that will be
repaired after an intersecting lineis removed. It sets
the maximum pixel width of characters to be repaired.

HorzL ineReport Specifies whether the control will locate and/or
removethelinesit finds. The valuesfor
HorzLineReportare as follows:

0 Omit (Omits reports and removes lines)
1 L ocate and Remove
2 L ocate Only (Reports but does not remove)

Many of the common problems encountered in line removal , most notably a
failure to identify lines because of multiple small gapsin the lines, can usually be
remedied by the application the premium feature Character Smoothing. The
CompletionSmoothproperty controls this feature and is detailed in the next
section.

Example -- Horizontal Line Detection and Removal

In 2300 DPI image, the following settings of the line detection and removal
parameters will cause all vertical lines at least one (1) inch long and all horizontal
lines at least two (2) inches long to be removed. Compensation is made for small
gapsin the lines, and any degraded characters are repaired after the removal is
complete. For this example, we will be linking the ScanFix control to the TM SFile
control:

set InputFromto file to read directly fromfile
ScanFi x1. I nput From = 1

set the input file nanme

ScanFi x1. I nput Fil eNare = "c:\newfiles\tiffO0001.tif"
set QutputTo to file to use the control's
file l/Olibraries

ScanFi x1. QutputTo = 1 " File

set the QutputFileNane
ScanFi x1. Qut put Fi | eNanme = "c:\processed\i ng_001.tif"

enabl e the auto detect and the horizontal |ine

par anet er properties
ScanFi x1. Hor zLi neActivate = True

renmoval isolated specks up to 2 pixels fromthe
line
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ScanFi x1. Hor zLi ned ean =

' 300 DPI

ScanFi x1. Hor zLi neMaxGap = 5

detect only horizontal
wi de, or 1/15'™ at 300 DPI
ScanFi x1. Hor zLi neMaxWdth = 10

detect only horizontal

" long, or 1" at 300 DPI
ScanFi x1. Hor zLi neM nLength = 300

allow for gaps of up to 5 pixels, or 1/60 '™ at

lines at |east 20 pixels

lines at |east 300 pixels

repair characters up to 50 pixels wide, or 1/6 M

' at 300 DPI intersected by horizontal |ine

ScanFi x1. Hor zLi neReconst r uct

= 50

do not send a report to the Message event
ScanFi x1. Hor zLi neReport = 0

The following images illustrate the removal of horizontal lines and the
reconstruction of characters after an intersecting line is removed. The two images
on the left contrast line removal with (top image) and without (bottom image)
character reconstruction. Note also that the short underscores are not removed
because the minimum length was set to 300 pixels, or one inch (1) in thisimage.

This sampls is designad to ilustrate the Use
of horizontal_line_remeval.

canbo-reconslrictadby-ammki alter
the-hines-are removed-

Shiort lings such as dasnes and underscores
-- __ tanboignored

Before line removal

This sample is desicnad to illust-ats the yse
of horizantal_line_removal.

Thoeo characters with finoc thronah tham
canborecanstricrad b Cormbiy aftor
thelinoo arg romoved

Shortlinos such 2s dashes a1d uaderscores
—__canbaignored.

After line removal without
reconstruction
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This sample is designed to illust-ats the yse
of horzantal_line_removal.

These characters with lines thrangh tham
can be reconstructad by FormFix after

the lines ars removed

Shortlinas such as dashes and underscores
- __canbeignorad

After line removal with reconstruction

Vertical Line Detection and Removal

The detection and removal of vertical linesis enabled by setting the
VertLineActivateproperty to True. The detection and removal of vertical linesis
controlled separately. After line removal is enabled, several additional properties
are then available to optimize the detection process. The following table describes
these parameter properties.

VertLineActivate Set to True to perform removal of vertical linesin an
image. The followingVertLine... properties specify
the characteristics of the linesto remove.

VertLineClean Specifies the distance in pixels the line removal
algorithm will search to the right and left of the line
itself. Any stray pixelsin this region will be removed
with theline. The defaultis 2.

VertLineMaxGap Specifies the maximum gap along the length of the
linethat isallowed. Any gap above thissize will be
interpreted as a division between two lines. Poor
quality lines will generally have gaps which prevent
their recognition.

VertLineMaxWidth Specifies the maximum width of lines the control will
remove. Default is 22 pixels.

Note: The capita IetterT inalargetitle or headline
has a vertical component which could be mistaken for
aline and removed. To avoid erroneous line
removal, set VertLineMaxWidth larger than the
largest text.

VertLineMinLength Specifies the minimum length of lines the control will
remove. Defaultis 150, or 1/2 inch at 300 DPI.

VertLineReconstruct Specifies the size of the largest claracter that will be
repaired after an intersecting lineis removed. Sets
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the maximum pixel height of charactersto be
repaired.

VertLineReport Specifies whether the control will locate and/or
removethelinesit finds. The valuesfor
HorzLineReportare as follows:

0 Omit (Omits reports and removes lines)
1 L ocate and Remove
2 L ocate Only (Reports but does not remove)

Example -- Vertical Line Detection and Removal

For this example, we will be linking the ScanFix control to the TM SFile control:

link the ScanFix control to a file control
ScanFi x1. | mageDat aSource = TMBFi | el. Li nk

' set InputFromto nmenory, since the file

' controls will load the image from di sk
ScanFi x1. | nput From = 0

set the input file nanme
TMBFi I el. InputFileNane = "c:\newfiles\tiff0001l.tif"
' set QutputTo to file to use the control's
filel/Olibraries
ScanFi x1. QutputTo = 1

' set the QutputFil eNane
ScanFi x1. Qut put Fi | eNanme = "c:\processed\i ng_001.tif"

activate the vertical |line detection and the
vertical |ine paranmeter properties

ScanFi x1. Vert Li neActivate = True

removal isolated specks up to 3 pixels fromthe
l'ine

ScanFi x1. VertLi ned ean = 3

allow for gaps of up to 10 pixels, or 1/30 '™ at

' 300 DPI
ScanFi x1. Vert Li neMaxGap = 10

detect only vertical lines at |east 20 pixels

" wide, or 1/15'™ at 300 DPI
ScanFi x1. Vert Li neMaxWdth = 20

< Conti nued >
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' detect only horizontal lines at |east 600 pixels

" long, or 2" at 300 DP
ScanFi x1. Vert Li neM nLengt h = 600

' do not performreconstruction on intersected

' characters
ScanFi x1. Vert Li neReconstruct = 0

' do not send a report to the Message event
ScanFi x1. Vert Li neReport = Fal se

' begin processing
ScanFi x1. ScanFi x

The image on the right, below, was the result of applying the property settings
shown above to the image on the left. Note that the dotted line on the left was not
removed because it contained gaps larger that 10 pixels. The dotted line on the
right was removed because its gaps are smaller than 10 pixels.

Table 8: Vertical Ling Detection and Removat Froperiies Table 8: Vertical Ling Detection and Removal Properties
Property Name Deseription Property Name Description

[VertLine_Activate 1f True, enables vertical Ine detection and removal during VeriLing_Activate 1f True, enables vertial line detection and remaval during
image image enhancement,

VertLine_Glean [When FermFix is removing vertcal nes, It can aiso locate Verttine_Claan When FormFix is remaving verticallines, f can also locate
land ramove random noise near the ine. This propary and remove random noise near the Ine. This property
species how far from the ine, in pixels, the angine wil specifies how far from the line, in pivels, the engine wi
[search for the noise  The default is 2. search for the noise  The defaultis 2,

[VertLine_MaxGap [Speciies the largest gap, n pixels, that can be present VertLing_MaxGap Specifies the largest gap, in pixels, that can be prasent
|alng 2 line that FormFi wil acoept and consider both along a line that FormPFix wifl aceept dand consider both
ragrhenls part of a single fie fragments part of a single line.

[VertLing_MaxWidth /As an aid to the protectian of large type in documents, this VertLins_Maxwidth As anaid to the protection of larga type in documents, this
property specifies the masinum lin height, in pixels, that proparty specifies the: iaxirum line height, in pixels, that
will be removed Because letters are generally thicker than will be removed. Because letfers ars generally thieker then
inarmal ligs, e vemoval process ean be optimized to normal lines, the Femoval process can be optimized to
ignere the thicker leters ignore the thicker letters.

VertLine_MinLength Specifies the minimum length, in pixets, that 2 fine must VertLine_MinLength Spesifies the minimum length, in pixels, thata ine must
reath in orderto be removed. VertLine_MaxGap imis the reach in order lo be removed. VarLin_MaxGap imits the
size of spaces along this fine. size of spaces along this fine.

VertLine_Reconstruct [When a line intetsects a character and the line is removed, VertLine Reconstruct When a line intersects a character and the line is removed,
FormFix oan reconstuct the character. This property FormFix can reconstruct the character. This property
specifes the heigth of the fargest character that wil be specifies the heigth of the largest character that will be
repaired atter an inlersecing ine is removed. repaired aftar an intersecting fne is removed

[VertLne_Report If set o 1~Locate & Report. FormFix rapars the pixel VeriLina_Report Iiset to f-Lanats & Report, FarmFix reports the pixel
coordinates of the ines that it detected. The reportis sent eoordinates of the lines that it detected, The reportis sent
o the clabug window that is enatled by the MossageFlag 10 the debug window that s enabled by the MessageFlag
property. property

Skew Detection and Correction

ScanFix can automatically straighten image data (text and lines) relative to the page.
Deskewing isinvaluable for applications which require precise and consistent
placement of text, such as Forms Processing and the intelligent OCR of data. Even at
1% to 2% skew, many OCR engines begin to confuse characters. ScanFix
automatically detects and corrects up to 20% skew.

Lines are not necessary for ScanFix to detect and correct text skew. ScanFix will use
lines where they are available (and representative of the document as awhole), but
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will also detect and correct skew from the text itself. It isrecommended that you
perform deskewing for most application.

Deskewing an image can also improve the performance of compression algorithms by
ordering the white space between lines. Skewed TIFF Group 4 files can compress up
to an additional 25% when deskewed.

Deskewing Properties
The deskewing feature of ScanFix is controlled through the following properties:

DeskewActivate If True, the image data will be deskewed based on
either horizontal lines or text.

DeskewCharacterProtect May be set to True to minimize the distortion of
characters that is possible when ScanFix corrects a
large degree of skew. Thisisonly necessary when
the original image text is skewed over about 15%.

DeskewMaxAcceptableSkew  Specifies the maximum amount of skew considered
acceptable. Larger values of
DeskewM axA cceptableSkewresult in more precise
the Deskewing. The default setting of 150 means that
the resultant image will have no more than one pixel
of vertical skew for each 150 pixels horizontally.
This corresponds to 0.67% skew, and produces good
OCR results.
A setting of 100 correspondsto 1% skew; a setting of
200 corresponds to 0.5% skew. Set to lower values
for higher speed.

DeskewMinDetectL ength Specifies the minimum length of arun of text or aline
used to detect skew. The default setting is 300 pixels,
or 1" at 300 DPI. When alength of text or alineis
detected that exceeds this limit, the
DeskewM axA cceptableSkewproperty is consulted
to determine whether the image should be
straightened.
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Example -- Deskewing

The following code segment will identify skew based on arun of characters at least
600 pixelslong (2" at 300 DPI) and will perform deskewing if more than a 0.5%
skew isdetected. TheDeskewChar acter Protectproperty is True to allow for the
possibility of very badly skewed text, even though protection will cause the process
to take alittle longer. Inthis example, we are linking the ScanFix control to the
file control. It will also receive and send information to this control:

link the ScanFix control to a file control for

" input and to another file control for output
ScanFi x1. | rageDat aSour ce = TMVBFi | el. Li nk

TMVBFi | e2. | mageDat aSour ce = ScanFi x1. Li nk

set | nput From and QutputTo to nenory,
' since the file controls will |oad and save the

i mge to disk
ScanFi x1. | nput From = 0

ScanFi x1. Qutput To = 0

' set the input file nane
TMBFi Il el. InputFileNane = "c:\newfiles\tiff0001l.tif"

activate the deskewing feature of the control
ScanFi x1. DeskewAct i vate = True

" find a run of text or a horizontal |ine at |east

600 pixels long in order to determ ne i nage skew
ScanFi x1. DeskewM nDet ect Lengt h = 600

' accept no nore than one (1) pixel of skew over

200 pixel s
ScanFi x1. DeskewivaxAccept abl eSkew = 200

' correct any characters distorted by strai ghtening

a badly skewed image
ScanFi x1. DeskewChar act er Prot ect = True

' begin processing
ScanFi x1. ScanFi x

The following images illustrate the correction of skew in atypical image.
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Sublmage Selection

The ScanFix control can extract an area from the image after deskewing and
registering, but before other ScanFix processing. Thisfeatureisrarely used by
most users and is useful for applications where only part of the document is needed
at atime. It isstrongly recommended that deskewing and registration be activated

when a sub-image is being defined. The sub-image will be extracted after the
entire image has been straightened.

Sublmage Selection Properties

The following properties are used to control the identification and extraction of a

region within the image being processed. The region specified here will be the
entire image returned by the ScanFix control.

SublmageActivate If True, the values of the following properties will be

applied to select and extract a region within the image
being processed.

SublmageBottomEdge  Specifies the lower edge of the region hat will be

extracted. Thevaluein this property isthe number of

pixels from the top of the image to the bottom of the
region.

Sublmagel eftEdge Specifies the left edge of the region that will be

extracted. Thevaluein this property isthe number of

pixels from the | eft of the image to the left of the
region.
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SublmagePad After extraction, the ScanFix control can add a white
border to the perimeter of the extracted region. If the
Subl magePad property is set to any non-zero integer
value, awhite border will be added of the specified
width.

SublmageRightEdge Specifies the right edge of the region that will be
extracted. Thevaluein this property isthe number of
pixels from the left edge of the image to the right of
the region.

SublmageT opEdge Specifies the top edge of the region that will be
extracted. Thevaluein this property isthe number of
pixels from the top of the image to the top of the
region.

Example -- Sublmage Selection

The following segment of code will extract the top half of an image read from the
Image Display Window and place a border 100 pixels wide around it. Refer to the
ImageBASIC User's Guidefor details on the Image Display Window properties
used in thisexample. For this example, we will be linking the ScanFix control to
the TM SFile control:

link the ScanFix control to a file control
ScanFi x1. | mageDat aSource = TMBFi | el. Li nk

set InputFromto nenory, since the file

controls will |oad the image from di sk
ScanFi x1. | nput From = 0

set the input file nane

TMBFi I el. InputFileNane = "c:\newfiles\tiff0001l.tif"
set QutputTo to file to use the control's
filel/Olibraries

ScanFi x1. QutputTo = 1

set the QutputFil eNanme
ScanFi x1. Qut put Fi | eNarme = "c: \ processed\i ng_001.tif"

activate the Sublnage sel ection and extraction

feature
ScanFi x1. Subl mageActivate = True

start the region at the left edge of the inmmge
ScanFi x1. Subl nrageLeft Edge = 0

start the region at the top edge of the inmage
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ScanFi x1. Subl mageTopEdge = 0

nmake the Sublnage region the entire i mage width
ScanFi x1. Subl mageR ght Edge = TMVBFi | el. PageW dt h

nake the Subl nage regi on one-half the inage
' hei ght
ScanFi x1. Subl mageBot t onEdge = ( TMBFi | el. PageHei ght / 2)

draw a white border 100 pi xels wi de around the

extracted region
ScanFi x1. Subl magePad = 100

begi n processing
ScanFi x1. ScanFi x

The following images illustrate the application of the property settings shown in
the code above. Note that only the top half of the original imageis present in the
enhanced image
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Removing Runs of Periods

The ScanFix control can remove runs of periods( ....... ), also called dot leaders,
from forms, tables of contents, etc. Periods interfere with OCR engines and
prevent accurate formatting of text.

PeriodRemoval ExpectedFrequency ~ Specifies the expected number of pixels between
each dot in the run. If set to any positive non-
zero integer, the control will attempt to locate a
series of dots approximately that distance apart.

PeriodRemovalMaxHeight  Specifies the maximum expected height of each
dot in arun of periods. Any dotslarger than this
value will be ignored by the control whenitis
identifying runs of dots.

Example -- Period Removal

The following routine will cause the ScanFix control to find all runs of periods
composed of dots at most 6 pixels high, or .05" at 300 DPI. All identified runs will
be removed. In thisexample, we are linking the ScanFix control to the file control.
It will also receive and send information to this control:

link the ScanFix control to a file control for

input and to another file control for output
ScanFi x1. | mageDat aSour ce = TMBFi | el. Li nk

TMVBFi | e2. | mageDat aSour ce = ScanFi x1. Li nk

set | nputFromand QutputTo to nenory,
since the file controls will |oad and save the

i mage to disk
ScanFi x1. | nput From = 0

ScanFi x1. Qutput To = 0
set the input file nanme

TMBFi l el. InputFileNane = "c:\newfiles\tiff0001l.tif"
speci fy the expected di stance between dots, in
pi xel s

ScanFi x1. Per i odRenoval Expect edFr equency = 10
speci fy the maxi num hei ght of dots to renbve, in
pi xel s

ScanFi x1. Peri odRenoval MaxHei ght = 6

begi n processing
ScanFi x1. ScanFi x
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The following images illustrate the removal of dot leadersin atable of contents.
The removal of these runs allows for more accurate OCR and text positioning in
the OCR output.
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Premium Enhancement Options

In addition to the standard enhancement options detailed above, several premium
enhancement options are also available. Enabling and applying these options
follows the same procedure as the standard options. For more information on this
procedure, please refer to Enhancing an Imageon page 7.

The premium enhancement options are as following:
Character Smoothing and Advanced Line Removal
Automatic Orientation and Rotation

Intelligent Cropping
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Character Completion

Many times, images are presented for processing that are distorted through faxing
or the scanning process. The text in these images may be stretched or shrunk,
resulting in an unintentionally bold or faint characters. The ScanFix control allows
the Visual Basic developer to correct these problems by adding to or removing
from the individual characters. The Completion properties of the control allow the
custom application of either adding extra pixels to, or removing pixels from, each

image object.

For example, an image or aregion of an image may contain text that has been
accidentally made very bold during the digitizing process. By the removal of one
or two pixels from the entire perimeter of the characters, they can be returned to
nearly their original appearance.

Character Completion Properties

The following properties control the Character Completion features of the ScanFix

control:

CompletionErode

CompletionGrow

CompletionCustom

H#
V#
h#t
V#

Specifies the number of pixelsthat will be removed
from the perimeter of each individual object in an
image. For example, if this property is set to 2, a dot
measuring 6 by 6 pixels would be reduced to a2 by 2
pixel dot. CompletionErodeis an integer property
that defaultsto O.

Specifies the number of pixelsthat will be added to
the perimeter of each individual object in an image.
For example, if this property is set to 2, adot
measuring 6 by 6 pixels would be increased to a 10
by 10 pixel dot. CompletionGrowis an integer
property that defaultsto O.

Allowsthe individual setting of erosion and growth
for the horizontal and vertical planes. For example,
the control may be instructed to grow charactersin

the vertical plane but erode them horizontally.

Grows the image by # pixels horizontally
Grows the image by # pixels vertically
Erodes the image by # pixels horizontally
Erodes the image by # pixels vertically
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Example -- Character Completion

The following segment of code uses the Compl etionCustom property téncrease
the width of all image objects whiledecreasing their height. For this example, we
will link ScanFix to the display control and set the InputFrom and OutputTo to the

display
l'ink the ScanFix control to one display control

for input and another for output
ScanFi x1. | mageDat aSour ce = TMBD spl. Li nk

TMBDI sp2. | mageDat aSour ce = ScanFi x1. Li nk

set the I nputFromand QutputTo
properties to receive and give information from

the di spl ay
ScanFi x1. | nput From = 0

ScanFi x1. Qutput To = 0

set the anount for horizontal and verti cal
conmpletion (add two (2) pixels horizontally and
remove one (1) vertically)

ScanFi x1. Conpl eti onQustom = "H2 v1"

begi n processing
ScanFi x1. ScanFi x

Character Smoothing

A feature that isrelated to the Character Completion detailed above, Character
Smoothing can be used to improve character quality. The advantages of Character
Smoothing are most obvious when considering dot matrix text. Character Smoothing
performs a"sand and fill" operation, smoothing out the edges of characters,
improving their appearance, and reducing image file size. This smoothing also
enhances OCR accuracy, particularly if the image was badly skewed or printed at a
low resolution.

Character Smoothing Properties

Only one property enables and configures the Character Smoothing action of the
ScanFix control:

CompletionSmooth  Integer value specifies the extent of "sand and fill"
smoothing. Larger values result is coarser smoothing.
Numbers between 1 and 5 work well, but coarser smoothing
(i.e., larger values) may be required for some images.
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Enhanced Line Removal, part of the Character Smoothing option, removes low
resolution or distorted lines that the standard line management options may miss. To
perform enhance line removal on an image, set theaCompletionSmoothproperty and
the "Line Detection and Removal' on page 24 properties to the appropriate values.

Example -- Character Smoothing

The following segment of code will correct dot matrix print, making the characters
more regular and improving OCR accuracy. For this example, we will be linking
the ScanFix control to the TM SFile control:

link the ScanFix control to a file control
ScanFi x1. | mageDat aSour ce = TMBFi | el. Li nk

set InputFromto nenory, since the file

controls will |oad the image from di sk
ScanFi x1. | nput From = 0

set the input file nane

TMBFi l el. InputFileNane = "c:\newfiles\tiff0001l.tif"
set QutputTo to file to use the control's
filel/Olibraries

ScanFi x1. QutputTo = 1

set the QutputFil eNanme
ScanFi x1. Qut put Fi | eNarme = "c:\ processed\i ng_001.tif"

speci fy the anount for character snoothing
ScanFi x1. Conpl eti onSmooth = 3

begi n processing
ScanFi x1. ScanFi x
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Intelligent Cropping, or Removing Borders

ScanFix offers two options for the automatic detection and removal of solid
borders from an image. With the Intelligent Cropping feature, black or white
borders can be automatically removed. Intelligent Cropping, as controlled by the
CropWhiteand CropBlack properties, is not included in the base ScanFix
Control package, but is available for an additional license fee

Intelligent Cropping Properties
The following properties are used to control the removal of borders from images:

CropBlack If True, any regular or irregular black borders around
an image will be "bleached" to white. Only the
region outside an rectangle drawn around the text will
be effected.

CropWhite If True, the image will be stripped of any white
border that is outside the area defined by aregular
rectangle drawn around the text in an image. This
removal registers the image data to the top and | eft.

Certain aspects of the identification and removal of borders can be controlled
through the OptionStringproperty. This property may be used to allow for noise
within the border or to remove only vertical or horizontal borders. Intelligent
Cropping is a premium feature that requires an additional license fee.

Example -- Intelligent Cropping

The following code segment will first bleach any black border to match the
surround white border, and it will then remove the white border, making the image
as small as possible, registering it to the top and left of the page. For this example,
we will be linking the ScanFix control to the TM SFile control:

link the ScanFix control to a file control
ScanFi x1. | rageDat aSour ce = TMVBFi | el. Li nk

set InputFromto nenory, since the file

controls will load the image from di sk
ScanFi x1. | nput From = 0

set the input file nanme
TMBFi Il el. InputFileNane = "c:\newfiles\tiff0001l.tif"

< Continued >

set QutputTo to file to use the control's
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filel/Olibraries
ScanFi x1. QutputTo = 1

set the QutputFil eNanme
ScanFi x1. Qut put Fi | eNarme = "c:\ processed\i ng_001.tif"

enable the Intelligent Cropping
ScanFi x1. CropBl ack = True
ScanFi x1. CropWite = True

begi n processing
ScanFi x1. ScanFi x

Orientation and Rotation

ScanFix offers both manual and automatic image orientation options. The manual
options are included with the standard ScanFix package, while the automatic
options are available at an additional fee.

The standard options allow you to rotate the image in 90 increments -- (°, 90°,
180°, 270°. Thisrotation may be applied either before or after all other processing
is performed.

The automatic options analyze the image and determine its current orientation,
correcting it to upright or portrait, or allowing you to return the image to its
original orientation after processing is complete.

Orientation and Rotation Properties
Standard orientation control is performed through two properties:

TurnAfter Enumerated property that will rotate the image to the
specified orientationafter processing is performed.
The degree of rotation is based on the input image,
not necessarily on a portrait image. The valid options
for this property are as follows:

Property Value Rotation
0 No rotation
1 90°
2 180°
3 270°
TurnBefore Enumerated property that will rotate the image to the

specified orientationbefore any other processing is
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performed. The degree of rotation is based on the
input image, not necessarily on a portrait image. The
valid options for this property are as follows:

Property Value Rotation
0 No rotation
1 90°
2 180°
3 270°

Automatic orientation control is performed through three additional properties:

AutoRotatePortrait If True, theimage will be automatically rotated to

portrait orientation. This means only that the long
side of the image will be vertical, which may be
upside-down.

AutoRotateRevert If True, the image will be returned to its original

orientation after processing is complete.

AutoRotateUpright If True, theimage will be automatically rotated so

that the image is upright. Unlike
AutoRotatePortrait, this property will always output
upright images.

Example -- Orientation and Rotation

The following routine will read image data from an Image Display Window and
rotate it so that all output images are upright. . In this example, we are linking the
ScanFix control to the file control. It will also receive and send information to this

control:

link the ScanFix control to a file control for
input and to another file control for output

ScanFi x1. | mageDat aSource = TMBFi | el. Li nk
TMVBFi | e2. | mageDat aSour ce = ScanFi x1. Li nk

set | nput From and QutputTo to nenory,
since the file controls will |oad and save the
i mage to disk

ScanFi x1. | nput From = 0

< Conti nued >

ScanFi x1. Qutput To = 0

set the input file nanme
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TMBFi l el. InputFileNane = "c:\newfiles\tiff000l.tif"

activate the Autonmatic Upright feature
ScanFi x1. Aut oRot at eUpri ght = True

begi n processing
ScanFi x1. ScanFi x

The OptionString Property

The OptionString property permits the user to add custom processing options to
the ScanFix process. Thisversion of ScanFix has several additional features which
are not otherwise accessible. These features are controlled througtOptionString
parameters passed to the underlying ScanFix DLL's, as specified below.

OptionString Syntax

When setting theOptionString property, the general format isAAAA=#or
AAAA=xx, where AAAA isthe option namein capital letters, #isanumeric
parameter to be passed to the option, andxx isastring of characters (which may be
random) which cause the option string to evaluate as ON:

SFi x1. QptionString = " BATCHVCDE=ON'
or
SFi x1. QptionString = "SFTI ME=20 SFWH TE=20"

If you need to add options to theOptionString property during run time, you
could add an option with the code

SFi x1. QptionString = SFi x1. QotionString + " APPEND=CON'

If you are adding options thisway, it is vital to include a space before the new
option. It isalso important that you do not include spaces around the equal sign.
Removing a single option from an existingOptionStringat run time requires that
you repopul ate the property with a string excluding that particular option. If you
are setting theOptionString property at design time in the Properties window,
multiple string options may be entered to the property, separated by spaces and/or
commas.
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Processing Mode Options

BATCHMODE=0ON

This option adjusts how ScanFix responds to fatal errors when processing multiple
files. With this feature enabled, ScanFix will continue to the next file.

SFSAFE=ON

This option causes ScanFix to load and free the library between each image. If per
chance ScanFix has failed to clean up memory between images, thiswill allow
Windows to do a 'perfect’ clean up job. The result isthat ScanFix will be slightly
slower but slightly more robust when processing batches of images.

SFYIELD=ON

This option causes ScanFix to frequently yield control of the operating system.
This causes ScanFix to run slightly slower, but makes it useful as a background
batch processor.

Image Cropping Options

The cropping options detailed here are available only when the Intelligent

Cropping features have been purchased. Intelligent Cropping is a premium feature,
available for an additional license fee.

SFBLACK=#

This option alows you to adjust the amount of noise avoidance that Black crop
will use. The number indicates the thickness in pixels of white space that will be
considered as noise. Because ScanFix has other 'edge to info' detection algorithms,
arather large number (up to 100 or so) can usually be used without damaging text.
The default value is 20. This option is available only if the premium feature
Intelligent Cropping has been purchased.

SFHCROP=#

This option allows you to request only horizontal black cropping (removing black
from the left and right edge of theimage.) It also allows you to set a different
noise avoidance value for horizontal cropping as for vertical. Noise avoidance
values are discussed in SFBLACK=# above. Thisoptionisavailable only if the
premium feature Intelligent Cropping has been purchased.

44 . Chapter 2: ScanFix Image Processing ScanFix ActiveX Control for ImageBASI6.1



SFVCROP=#

This option, which is only available if you have purchased the Cropping option,
allows you to request only vertical black cropping (removing black from the top
and bottom of theimage.) It also allows you to set a different noise avoidance
value for horizontal cropping asfor vertical. Noise avoidance values are discussed
in SFBLACK=# above. Thisoption isavailable only if the premium feature
Intelligent Cropping has been purchased.

SFWHITE=#[,#]

The first # indicates the amount of noise to ignore. The default value of 10 causes
ScanFix to ignore noise that is less than 10 pixelsin either direction
(approximately). The second # (optional, as indicated by the[]'s) indicates which
planesto crop. Theplanevauesarel=TOP, 2= RIGHT,4=BOTTOM, 8=
LEFT. To get multiple planes add the plane values together. The default value of
15 means do all planes.

Note that registration happens after white crop, so it is frequently more efficient to
usethevalue of 6 ( RIGHT + BOTTOM ). Further, right and left edge detection
are SIGNIFICANTLY slower than top and bottom detection, so you may want to
avoid using them in speed-critical applications.

So, to avoid heavier noise during white crop, use string option:
SFi x1. QptionString = " SFWH TE=20"

And to avoid less noise, while just cropping the top and bottom of the image, not
the left and right edge, use string option:

SFi x1. QptionString = " SFWH TE=5, 5"

This option is available only if the premium feature Intelligent Cropping has been
purchased.

SF_RMBLOB=#[ #]

This feature locates large black objects in your document after the black cropping
has completed. It isuseful if the edge of your document is too noisy to be
effectively dealt with using theCr opBlack property and SFBLACK parameter.
This feature finds large black objects anywhere in your image, and removes them.

The first number indicates the number of pixels of black in a contiguous field of
black that is the minimum to remove. High numbers are usual. 65535 isthe
highest permitted number. The second number indicates the required black
density, defined as the number of pixels of black compared with the number of
pixelsin the bounding box of the blob. The default for the second number is 50
(50%).
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SFi x1. QptionString = "SF_RVBLOB=2250"

will remove all blobs with 2250 or more black pixels (1/2" * 1/2") where the blob
has at least 50% density (a 2250 pixel blob does not extend over an area greater
than 1/2" * 1"))

SFi x1. OptionString = "SF_RVBLOB=2250, 25"

will remove blobs with 2250 or more pixels, but will remove 2250 pixel blobs
which extend over a1" * 1" area. Thisoptionisavailable only if the premium
feature Intelligent Cropping has been purchased.

AutoRotate Specific Options

The rotation options detailed here are available only when the AutoRotation
features have been purchased. AutoRotation is apremium feature, not included in
the standard version of ScanFix, that is available for an additional license fee.

SFPORTRAIT=#

When you enable theAutoRotatePortrait property, it seeks 20 indicators that an
image isaportrait image. If it findsthose 20 indicators, it concludes that the image
isactually a portrait image. Thisoptionisavailable only if the premium feature
AutoRotation has been purchased.

If it failsto find 20, it then rotates the image and seeks 20 indicators that the
rotated aspect is correct. If it can't find 20 indicatorsin the rotated image, it uses
the indicator count to decide which aspect isthe most 'portrait’. The # parameter
affects the number of indicators required for a quick decision by the Auto Portrait
algorithm. If you set the number to a smaller value such as 10, it will conclude that
the image is portrait without checking the rotated perspective if it finds only 10
indicators.

If the parameter is very large, say 1000, it will almost always rotate theimage and
check for indicators in the rotated perspective. This, of course, is slower. If it fails
to establish the desired aspect at such a setting, then the algorithm never will. You
may wish to talk to Sequoia Data about such an image to seek a custom solution.

SFUPRIGHT=#

When you enable theAutoRotateUpright property, ScanFix seeks image
characteristics that indicate whether an image is upside down or right side up. The
indicators that it seeks are: the envelope of paragraphs (paragraphs are usually
Completion_Smooth on the left and rough on theright.) , and the ascenders and
descenders of lower case print (There are many more ascenders than descendersin
lower case print.). Setting the # to a higher value causes ScanFix to require amore
clear determination of upsidedownness before it will invert an image. If it does not
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get that indication, it will report an UNSURE message. If you set # to a smaller
value, it may conclude that an image is upside down with very little evidence, and
may get it wrong. Thisoptionisavailable only if the premium feature
AutoRotation has been purchased.

Debugging Options

ENTRYDB=ON

This option causes the ScanFix engine to report all of the parameters as it sees
them. Thisis particularly useful for cross-checking whether string options are
being implemented correctly. It may be requested by our technical support
engineers as areliable way of assuring what parameters are set. It also reports the
link date of your ScanFix engine.

SFNOCHECK=ON

Normally the ScanFix engine cross-checks all string options against avalid table,
reporting misspelled string options etc. Setting this string option causes ScanFix to
avoid this check, improving speed slightly, and reducing warnings on
undocumented custom string options.

SFTIME=#

Set # to the number of seconds maximum allocated to process an image, and if
ScanFix cannot enhance an image in that amount of time, it will give up with a
message. Thisis useful for rejecting unmanageably complex images in batch
processing.

SF_IMGINFO=ON

If SF_IMGINFO is enabled, then ScanFix will report the image width, height and
horizontal and vertical resolution to the M essage event in the following format:

| MAGE SI ZE=wi dt h, hei ght RES=hori zontal , verti cal

This expresses the established image size after all ScanFix enhancement is
complete. Note that the horizontal and vertical resolution reports can be useful for
determining if an imageisalow or high resolution fax.
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Deskew Control Options

SFFACTOR=#

The default value for SFFACTOR isimage resolution dependent, and is 70 on 300
dpi images. If your document has small dense print, and fails to establish the
image's skew, especially if it has vertical lines, try a smaller number such as 40 or
20. If your document has only very large print, and ScanFix fails to establish the
image's skew, use a higher number. Try 200, 400, or 500. If you use avery small
number such as 1 or 2, then ScanFix will require solid horizontal lines for skew
detection.

SF_SEESKEW=ON

If this string option is set, after the skew is reported to the Message event in the
usual fashion: SKEW: 1 in 23, the skew will not be corrected. Thisis useful if you
want to know the skew but don't want to correct it.

SF_SKEWTO=#

SF_SKEWTO causes the image to be rotated to the amount stated in #. The value
(#) isthe same as that reported by the skew detector, one pixel rotation per # pixels
horizontal. Negative values produce a counterclockwise rotation. Note that this
happens after any automatic skew correction has been done.

Dot Shading Options

SFSHADE_AFTER-ON

This option forces shade detection to occur late in the enhancement process, after
line detection and isolated despeck removal. This feature can be priceless when
shade is surrounded by lines.

SF_DENSITY=#

This string option allows for an adjustment of the shaded zone detection algorithm.
If your images have very sparse shading (the shade dots are much smaller than the
gaps between dots), set # to a small negative number. If your images have very
dense shading (the shade dots are much larger than the gaps between dots, or the
dots are touching each other), set # to asmall positive number. Numbers between -
5 and 5 can be useful.
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SF_DOTVERIFY=#

The dot shading remover does a'dot count' analysis which assures azoneis
actually dot shaded. Thisis especially valuable in small shaded zones and areas of
small print, but may be invasive, especially with fine line shading. It also may
affect speed dlightly. Normally all shaded zones are checked for dot count. If

SF DOTVERIFY is set, however, the larger zones are not counted. If any zoneis
taller (involves more scan lines) than #, then it is not counted. |If
SF_DOTVERIFY=0is set, dot verification will be fully disabled.

Fax Management Options

SF_DOUBLE=#

Causes the image size to be doubled. If #is 1, then it will double the number of
scan lines (height) but will not double the image width. Thisis effective for
simulating high resolution faxes from low resolution faxes. If the#is 2, then the
width of the image is doubled, but the height of the image remains the same. If #is
3 (or any other value), then the width and height of theimage is doubled. Thisis
often useful for improving OCR results with very small print.

The doubling happens |ate in the image enhancement product and does not change
the stated resolution of theimage. |.E.: if a 300 dpi image was read in, the written
image will still state 300 dpi with this feature active.

SFTIFF_F=ON

This option biases tiff output to conform to the TIFF class F (fax) file standard.
Note that this feature does not assure that the image widths and heights will
conform to the standard. Other facilities within ScanFix (such asthe SUB IMAGE
feature, and the SIZE_SAMEstring option) can assist you in this regard.

SF_FAXHDR=#

This option exempts the top scan lines of your document from all enhancing. This
was designed specifically for the headers which are commonly found on the top of
faxed documents. The value of # indicates the number of scan lines at the top of
the document that are to be treated as fax header.

SF_FAXHDR=I#

Does as above but assumes that the top # 100ths of an inch are fax header. We
included the latter so that high and low resolution images could be passed without
regard for their resolution. The capitall stands for inches.
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File Reading Options

SET_HRES=#

Causes ScanFix to treat an image as having the horizontal resolution stated in #.
Thisis done prior to any enhancement, and the supplied resolution is written to any
file.

SET RES=#
Causes ScanFix to treat an image as having the resolution stated in #. Thisis done
prior to any enhancement, and the supplied resolution is written to any file.
SET _VRES=#
Causes ScanFix to treat an image as having the vertical resolution stated in #. This
is done prior to any enhancement, and the supplied resolution is written to any file.
SFPAGE=#

Causes the #'th page of a multi-page tiff file to be enhanced. ScanFix numbers the
pages in amulti-page file starting at 1, just as the Image Display Window does. To
use this option, | nputFrom should be set to 1--File.

File Writing Options

The File Writing Options are case sensitive, and do not use an option name
followed by a'=" as other string options do. To use two or more, enter each
separately, and separate them by a space:

SFi x1. QptionString =" -t -3"

Note: ScanFix will output a great number of different files -- including file types
that cannot be read by ImageBASIC. If you want to be able to read the output file,
make sure that it is a compatible format.

File Writing Option Strings are as follows:

-h output filein Hayes JT Fax format

-l output file in Laserdata's Group 4 format

-t output filein tiff format (defaults to Group 4 compressed)

-p output filein Calera's .PDA Group 4 format

-r output file in Sequoia Data's runlength format (Pixtrans RLE)
-S output file in Sequoia Data's pixelmap format
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Y output filein Viewstar format

-X output filein PCX format

-1 output tiff format files uncompressed

-2 output tiff files using type 2 (modified Group 3) compression
-3 output tiff files using type 3 (true Group 3) compression

-4 output tiff files using type 4 (group 4) compression

-l output tiff filesusing 1 line strips (Usually undesirable)

-S output tiff format files using 32 line strips

-N output tiff format files using no strips (Most common)

-F output tiff format files using image order 1

-f output tiff format files using image order 2

-i output tiff format files using the INTEL file type
-m output tiff format filesusing MOTOROLA file type

NOTE: ScanFix will output the same file format asit read in, unless otherwise
instructed by the above flags. Unlessa TIFF format was read, if TIFF format is
being output it will be Group 4, Unstripped, Image order 1, and Intel filetype. The
only exceptions are due to responses to string options. ScanFix can read the
formats that it can write, so the above list indicates what formats it can read.

APPEND=ON
Causes the output tiff image to be appended to any existing tiff image when it is
written, producing or extending a multi-page tiff image.

INVERTCOLOR=ON

Causes TIFF format files to output with the opposite color rendition from what
ScanFix normally produces. Various programs interpret the color rendition tag
(Photometric Interpretation) differently. This option allows ScanFix to produce
files that work well with any of these programs.

SF_NOSAVE=ON

This option causes ScanFix to produce no output whenOutputToissetto 1
(OutputFileName.)
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SF_NOTAG=0ON

This option causes ScanFix to output tiff files without placing its mark (that it has
enhanced the image) in the tiff header. If the file read had ScanFix's mark in it, this
will cause that mark to be removed.

SF_NOWORK=0ON

This option causes ScanFix to produce no output unless there was some
enhancement done to thefile. It is useful to increase the speed of processing, also
asaway of indicating those files which needed no enhancement (their output file
will not exist if they were clean.)

SF_ONCE=ON

This option causes ScanFix to refuse to read tiff files which have ScanFix's mark in
them. (See SF_NOTAG option above.) Thisis useful to assure that you are not
doubling your work.

SIZE_ MAX=#

This option causes ScanFix to assure that the width and height of afile will not
exceed the pixel count supplied in#. Thisis useful for assuring that file sizes will
not exceed another program's capacities. The minimum acceptable value for this
option is 1000.

SIZE_ MAXH=#

This optionislike SIZE_MAX=# above, but only limits the height of the file.

SIZE_ MAXW=#
Thisoptionislike SIZE_MAX=# above, but only limits the width of thefile.

SIZE_SAME=ON

This option causes ScanFix to remember the original pixel size of the input file,
and cause the output file to be the same pixel size. This function can cause data
loss, and causes unusual interactions with theSubl mageA ctivateProperty.

SIZE_SAMEH=ON

This optionislike SIZE_SAME=0ON except that it only affects the height of the
image.
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SIZE_SAMEW=ON

Thisoptionislike SIZE_SAME=0N except that it only affects the width of the
image.

Inverse Text Management Options

SFINV_DENSITY=#

This string option allows control of the invert manager's analysis of what ratio of
white to black should be found in an image. The value passed represents the
number of white pixels per 100 black pixels above which the inverter decides that
the zone is not an invert zone. The default is 200. Use a higher value to detect
lighter zones.

Other String Options

SFSPECK_AFTER=ON

Enabling this string option causes horizontal and vertical noise removal to occur
very latein analysis. It will happen after isolated noise removal, and even after dot
shading detection if SFSHADE_AFTERison.

Registration Control Options

SFREG_GAP=#

This string option controls the amount of white space that may be found between
bits of edge noise. A larger number will cause more data to be recognized as edge
noise. The default value of 5 workswell in most cases.

SFREG_MIN=#

SFREG_MIN adjusts the noise threshold for registration. If you want the
registration activity to be more willing to treat image activity as noise (and ignore
it for registration) try a higher value. The default is 1, which is maximally
sensitive. If our register is adjusting your margins to noise rather than to the
image, and if register to alineis not a solution, setting this parameter to a number
greater than 1 isfrequently useful.

SFREG_WIDTH=#

Adjusts the width of consistent activity (in scan lines) which indicates the edge of
information. If there is significant activity for less than # of vertical scan lines, the
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activity is considered to be random noise. The defaultis5. Values around 20 (for
a 300 dpi image) frequently work well and consistently ignore perpendicular lines
because individual characters are usually about 20 pixelswide. Smaller values
down to 1 are recommended when the image edge is dot matrix print.

SF_SEEREG=ON

If enabled, image registration will not be adjusted, only detected and reported to
the M essageevent. The report: 'REGISTERING # & #' indicate the number of
pixels adjustment would have been made to the top and left of the image
respectively.

Sublmage Control Options

RE_SIZE=#.#,#.#

Similar to theSubl magePad property but uses relative parameters. Thefirst #is
for the top, the 2nd is for the right, the 3rd is for the bottom, and the 4th is the left
side of theimage. A positive number broadens the image in the stated direction. A
negative number removes image in the stated direction.

SFi x1. QptionString = "RE_SI ZE=100, 0, 0, 0"

This places a 100 pixel white pad on the top of the image.

54 . Chapter 2: ScanFix Image Processing ScanFix ActiveX Control for ImageBASI6.1



Chapter 3: ScanFix Control Reference

Properties, Methods and Events

AboutBox Method
Definition:

Parameters:
Syntax:
Return Value:
Comments:

Active Property
Definition:

Data Type:
Design Access:
Runtime Access:
Comments:

Displays a message box containing the name of the control, a
copyright message and an OK button. Pressing the button will
unload the message box.

None
ScanFi x1. About Box
None

This message box provides information about the ScanFix
control.

If set to True at design time, the control wil fully initialize and
verify licensing immediately upon initialization of the runtime
application.

If set to False at design time, full initialization of the control will
be delayed at initialization of the runtime application. In this
case, this property must be explicitly set to True at runtime
before the control is used.

Boolean
Read/Write
Read/Write (see limits below)

If this property is set to True (the default) at design time, the
control isfully initialized and licensing is verified immediately
upon initialization of the application at runtime. The related
technology libraries are loaded and the control is ready to be
used.

If this property is set to False at design time, the control will only
partially initialize when the application loads at runtime. By
delaying these two actions, the application should be able to load
more quickly:

1) Therelated technology libraries for the control will not be
loaded.

2) Thelicensing serverwill not verify an available token for the
control.
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If the control initializes with Active set to False, this property
must be explicitly set to True by the application. Until Activeis
set to True, the control will ignore all instructionsto it.

If the control failsto find a license token, the Active property
will be automatically set to False. The application can check this
value on Form Load to determine if each control is licensed and
can be used.

AutoRotatePortrait Property

Definition: If True, the image that is being enhanced will be automatically
rotated to portrait. The page may remain upside-down.
Available only as part of the Premium AutoRotation option.

Data Type: Boolean
Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: True

False
See Also: AutoRotateRevert Property, AutoRotateUpright Property
Comments: This property can also be configured through theOptionString

property. When you enable theAutoRotatePortr ait property, it
seeks 20 indicators that an image is a portrait image. If it finds
those 20 indicators, it concludes that the image is actually a
portrait image. If it failsto find 20, it then rotates the image and
seeks 20 indicators that the rotated aspect is correct. If it can not
find 20 indicators in the rotated image, it uses the indicator count
to decide which aspect is the most 'portrait'.

The # parameter in theOptionStringaffects the number of
indicators required for a quick decision by the Auto Portrait
algorithm. If you set the number to a smaller value such as 10, it
will conclude that the image is portrait without checking the
rotated perspectiveif it finds 10 indicators.
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AutoRotateRevert Property

Definition: Revertsthe image to its original orientation after all other
processing.
Data Type: Boolean

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: True

False
See Also: AutoRotatePortrait Property, AutoRotateUpright Property
Comments: Thisis apremium property, available as a part of the Automatic

Rotation option. This activity is can also be configured through
the OptionStringproperty.

AutoRotateUpright Property

Definition: If True during image enhancement, all incoming images will be
rotated to upright before any other enhancement.
Data Type: Boolean

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: True

False
See Also: AutoRotateRevert Property, AutoRotatePortrait Property
Comments: Thisis apremium property, available as a part of the Automatic

Rotation option. The determination of upright is based largely
on the relative abundance of ascenders on letters. The
OptionStringProperty can be used to configure this
determination.
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CompletionCustom Property

Definition: Allows for fine control over the "growth" aml "erosion” of an
image. It grows or erodes an image vertically and horizontally.
Data Type: String

Design Access.  Read/Write
Runtime Access. Read-only

See Also: CompletionErode Property, CompletionGrow Property
Comments: Theimage is processed in the same order as this property is set.
The following table shows how to set this property:
H# Grows the image by # horizontally
V# Grows the image by # vertically
h# Erodes the image by # horizontally
\%:3 Erodes the image by # vertically
Example:

ScanFi x1 . Conpl eti onQustom = H3, V3, hO, vO

CompletionErode Property

Definition: Specifies the number of pixelsto remove from the outside border
of all image objects.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: CompletionGrow Property, CompletionSmooth Property

Comments: If set to a positive non-zero integer, ScanFix will remove the
specified number of pixels from each uniquely identifiable image
object. Image objects are generally letters and lines, but also
include specks of random noise and dots oni's. Erosion is
performed in both the vertical and horizontal planes, so that a dot
that is 3 by 3 pixelswill be reduced to asingle pixel with this
property set to two (2).
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CompletionGrow Property

Definition: Specifies the number of pixelsto add to the outer border of all
image objects.
Data Type: Integer

Design Access.  Read/Write
Runtime Access. Read-only
Default Value 0

See Also: CompletionErode Property, CompletionSmooth Property,
Compl etionCustom Property
Comments: If set to a positive integer, ScanFix will add the specified number

of pixelsto each uniquely identifiable image object. Image
objects are generally letters and lines, but also include specks of
random noise and dots oni's. Erosion is performed in both the
vertical and horizontal planes, so that adot that is 3 by 3 pixels
will be grown to 5 by 5 pixels with this property set to two (2).

CompletionSmooth Property

Definition: Specifies the maximum number of pixelsto add or removein a
"sand and fill" operation that is performed to smooth the surfaces
of characters.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: CompletionErode Property, CompletionGrow Property

Comments: If set to a positive integer, ScanFix will add or remove up to the
specified number of pixelsto each uniquely identifiable image
object in an attempt to make the objects border as even as
possible. This processis designed for use on dot matrix and
other low resolution print. The resulting text is more smooth and
gap-free, making it more OCR friendly. Valuesin this property
from 1 to 5 generally offer the best results.
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CropBlack Property

Definition: If True during image enhancement, any black border on the
image will be "bleached" to white.
Data Type: Boolean

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: True

False (Default)
See Also: CropWhite Property
Comments: The CropBlack property removes black borders from an image

prior to deskew analysis. The relatedOptionString property
sets the amount of white noise which will be ignored in black
edge analysis.

CropWhite Property

Definition: If True during image enhancement, any white border will be
removed.
Data Type: Boolean

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: True

False (Default)
See Also: CropBlack Property
Comments: The removal of white borders from an image is performed prior

to deskew analysis. The border that isremoved is everything
that is outside an upright rectangle that completely bounds the
desirable image data. Removal of the border registers the image
to the top and left and reduces its overall width and height.
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DeskewActivate Property

Definition: If True during image enhancement, Skew Detection and
Correction is enabled.
Data Type: Boolean

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: False (Default)

True

See Also: DeskewCharacterProtect Property, DeskewM axA cceptabl eSkew
Property, DeskewMinDetectL ength Property

Comments: Skew Detection and Correction is performed prior to registration

and line removal, and is recommended for most applications.

DeskewCharacterProtect Property

Definition: If True, minimizes the distortion of charactersthat is possible
when correcting alarge degree of skew.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: DeskewA ctivate Property

Comments: Character protection is necessary only when the original image
text is skewed over about 15%.

DeskewMaxAcceptableSkew Property

Definition: Specifies the horizontal run of text over which a single pixel of
vertical skew is acceptable.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: DeskewA ctivate Property

Comments: Larger values result in more precise deskewing. The default
setting of 150 means that the resultant image will have no more
than one pixel of vertical skew for each 150 pixels horizontally.
This corresponds to 0.67% skew, and produces good OCR
results. A setting of 100 corresponds to 1% skew; a setting of
200 corresponds to 0.5% skew. Set to lower values for higher
speed.
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DeskewMinDetectLength Property

Definition: Specifies the minimum horizontal pixel length of arun of text or
line used to detect skew.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: DeskewA ctivate Property

Comments: When alength of text or aline is detected that exceeds thislimit,
the DeskewM axAcceptableSkewproperty is consulted to
determine whether the image should be straightened.

DespeckHorizontal Property

Definition: Specifies the maximum width of an image object to remove.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

See Also: DespeckVertical Property, Despecklsolated Property

Comments: This property limits only the horizontal dimension, so that a
vertical line that is hundreds of pixelslong will be removed if it
isonly one or two pixelswide. Valueslarger than 1 or 2 tend to
degrade text and lines. Use negative values (-1 or -2) to despeck
with character protection, an option that requires more time but
can result in text that is more easily OCR'ed.

Despecklsolated Property

Definition: Specifies the maximum width and height, in pixels, of image
objects to remove.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: DespeckHorizontal Property, DespeckVertical Property

Comments: This property defines the maximum width and height of a clump
of pixelsthat will be removed in the speck removal process. It
differs from DespeckHorizontaland DespeckVerticalin that is
sets asingle size limit for both dimension.

DespeckVertical Property
Definition: Specifies the maximum height of image objects to remove.
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Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value None

See Also: DespeckHorizontal Property, Despecklsolated Property

Comments: This property limits only the vertical dimension, so that a
horizontal line that is hundreds of pixelslong will be removed if
itisonly oneor two pixelstal. Valueslarger than 1 or 2 tend to
degrade text and lines. Use negative values (-1 or -2) to despeck
with character protection, an option that requires more time but
can result in text that is more easily OCR'ed.

DotShadingActivate Property

Definition: If True, Dot Shading Detection and Removal is enabled during
image enhancement.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only

Possible Values: False (Default)
True

See Also: DotShadingHeight Property, DotShadingHorzAdjust Property,
DotShadingM axSpeckSize Property, DotShadingProtect
Property, DotShadingReport Property, DotShadingWidth
Property, DotShadingV ertAdjust Property

Comments: If this property is True before the image enhancement action is
set, al areas on an image that are dot shaded and match the
parameters listed under 'See Also' will be removed. Dot shading
removal is one of the slowest enhancement options; therefore,
this options should be used only when necessary if total
throughput must be maximized.
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DotShadingHeight Property

Definition: Determines the smallest vertical height of an expected shaded
zone to detect.
Data Type: Integer

Design Access.  Read/Write
Runtime Access. Read-only

See Also: DotShadingActivate Property
Comments: Set lower to detect thinner shaded zones. Set higher to reduce
false detects.

DotShadingHorzAdjust Property

Definition: Specifiesthe number of pixelsto add to the width of the
automatic dot size detection. Enables the removal of dots that
would be left by the unaltered size detection algorithm.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values: 0

See Also: DotShadingActivate Property

Comments: Set to 1 if some specks survive; thiswill cause the automated
speck remover to remove dots 1 pixel wider than it measured
automatically. Set to 2 to remove dots 2 pixelswider. Setto-1
or -2 if text is being degraded (Ieaving horizontal white streaks).
Thiswill decrease the width of the specks being removed by 1 or

2 pixels, and will protect small text. The default of 0 works best
in most cases.

DotShadingMaxSpeckSize Property

Definition: Specifies the maximum width of individual specks comprising
shaded area to be removed, measured in pixels.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: DotShadingActivate Property

Comments: If adot shaded areais found that is comprised of dots larger than
specified in this property, it will not be removed.
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DotShadingProtect Property

Definition: Protects the charactersin a dot shaded region from degradation
that might occur during enhancement.
Data Type: Integer

Design Access.  Read/Write
Runtime Access. Read-only
Default Value: 0

See Also: DotShadingActivae Property
Comments: This enumerated property has these options:
1 protect in the horizontal plane
2 protect in the vertical plane
3 protect in both horizontal and vertical planes

Because dot shading removal may remove characters which
touch the dots in a dot shaded region, it is frequently necessary to
turn on the character feature. If thisfeature is used, negative
numbers should be used in theDot ShadingH or zZAdj ustand
DotShadingVertAdjustproperties.

DotShadingReport Property

Definition: Enables the reporting of the coordinates of dot shaded regions.
Data Type: Enumerated

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values:  0--Omit (Default)

1--Report
See Also: DotShadingActivate Property
Comments: If this property is set to1--Report, ScanFix reports the pixel

locations of dot shaded regionsin theimage. Thereport is
supplied through theMessage parameter of theM essage Event.

The report has the following format:
SHADE: LINES 22 to 99, COLUWNS 21 to 106, SIZE 4
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DotShadingVertAdjust Property

Definition: Specifies the number of pixelsto add to or remove from the
calculated dot size.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 0

See Also: DotShadingActivate Property

Comments: Set to 1 or 2 if some specks survive the de-specking process. Set
to-1or -2 if text is being degraded (leaving vertical white
streaks). The default of O works best.

DotShadingWidth Property

Definition: Specifies the minimum width that a dot shaded region must reach
to be removed during enhancement.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 100

See Also: DotShadingActivate Property

Comments: Any dot shaded region that is not at least as many pixels wide as
specified in this property will not be removed during
enhancement. |f dot matrix text is being interpreted as a dot
shaded region, set this property to a higher value. If small dot
shaded regions are being ignored, set to alower value.
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Error Event

Definition: Occurs for each error internal to the control.

Parameters: Number A long error code that identifies the error
Description  Descriptive string of the error
SCode A composite long number indicating the severity

of the error, the facility code, the aigin of the
error, and the native error code

Source Descriptive string of the source of the error

HelpFile Suggested help file name that should have a
detailed explanation of the error

HelpContext Context ID in the help file

CancelDisplay If set to True during this event, the standard error
dialog will not be displayed

Description: Any time an error occurs inside the TMS File control, theErr or
event istriggered.

HorzLineActivate Property

Definition: If True, Horizontal Line Detection and Removal is enabled
during enhancement.
Data Type: Boolean

Design Access.  Read/Write
Runtime Access. Read-only

Possible Values: True (Default)
False

See Also: HorzLineClean Property, HorzLineMaxGap Property,
HorzLineMaxWidth Property, HorzLineMinLength Property,
HorzLineReconstruct Property, HorzLineReport Property

Comments: The properties shown under 'See Also' set parameters to the line
removal process. Vertical line removal is enabled separately
through theVertL ineActivateproperty.
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HorzLineClean Property

Definition: Specifies the distance in pixels that the engine will search on
both sides of removed lines for isolated specks that will also be
removed.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 2

See Also: HorzLineActivate Property

Comments: Thisis property is especially useful for removing poor-quality
lines. The edge cleaning factor determines how far from the line

ScanFix will clean up noise. Setitto 3 or 4if line remnants
remain, and to 1 or O if adjacent text is being degraded.

HorzLineMaxGap Property

Definition: Specifies the maximum gap, measured in pixels, that can be
present inline. Any larger gap is considered the separation
between two individual lines.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 2

See Also: HorzLineActivate Property

Comments: If the lines that are being removed are broken or low resolution,
itislikely that all of the segments will not reach the length
specified in the HorzLineMinLength property. Those line
segments will therefore not be removed. By setting the
HorzLineMaxGap property to accommodate the gapsin the
lines, the entire line length can be removed.

HorzLineMaxWidth Property

Definition: Specifies the maxinmum thickness, in pixels, of linesto remove.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 22

See Also: HorzLine Activate Property

Comments: Some capital letters such asthe letter T in alarge title or
headline have a vertical component which could be mistaken for
aline and removed. To avoid erroneous line removal, set this
property to avalue smaller than the letter's line width.
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HorzLineMinLength Property

Definition: Specifies the minimum length of line to locate, report and
remove; measured in pixels.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 150

See Also: HorzLineActivate Property

Comments: In order for any line to be removed, it must reach at least the
length specified in this property. Be certain to set this property
to avalue larger than the length of any letter segments, such as
may befound in alarge Ietterl_ . If lines are not being found

and removed, refer to theHor zL ineM axGap property for
assistance.

HorzLineReconstruct Property

Definition: Specifies the pixel width of the largest character that will be
repaired after an intersecting line is removed.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value: 20

See Also: HorzL ineActivate Property

Comments: This property sets the maximum pixel width of charactersto be
repaired after line removal. The default works well in most
cases. If text isnot being repaired, these values can be set
higher, but they should be reduced if erroneous reconstruction is
occurring. Set to O to disable reconstruction. In this situation,
Hor zL ineClean property should be set lower than the default.
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HorzLineReport Property

Definition: Enables and disables the reporting of horiontal line detection
and removal. This property isignored ifHorzLineActivateis
False.

Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only

Possible Values:  0--Omit Report (Default)
1--Locate & Remove
2--Locate Only
Comments: If set to 1--Locate & Remove the location of all horizontal lines
will be reported in theM essage event through theMessage
parameter. The report has the following format:
DOM: 322, OVER 110, HORZ: 2150, THCK 8

In the above example, ScanFix reportel a horizontal line 2150
pixelslong and 8 pixels thick with one endpoint located at 322
pixels from the top and 110 pixels from the left edge of the
image.

Valid options for this property are as follow:

0--Omit

Thisisthe default value. When set to 0, areport will not be
generated but horizontal lines will be removed.

1--Locate & Remove

When set to this value, the report will specify both the line and
removal location.

2--Locate Only
Thisvalue will specify only the location of the line.
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HorzRegActivate Property

Definition: If True, enables registration to the left edge of an image during
enhancement.
Data Type: Boolean

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values: False (Default)
True

See Also: Action Property, HorzRegAddOnly Property,
HorzRegCentral Focus Property, HorzRegFindLine Property,
HorzReglgnoreHoles Property, HorzRegL eftMargin Property

Comments: All of the properties listed above under'See Also' set parameters
to the horizontal registration of the image, and, therefore, must
be set before starting enhancement.

HorzRegAddOnly Property

Definition: If True, any existing margin will not be reduced during
registration, regardless of the setting inHorzRegL eftM ar gin
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: False (Default)

True
See Also: HorzRegA ctivate Property
Comments: This property assures that no part of the image is inadvertently

lost. However, if this property is True, the image will not be
properly registered if it was offset to the right.

HorzRegCentralFocus Property

Definition: If True, ScanFix determines the edge of text or aline to register
to by beginning its search in the middle of the page.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: False (Default)

True
See Also: HorzRegA ctivate Property
Comments: With this property enabled, ScanFix generally ignores letterhead,

page numbers, logos, footnotes, etc. when determining the edge
of the image that will be used for registration.
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HorzRegFindLine Property

Definition: If set to a positive, non-zero integer, ScanFix will register to the
left most linethat is at least this many pixelslong. If left at the
default of zero (0), ScanFix will attempt to determine the edge of
the image's text and register to that border.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: HorzRegA ctivate Property

Comments: ScanFix can use either a vertical line or the edge of the text to
register. Ineither case, the entireimageis shifted to create a
margin of the size specified in theHorzRegL eftM argin

property.
HorzReglgnoreHoles Property
Definition: If True, ScanFix ignores binder holes and other |eft-edge noise in
analyzing the left margin.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: False (Default)

True
See Also: HorzRegA ctivate Property
Comments: The ScanFix engine has been trained to recognize the typical

appearance of binder holes and can be instructed to ignore them
when it is attempting to identify the edge of the image data that
will be used for registration.

HorzRegLeftMargin Property

Definition: Specifiesthe size, in pixels, of the left margin that will remain in
the document after registration.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: HorzRegA ctivate Property, HorzRegAddOnly Property

Comments: This margin is the distance |eft between the left edge of the text
or the line used for registration and the left edge of the image. If
the VertRegAddOnlyproperty is enabled, the resulting margin
may be greater than is specified inHor zRegL eftMargin. A
value below 30 are not recommended, as image text may be lost.
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ImageDataSource Property

Definition:

Data Type:
D/T Access:
R/T Access:
See Also:
Description:

Specifiesthe Link Id of the ImageBASIC control that will supply
image data to this control.

String

Read/Write

Read/Write

ImageDataChanged Event, InputFrom Property

This property may be set to the name of any ImageBASIC
control that is capable of outputting image data from the ScanFix
control. This property will only be used if the InputFrom
property isset to 0.

Example:

ScanFi x1. | mageDat aSour ce = TMsSDi spl. Li nk

InputFileName Property

Definition:

Data Type:
Design Access:
Runtime Access:
Default Value
See Also:
Comments:

If InputFromis set to 1--InputFileName this property specifies
the fully qualified file name of the image to enhance.

String

Read/Write

Read-only

None

InputFrom Property, ImageDataSource Property

This property is only used if thel nputFromisafile. If writing
the output to file, note that the input file cannot be directly
overwritten as it remains open during enhancement.

InputFrom Property

Definition:

Data Type:
Design Access:
Runtime Access:
Possible Values:

See Also:
Comments:

Specifies the source of image data for enhancement.
Enumerated

Read/Write

Read-only

0--Memory

1--File

InputFileName Property, OutputTo Property
0--Memory

If the I nputFrom property is set to 0--Memory, the image
supplied from the control named inl mageDataSour cewill be
processed. The enhanced image will be sent to the destination
specified in theOutput T o property.
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1--File
If set to 1--File, the InputFileNameproperty must be set to the
full path and file name of the image file that you wish to process.

InverseActivate Property

Definition: If True, Inverse Text Correction is enabled. If False, Inverse
Text Correction is disabled.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values:  0--Off (Default)

1--On

See Also: InverseEdge Property, InverseHeight Property, InverseReport
Property, InverseWidth Property

Comments: Inverse Text Correction automatically detects inverse text

(white-on-black) and convertsit into normal text (black-on-
white). It will process multiple zones of inverse text on the page.
The ScanFix engine will also recognize and correct inverse zones
of different shapes, such as rectangles, circles, ovals, banners,
etc.

Thisfeature of ScanFix is most useful because most OCR
engines presently cannot read inverse text. By correcting the
source of the difficulty, ScanFix now makes it possible.

InverseEdge Property

Definition: Specifies the minimum horizontal distance between the edges of
the inverse zone and the inverse text.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 10

See Also: InverseActivate Property

Comments: Indicates the minimum horizontal length of black pixels along
the left and right edges of the inverse zone. Decrease this value
if inverse bands are missed and increase if text istreated as
inverse.
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InverseHeight Property

Definition: Specifies the pixel height of the smallest expected band of
inverse text measured in pixels.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 50

See Also: InverseActivate Property

Comments: Decrease this value if small inverse bands are missed; increase if
text istreated asif inverted.

InverseReport Property

Definition: If set to 1--Report, the control reports the coordinates of all
detected regions of inverted text.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: 0--Omit (Default)

1--Report
See Also: InverseActivate Property
Comments: The report isissued to theMessage parameter of theM essage

event. The report has the following format:
INVERT: LINES 22 to 118, COLUWNS 21 to 106

In this example, ScanFix reported a zone of inverse text starting
22 pixel lines down from the top of the image, extending to 118
pixel lines from the top, and 21 pixel columns from the left edge
of the image, extending to 106 pixel columns from the left. Note
that the inverse zone may be of any shape whatsoever, including
rectangular, round, oval, banner, etc. ScanFix will report the
location of the bounding rectangle of the zone.
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InverseWidth Property

Definition: Specifies the minimum pixel width of regions to consider as
inverted.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 500

See Also: InverseActivate Property

Comments: ScanFix will search for a horizontal black line or area of at least
thiswidth. Decrease thisvalue if small inverse bands are being
missed, and increase it if text is being treated as inverted.

Message Event
Definition: This evenis called frequently during the processing operations of
ScanFix to relay information from the ScanFix report properties.

Parameters M essage Descriptive string of the process being performed
MsgType Integer process identification code.

Comments: If any of the following properties are set to enable reporting, the
information will be reported in theMessage parameter to this
event.

DotShadingReport
HorzLineReport
InverseReport
VertLineReport

OptionString Property

Definition: Permits the minor adjustment of many of the enhancement
features.
Data Type: String

Design Access.  Read/Write
Runtime Access. Read-only
Default Value None

Comments: The OptionString property permits the user to modify the
standard enhancement options. The OptionString variables that
apply to each enhancement option are listed with the appropriate
enabling property (e.g., HorzLineActivate or CropBlack).

OutputFileName Property

Definition: Specifies the destination name for the enhanced image file. Used
only when theOutput T o property is set to 1--OutputFileName
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Data Type: String

Design Access.  Read/Write
Runtime Access. Read-only

Default Value None

See Also: OutputTo Property

Comments: The fully qualified path for the destination file must be specified.
Thefile specified here iswritten only if OutputTo is set tdl--
OutputFileName Note that the input file and output file cannot
be the same because of access conflicts.

OutputTo Property

Definition: Specifies where the image datawill be output after enhancement.
Data Type: Enumerated

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values: 0--Memory

1--File
See Also: OutputFileName Property
Comments: 0--Memory

When the OutputTo property is set to this value, the processed
image will be supplied to any ImageBASIC control whose
ImageDataSour ceproperty specifies this ScanFix control.

1--File
If the OutputToproperty is set to 1--File, the OutputFileName

property must be set to the full path and file name where you
wish to store the image.
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PeriodRemovalExpectedFrequency Property

Definition: If set to a positive integer, Dot Leader Detection and Removal is
enabled during enhancement. Specifies the minimum expected
gap, in pixels, between consecutive periodsin arun.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

Comments: A ten (10) pixel spacingistypical. Use larger valuesif the

periods are widely spaced and lower valuesif they are especially
close together. Set to 0 to disable the removal of runs of periods.

PeriodRemovalMaxHeight Property

Definition: Specifies the maximum expected height, in pixels, of each dot in
arun of periods.
Data Type: Integer

Design Access.  Read/Write
Runtime Access. Read-only

Default Value 0
Comments: Start with 6 pixels, and use larger values for larger periods. Set
to 0 to disable the removal of runs of periods.

ScanFix Method

Definition: Begins image enhancement processing.
Parameters: None
Comments: Before this method can becalled, all of the enhancement

parameter properties must be set. The InputFrom, OutputTo
properties must also be set before calling the ScanFix method.
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SublmageActivate Property

Definition: If True, Sublmage Processing is enabled during enhancement.
Data Type: Enumerated

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values: False (Default)
True

See Also: SublmageBottomEdge Property, Sublmagel eftEdge Property,
SublmagePad Property, SublmageRightEdge Property,
SublmageT opEdge Property

Comments: The Deskew and Register features should be set to True when
splitting out a subimage to assure accuracy and consistent output.
The extraction of the subimage is performed after registration
and skew correction, but before other processing.

SublmageBottomEdge Property

Definition: Specifies the bottom edge of the subimage to separate the top of
the image.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: SublmageA ctivate Property

Comments: Coordinates are all measured from the top, |eft corner of the
image (0,0) to the bottom, right corner (ImageWidth,
ImageHeight). Set to zero (0) to specify the full image height.

SublmageLeftEdge Property

Definition: Specifies the distance, in pixels, from the left edge of the image
to the left edge of the subimage.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: SublmageA ctivate Property

Comments: A value of 0 in this property indicates that the subimage begins
at the very edge of theimage. A value of 1200 (4 in at 300 dpi)
will start in the middle of atypical 8.5" X 11" page at 300 DPI.
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SublmagePad Property

Definition: If set to a positive, integer value, andSublmage_Activateis
True, ScanFix will add awhite border of the specified pixel
width around all four sides of the extracted region.

Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: SublmageA ctivate Property

Comments: This border will be drawn around all four sides of the subimage
defined using theSubl mageA ctivateparameters.

SublmageRightEdge Property

Definition: Specifies the right edge the subimage to separate from theight
edge of the image; measured in pixels.
Data Type: Integer

Design Access.  Read/Write
Runtime Access. Read-only
Default Value 0

See Also: SublmageA ctivate Property

Comments: Coordinates are all measured from the top, |eft corner of the
image (0,0) to the bottom, right corner (ImageWidth,
ImageHeight). Set to zero (0) to specify the full image width.

SublmageTopEdge Property

Definition: Specifies the top edge of a subimage from the topof the image.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: SublmageA ctivate Property

Comments: Coordinates are all measured from the top, |eft corner of the
image (0,0) to the bottom, right corner (ImageWidth,
ImageHeight).
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TurnAfter Property

Definition: Enhanced images are rotated to the specified orientation after all
other processing is complete.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values:

Value Description
0--OFF (Default) No action
1--90° Rotates the image 90 clockwise
2--180° Rotates the image 180 clockwise
3--270° Rotates the image 270 counter-clockwise
4--Invert Image Inverts the white and black text

TurnBefore Property

Definition: Rotates the image before performing any image enhancement
options.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only

Possible Values Description
0--OFF (Default) No action
1--90° Rotates the image 90 clockwise
2--180° Rotates the image 180 clockwise
3--270° Rotates the image 270 counter-clockwise
4--Invert Image Inverts the white and black text

VertLineActivate Property

Definition: Enables a reports which describes the location and length of
lines. This property also enables the vertical line management
parameters.

Data Type: Enumerated

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values: False (Default)
True

See Also: VertLineClean Property, VertLineMaxGap Property,
VertLineMaxWidth Property, VertLineMinLength Property,
VertLineReconstruct Property, VertLineReport Property
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Comments:

If this property is True before the image enhancement action is
set, al vertical lines that match the parameters listed under 'See
Also' will be removed or reported.

VertLineClean Property

Definition:

Data Type:
Design Access:
Runtime Access:
Default Value
See Also:
Comments:

Cleans-up noise near aline when removing it.

Integer

Read/Write

Read-only

2

VertLineActivate Property

This property is especially useful for removing poor-quality
lines. The Edge Cleaning Factor determines how far from the
line ScanFix will clean up noise. The default valueis 2 pixels.
Set it to 3 or 4 if line remnants remain, and to 1 or O if adjacent
text is being degraded.
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VertLineMaxGap Property

Definition: Specifies the maximum gap allowed, measured in pixels.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 1

See Also: VertLineActivate Property

Comments: Setting this value to 2 or 3 allows removal of linesin poorer-
quality images. For extremely poor-quality images, such as dot-
matrix and microfilm documents, you may want to set this value
ashigh as 6. However, if the valueis set too high, portions of
text may be removed as well.

VertLineMaxWidth Property

Definition: Specifies the maximum thickness of aline to be detected.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 20

See Also: VertLineActivate Property

Comments: Some capitd letters such asT in alargetitle or headline, have a

vertical component which could be mistaken for aline and
removed. To avoid erroneous line removal, set the Minimum
Line To Detect parameter larger than the largest text.

VertLineMinLength Property

Definition: Specifies the minimum length of aline, measured in pixels, to
locate.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 125

See Also: VertLineActivate Property

Comments: In order to be removed or reported, all vertical lines must reach
at least thislength. If the lines have gapsin them larger than
specified in VertLineMaxGap, the line segments will be

considered separate lines and may not reach the length specified
in this property.
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VertLineReconstruct Property

Definition: Specifies the vertical dimensions of the largest character that is
to be repaired after an intersecting line is removed.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 20

See Also: VertLineActivate

Comments: Sets the maximum pixel width/height of charactersto be repaired
after lineremoval. The default value works well in most cases.
If text is not being repaired, these values can be set higher, but
they should be reduced if erroneous reconstruction is occurring.
VertLineReconstructcan also be set to 0 to disable
reconstruction; in that case, set theVertLineClean property
lower than the default.

VertLineReport Property

Definition: Reports the location of aline and itsremoval. Removal is
optional.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
PossibleValues:

Value Description

0--Omit A report will not be generated

1--Locate & Remove A report will specify both the line and
removal location.

2--Locate Only A reports specifies the location of the line.

See Also: VertLineActivate

Comments: In the following example, ScanFix reports avertical line 2150

pixels high and 8 pixels thick with one endpoint located at 322
pixels from the top and 110 pixels from the left edge of the image.
The report has the following format:

DOM: 322, OVER 110, VERT: 2150, TH CK 8

Thereport is available through theMessage parameter of the
M essage event.
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VertRegActivate Property

Definition: If True, enablesthe Vertical Line Management parameter
properties, including areport that describes the location and
length of vertical lines.

Data Type: Boolean

Design Access.  Read/Write

Runtime Access. Read-only

Possible Values: True (Default)

False

See Also: VertRegAddOnly Property, VertRegCentral Focus Property,
VertRegFindLine Property, VertRegTopMargin Property

Comments: VertLineActivatemust be set to True in order for the vertical
line management parameters, listed under 'See Also,' to be
activated.

VertRegAddOnly Property

Definition: If True, restricts ScanFix to only adding to any existing top
margin.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: False (Default)

True
See Also: VertRegActivate Property, VertRegTopMargin Property
Comments: By enabling this property it assures that no part of animageis

inadvertently lost. If theimage istoo far from the edge of the
page it will not be properly registered.

VertRegCentralFocus Property

Definition: If True, ScanFix searches from the center of the page, rather than
the top of the page, when determining a registration point.
Data Type: Enumerated

Design Access.  Read/Write
Runtime Access. Read-only
Possible Values: False (Default)

True
See Also: V ertRegA ctivate Property
Comments: Under normal circumstances, ScanFk beginsit search for aline

or the top edge of the text at the top of the page. If this property
is True, the search will begin in the center of the page, possibly
ignoring letterhead, hole punches, etc.
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VertRegFindLine Property

Definition: Specifies the minimum length of aline, measured in pixels, that
will be used for registration.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 0

See Also: V ertRegA ctivate Property

Comments: If this property is|eft at the default of zero (0), the control will
attempt to determine the top edge of the text as the point to
register to. If apositive integer value is specified for this
property, the control will attempt to find a horizontal line at least
this many pixelslong and will register to that line.

VertRegTopMargin Property

Definition: Specifies the size of the left or upper margin, measuredm pixels,
that will remain in the document after correction.
Data Type: Integer

Design Access.  Read/Write

Runtime Access. Read-only

Default Value 150

See Also: V ertRegA ctivate Property

Comments: A value of 150 pixels corresponds to a 1/2 inch margin at 300
dpi; 300to alinch margin. Vauesbelow 30 are not
recommended, as image text may be lost. If you lose alogo at

the top of a page, deactivateH or zRegCentralFocusor increase
the vertical margin.
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