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Chapter 1: Introduction

Licensing Configuration and Verification

In order to run, each ImageBASIC control must be able to verify the presence of a
valid license token. These license tokens are stored on either a hardware key
(shipped with each toolkit) or in alicensing database (the typical toolkit evaluation
and runtime distribution format).

Using these tokens, licensing in ImageBASIC is based on enabling a set humber of
concurrent seats. Each license token allows a single PC to run any number of
instances of a single control. For example, a single token for a Display control will
allow one workstation to concurrently run multiple applications, each of which
employs any number of Display controls.

A unique token is required for each different type of ImageBA SIC component that
you have licensed:

There is a unigque token for the TM SSequoia Display control, another
for the TextBridge control, another for the ScanFix control, and yet
more token types for each additional control. The 16-bit and 32-bit
versions of each control are also licensed separately.

Each one of these licenses also comes in two varieties,untime and
development.

As suggested by the names, runtime licenses are necessary for an
executable to function, and development licenses are necessary to
develop an application using ImageBASIC.

A design time license will function as a runtime license, removing the
need to add runtime tokens for application testing during development.

Where the Licenses are Kept

The ImageBASIC licensing server will find licenses stored in either one of two
locations -- in alicensing database or on a hardware key:

The hardware key is plugged into a parallel port on the cmputer
using ImageBASIC and will be automatically found each time an
ImageBASIC component is used.

Note: When using Windows NT, the parallel port must be configured
using the Sentinel drivers that are installed with ImageBASIC in the
HARDKEY subdirectory.
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The licensing database must be created on the site where it will be
used and may not be moved from the location in which it is installed.

A file called IMGBASIC.INI must be in the Windows directory of
each PC that is using an license database. Thisfile contains an entry
pointing to the database.

Creating a Licensing Database
Licensing databases can be installed in two ways:

1) If you areinstalling an evaluation copy of the ImageBASIC CD, run
the registration utility that is accessible through the CD Navigator.

2) If you areinstalling a runtime database or are modifying an existing
database, run a utility called the License Configuration Manager
(LCM). TheLCM isinstalled along with al ImageBASIC toolkit in
the TOOL S subdirectory.

How the License Tokens are Used

As each application that uses ImageBASIC isinitiated, or the control isloaded into
the development environment, the ImageBASIC licensing server attempts to find
the proper token for each component.

When the ImageBASIC controls are loaded into a development environment, the
licensing server will always immediately attempt to verify that the controls are
licensed.

When the controls are loaded at runtime, the licensing server can be instructed to
delay the verification of available licenses. For this purpose, each control has a
property namedActive The Active property can be changed to False only at
design time. If the property is False when a control initializes at runtime, licensing
will not be verified and the control's technology libraries will not be loaded. This
will make the initialization of an application somewhat faster.

Before using any control that was loaded without full initialization, thactive
property must be set to True by the application. At thistime, the licensing server
will find and lock the requisite token and the technology libraries will be loaded. If
the proper token cannot be foundActivewill be set back to False and the control
cannot be used.

Licensing Token Release

When an application that has locked one or more tokens terminates normally, the
tokens are released and can be taken by another user if a network licensing database
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isbeing used. Thisisthe process by which concurrent licensing for any humber of
seats may be enabled.

If the application ends abnormally -- the user might reboot or a
concurrently running Windows application might lock up -- then the
release of the licenses is conditional on the network or disk operating
system.

If the licensing database has been installed locally, talocks are
immediately released and will again be available when the application
is started again.

Linking of ImageBASIC Controls

The ImageBASIC controls communicate amongst themselves in a unique manner to
get information and data to the control that needsit. There are two times that this
communication is performed:

1) Image datais passed, or
2) Services are performed

Each ImageBASIC control can be either a source or a recipient of one or both of
these types of communication. The act of specifying the source and recipient of this
communication is calledlinking the controls.

All ImageBASIC controls that can accept image data from another ImageBASIC
control have a property called mageDataSource The ImageDataSource property
specifies the ImageBASIC control that is the source for al incoming images.

For example, theTM SSequoia Display control cannot directly access
image files on disk.

The TM SSequoia File control must read the image files into memory
where they can be retrieved by the Display control.

Therefore, thesource of images for the TM SSequoia Display control is
the TM SSequoia File control. The communication between the
controls is enabled by setting the TM SSequoia Display control's
ImageDataSource to specify the TM SSequoia File control.

Some ImageBA SIC controls offer services other than image processing. The
communication for these controls is enabled in a similar manner, but through
properties other than the ImageDataSource property.

For example, theAnnotation control does not process image data and,
therefore, does not have an ImageDataSource property.
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Instead, the Annotation control performs a service -- creating and
maintaining annotations. The Annotation control must have a
Display control on which to show its annotations.

The DisplaySource property must specify the TM SSequoia Display
control that will be performing this function.

Methodology of Linking

As each instance of an ImageBASIC control is created on a Form, a unique
identification string is calculated for that control. Thisstring, or Link ID, is stored
in the Link property of each control. This property is not visible at design time and
cannot be changed by the application designer. The uniqueink ID is calculated
each time a control is created, whether it is created statically at design time or
dynamically at runtime.

The assignment of a source control is made by setting the Source property of the
receiving control -- perhaps thelmageDataSource of a TM SSequoia Display control
-- to the Link property of the source control. For example, for a TM SSequoia
Display control to accept image data from a TM SSequoia File control, set the
ImageDataSource property as shown here for Visual Basic :

TWVBD spl. | mageDat aSour ce = TMSFi | el. Li nk

Other forms of inter-control communication are established in the same manner.
For example, allowing an Annotation control to display its objects on a

TM SSequoia Display control is performed by setting the Annotation control's
DisplaySource property as shown here:

Annot el. D spl aySour ce = TMsD spl. Li nk

The links between ImageBA SIC controls are made either at design time or at
runtime. Changes may be made at any time during runtime if your application
requires receiving image data or services from multiple controls.

Changes of Image Data

Each time the image data supplied by one ImageBASIC control changes, the
recipient control will automatically refresh with the new image. A changein the
image will occur when the File control opens a new file or changes to another page
in the same image file. Changes in the supplied image data also occur in other
controls when scanning, pasting from the clipboard, and other actions. Each time
the image data that is being supplied changes, the recipient control's
ImageDataChangedevent occurs. Thel mageDataChangedevent has no
parameters but simply occurs once each time the incoming image changes.
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Displaying an Image

The TM SSequoia Display control will display the image data that is provided from
the control named in thel mageDataSour ceproperty. Each time the source control
changes the image data that it supplied, the display control will be updated.

Selecting an Image for Display

To display an image file from disk, the TM SSequoia Display control must be linked
to afile access control. When the file access control loads an image file, the image
will be immediately displayed and thémageDataChangedevent of the

TM SSequoia Display control will occur. The following code segment links the two
controls and then loads a disk file for display:

TMVBD spl. | mageDat aSour ce = TMSFi | el. Li nk
TVBFi | el. I nput Fi |l eName = "c:\data\inages\ 1001.tif"

Optimizing the Image Display

Because of differencesin the size and complexity of image objects, applying the
same scaling algorithm to textual documents and to photographs will result in less
than ideal appearance on the screen. For this reason, the TM SSequoia Display
control can perform customized image and color scaling for display depending upon
the type of image that is selected. Refer to Chapter 2 for a discussion of the
available options.

Once an image is displayed, the manner in which the image is displayed can be
changed by inverting, rotating, zooming, and other similar options. Chapter 2
provides an introduction to all of the basic display options.

Image Characteristics

Every time that an image is loaded for display in the TM SSequoia Display control,
several property values are updated with descriptive details of the image. These
properties report characteristics such as the size and resolution of the image and its
color definition. The image description properties are as follows:

ImageBitsPerSample Reports the bit depth of each color sample in the
currently displayed image. For bitonal images, this
property will always report avalue of one (1). For
grayscale and color images, values of four (4) or
eight (8) are also possible.

ImageHeight Reports the number of pixelsin the height of the
original image. All referencesto regions of the
image or image coordinates are specified in terms of
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these pixels, not the pixel height of the displayed,
scaled copy of the image.

ImageSamplesPerPixel  Reports the number of samples defining the color of
each pixel. Bitonal, grayscale, and paletted color
images report a value of one (1), while RGB images
report a value of three (3).

ImageWidth Reports the number of pixelsin the width of the
image. All references to regions of the image or
image coordinates are specified in terms of these
pixels, not the pixel width of the displayed, scaled
copy of the image.

ImageXRes Reports the horizontal resolution of the imagein
dots per inch (DPI). For most images, the horizontal
and vertical resolution will be identical.

ImageY Res Reports the vertical resolution of theimagein DPI.
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Display Configuration

The programmatic interface to the TM SSequoia Display control allows the
developer control over how an image is presented to the user. All scaling, zooming,
and display enhancements are performed through this control. This control also
includes basic Working Region definition. Any portion of an image defined as a
Working Region can be sent to another ImageBASIC control for further processing
-- OCR, output to file, etc.

Once an image is displayed, the TM SSequoia Display control offers access to these
display features and functions:

Grayscaling the displayed image for improved readability and reduced
eye strain

Zooming to any portion of the image with scroll bars for nagation
within the zoomed image

Fitting the image to the full display window, or to its width or height
Inverting the colors of the image

Orienting the image to the primary rotations of 0, 90°, 180°, or 270°
Printing the image or any portion of the image

Defining a Working Region for output to another ImageBA SIC control
for saving, OCR, or other processing

Scaling Images for Display

Black and white images are usually scanned between 200 DPI (dots per inch) and
400 DPI. Color images are generally scanned at 200 DPI or less. An8.5" X 11"
image scanned at 300 DPI will have a height of 3300 pixels and a width of 2550
pixels.

When you display an image on your monitor, the resolution that you can achieve is
afunction of the capability of your monitor. It israrely possible to display the entire
image in an accurate fashion. Usually the display areais smaller than the image, or
the monitor is only capable of alesser image resolution than would be necessary to
capture the image completely.

Display software deals with this by scaling down theimage. Given the size of the
display window available, the actual size in pixels of the image data, and the
resolution capabilities of the display monitor, the software will pick a scaling factor.
It will then implement it by sampling the pixel content of each small region of the
image, then throwing away a certain percentage of the pixels and representing each
sampled region with a set of pixels chosen to best represent the sampled area.
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The default in ImageBASIC is to present the image in the available window at the
largest size possible that permits all image material to be displayed. When you first
work with images, you might initially be surprised at the way the display scaling
works. If you set up awindow on your screen that has the approximate proportions
of an 8.5" X 11" page, and display aregular letter size page image, it will seem
very natural, displayed at the biggest size possible. If you now rotate the image (by
changing the Rotation property), you will find that it is now reduced in size, taking
up less of the screen and leaving alarge blank area. Thisis because the scaling fits
the image to the window in such away as to display the entire image.

In the illustrations below, you can see the result of this practice when the same
image is first shown upright, completely filling the display window, and then
rotated 9C°. After rotation, the entire image is still displayed, but a significant
portion of the display window is left blank.

E ImageBASIC Draws Raves... ig

H m

~BoARY SMEI] JISYESBEL

The proportions, or aspect ratio, of the display window, and the fit of the display

window with the aspect ratio of the image itself, dictate the maximum size of the
display. If theimageis presented such that the longer dimension of theimageis

squeezed into the shorter dimension of the window, then the displayed image will
be scaled small and there will be unused area in the display window.

Caching of Images

ImageBA SIC supports file caching, keeping multiple image files open in memory to
display more quickly switching between images. Caching keeps the file open for a
quicker second display. Caching usually has no negative consequences and can
offer real speed benefits. Although caching the image provides performance
benefits by reducing the time necessary to change views, problems can arise. A
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common problem arises if another tool manipulates an image and savesit to file. If
the display control then reads from memory when changing its view, an
unprocessed image can be retrieved, creating some confusion.

When displaying an image on the screen, it is first decompressed and held in
memory as an RLE compressed bitmap. Whenever you zoom into an image the
display engine refers back to the original image still held in memory, maps the
coordinates of the Zoom Region onto the image, and passes the data held within
those coordinates to the screen buffer for scaling and presentation on the screen.

If you rotate the image, then the display engine creates and holds in memory a
rotated version of the same file to which it can apply coordinates. These concepts of
image data processing will be of value in future chapters as we present some of the
functions of ImageBASIC and start making more use of the coordinates.
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Chapter 2: Controlling the Display

Optimizing the Display Window

The TM SSequoia Display control can be optimized for the display of different
image file types and color levels. Part of the optimization process is dependent
upon the capabilities of the display and display controller, but the control performs
all of the calculations necessary to present the image in the best possible manner.

The developer must tell the TM SSequoia Display control what type of image is
being displayed and must select the balance between the appearance of the image
and the speed with which it is displayed. The following options are available when
optimizing the display window:

Specifying the image type

Specifying the scaling quality

Selecting the color palette

Specifying the Image Type

Because of differencesin the types of data that are supplied and the complexity of
that data, different types of scaling need to be performed when the image is
displayed. ThelmageTypeproperty allows you to specify which type of imageis
displayed. Thisisan enumerated property with the following values:

0 Text Document

1 LineArt

2 Dithered (Photograph)

0--Textual Documentis the default and should be used for most images that are
composed primarily of text.

1--Line Art optimizes the display for finely detailed, bitonal images.

2--Dithered (Photograph)should be selected when displaying complex graphics
composed of nearly continuous tones.
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Selecting a Scaling Quality

When documents are scaled for display, very fine details can often be left out of the
display image in favor of a quicker display time. When displaying bitonal images,
the TM SSequoia Display control offers you the choice of displaying images at the
fastest rate possible or slowing the display slightly but showing more of the fine
detail. This selection is made through theScaleQuality property, an enumerated
property with these options:

0 Fastest
1 Slowest

O--Fastest allows the quickest display and refresh times.

1--Sowestcan require a little more time to load an image, but the display is better
when the image contains substantial fine detail.

Selecting a Color Display Format

When a color image is displayed, the screen colors may not match the original
image colors due to the mapping of image colors to a system palette. For this
reason, the following properties are available to modify the color conversion and
display process:

ColorPaletteType Specifies the type of display palette

ColorScalingM ethod Specifies the matching d the original image colors
to the palette selected inColor PaletteType

ColorReductionType Specifies how color images are converted to bitonal

By default, the TM SSequoia Display control displays each image color as the
nearest match in the system palette.

Select a Display Palette

The developer may select a different display palette to display color images as best
suites a given application. The enumerated propertyColor PaletteT ypeallows the
selection of the display palette, according to the following values:

0 System Palette
1 Optimal Palette
2 Rainbow Palette
3 Grayscade
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0--System Paletteis the default and displays each color in the original image as the
closest match in the system palette. For high color displays or for images created on
the same system, this option will generally result in nearly true color representation.
Thisisthe fastest option.

1--Optimal Paletteinstructs the Display control to calculate a new display palette
that comes closest to matching both the system's display capabilities and the image's
colors. Thisoption is slower than the others but can supply good results when color
representation is otherwise not accurate. Caution must be used when applying this
option as some systems will encounter problems updating and maintaining the
multiple palettes that are generated.

2--Rainbow Paletteuses a custom palette of evenly differentiated colors that
describe the full spectrum. For images with awide color range that are not
accurately represented using the system palette, thisis a good option.

3--Grayscaledisplays color images as grayscale. Colors are matched to the most
representative shade of gray for display. Grayscale optimizes the display of color
images on monochrome monitors.

Match Image Colors to the Display Palette

When the image's color palette cannot be matched to the display system's color
palette, the TM SSequoia Display control can be instructed how to apply the
available colors through theColor ScalingM ethodproperty. Thisis an enumerated
property with these options:

0 Nearest
1 Linear
2 Bilinear

O--Nearest isthe default and simply displays the image with the closest system
color available.

1--Linear is similar to the above option except that next highest palette entry is
always chosen.

2--Bilinear will dither the colors that do not match exactly, mixing the two closest
display colors.
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Use the ColorReductionType Property

When the TM SSequoia Display control must reduce the number of colorsin an
image to match the capabilities of the display hardware and software, the
ColorReductionTypeproperty specifies how existing colors are converted.

0 Dither
1 Halftone
2 Threshold

O--Dither creates a dither pattern of the two closest display palette colors.

1--Halftonecreates a newspaper-like halftone of black on white dots to simulate
tones.

2--Thresholdselects the single display palette closest to the original image color.

Creating Thumbnails

Any TM SSequoia Display window can be configured to display athumbnail rather
than afull-scale image. Each display window will display a single thumbnail. The

relative resolution of the image that is displayed is configurable. Therefore, the
resolution of the original image and the size of the thumbnail control can be
accounted for to present the optimum image.

When a Display control shows athumbnail, the size of the image that it holdsin
memory is much smaller than the image that would be maintained if a fulécale

image were displayed. The scaling from the original image to the thumbnail image

that is held in memory is specified by th& humbnailByteSizeproperty.

Display a Thumbnail Image in a TMSSequoia Display Control

Creating athumbnail image is similar to displaying any image, except that the
display control isinstructed to read only a small portion of the total image data,
thereby greatly reducing the amount of required memory.

To display athumbnail of any image file, follow these steps:

1) Link the TM SSequoia Display control to any valid image data source:
TMVSD spl. | mageDat aSource = TMSFi | el

2) SettheThumbnailByteSizeto specify the total size of the thumbnail
bitmap. Values between 1000 and 50 000 are typical for bitonal files.
TMBD spl. Th unbnai | Byt eSi ze = 5000

3) SettheDisplayM odeproperty to indicate thumbnail display:
TMBD spl. D spl ayMode = 1

14 -

Chapter 2: Controlling the Display TM SSequoia Display Control



In the example above, when the control named in thémageDataSour ceproperty
supplies any image data, the thumbnail control will copy 5KB of the image data to
itslocal cache and display the reduced image.

The following sample code will dynamically create a series of thumbnail images,

one for each page in amulti-page file. Note that two control arrays are being

created -- one array of TM SSequoia Display windows and one array of TM SSequoia
File controls.

TMVBD spl. | mageDat aSour ce = TMSFi | el

TVBFi | el. InputFil eName = "c:\tiff\book3.tif"

i nt MaxPages = TMBFi | el. PageCount

For i = 1 to intMaxPages
Load t humbWn(i)
Load thunbFile(i)
t hunbWn(i ). | mageDat aSource = t hunbFil e(i)
t hunbWn(i ). Thunbnai | Byt eSi ze = 10000
t hunbWn(i). D spl ayMode = 1
t hunbWn(i). Wdth = 950
thunbwWn(i).Left = (1000 * i) - 850
thunbWn(i).Visible = True
thunbFile(i).InputFileName = "c:\tiff\book3.tif"
t hunbFi | e(i). Pagel ndex = i

Next i

Exporting Image Data to a DIB

The TM SSequoia Display control will export aDIB of any image that it is
displaying and supply the Windows handle to that bitmap. The method used to
export the image data can convert the image to any specified height and width,
quickly creating thumbnails or full resolution images which are then available to
other, non-ImageBASIC controls.

For example, a Picture control could display athumbnail of theimagein a
TM SSequoia Display control, as shown below for Visual Basic:

Pi cturel. Picture = TMBD spl. Get Scal edPi cture(75, 95)

The parameters to theGet ScaledPictur emethod are the pixel width and height of
the DIB that isto be created. The return value from the method can be set to the
Picture property of another control:

Pi ct ure = TVBD spl. Get Scal edPi cture( wi dth, height)
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Basic Image Manipulation

The most common changes that are made to an image while it is displayed have
been simplified as much as possible in ImageBASIC. The frequently used options
of zooming, rotating, inverting and grayscaling are all definable through the setting
of just one property value for each.

Zooming and Scrolling

When you first load an image into a TM SSequoia Display control, the entire image
isloaded into memory, and the image is displayed so that all of it isvisiblein the
Display control. The following properties and methods can be used to zoom in or
out on the displayed image:

Mouse Options The mouse buttons can be set to allow the user to
select aregion and zoom to it

Zoomln Method Zooms in by the percentage specified in the
ZoomlnOutChangeproperty

ZoomOut Method Zooms out by the percentage specified in the
ZoomlnOutChangeproperty

ZoomTo Method Zooms to the regions specified as parameters to the
method call

ZoomPercent Property  Specifies the percentage nom relative to the original
image data; equivalent to ZoomRatio/ 100).

ZoomRatio Property Specifies the zoom ratio relative to the original
image data

When the zoom region is changed by any method, two sets of properties report the
coordinates of the displayed region in image pixels. The following properties
reports the exact coordinates to which the zoom region is set:

ZoomTop
ZoomL eft
ZoomBottom
ZoomRight
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The following properties report the coordinates of the Display window in image
coordinates. These will differ from the Zoom... properties, above, if the aspect ratio
of the selected region is different from the aspect ratio of the Display window.

DisplayL eft
DisplayTop
DisplayRight
DisplayBottom

Note: If enabled through theScr ollBar sproperty, scroll bars will be displayed any
time the display window is showing a zoomed portion of an image.

Setting the Display Orientation

Once the image that we wish to display is selected and called to the screen, there are
a number of simple manipulations that we may wish to perform on the displayed
image.

For example, it is often useful or necessary to display an image in a different
orientation than it existsin the file. ImageBASIC makes this easy to accomplish
using theRotation property. TheRotation property can be set to rotate the image
0°, 90°, 180° or 270° relative to the incoming image. Incremental rotation of an
image, such as at a 15° orientation, is not allowed.

The Rotation property may be set to these integer values:

0

90

180

270
Sometimes a scanned or faxed image is turned on its side, or is upside down, and
the user needs a simple way to display it right side up. Y ou can add this
functionality to your program and attach it to a menu item or to a button with one

line of code, such as the following one which will rotate the image an addition 90
degrees each time the button is clicked:

TMBD spl. Rotation = (TMBD spl. Rotation + 90) Mvd 360
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Grayscaling for Display

Grayscaling is an image enhancement feature that is extremely helpful in improving
the contrast and readability of document image files while they are displayed. Itis
especially important when you are applying high scaling factors, such as when you
are displaying images on alow resolution monitor or are displaying thumbnail
images.

The basic approach for displaying typical document images is to sample small
portions of the image and determine, on a binary basis, whether the sampled part of
the image should be either black or white. With grayscaling, ImageBASIC adds the
ability to employ shades of gray instead of the simple black or white. Thisresultsin
darker, more highly contrasted display, because around text characters in particular,
many small white areas pick up darkness and become much more visible on the
screen.

When you change to a grayscaled display, the image will often jump right off the
screen. These two figures demonstrate the effect of activatin§caleT oGray. As
you can see, the figure on the right would be much easier to read and would cause
less eye strain for the user.
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Image shown with ScaleToGray False Image shown with ScaleToGray True

Enable ScaleToGray Display

The implementation of grayscaling for display can easily be added to your program
for automatic activation or for activation through use of a menu or a button. Setting
asingle Boolean property ScaleT oGray, to True will enable grayscaling.

TMBD spl. Scal eToG ay = True

Note that grayscaling will reduce display performance, so we recommend that the
user always be permitted to disable the feature when maximum performance is
required. TheScaleT oGray property takes values of True and False.
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Optimize Grayscaled Display

When grayscaling is enabled, theScaleT oGrayL evel property is applied to select
the type of scaling that is performed. ScaleT oGrayL evelis an enumerated
property that specifies the number of tones of gray that will be generated for the
scaling operation. The options for this property are as follows:

0 Low
1 Medium
2 High

The lower values result in aless well defined grayscale image, but the display is
calculated and loaded more quickly. Using more tones of gray results in greater
image improvement and readability but is slightly slower.

TMBD spl. Scal eTo@ aylLevel = 2

Inverting Images

Inverting an image causes all colorsto be displayed as the opposite of their original
definition. For example, all black pixels are displayed as white and all white pixels
displayed as black. For grayscale and color images, the result is somewhat more
complicated, but the effect isidentical to that observed in film negatives; e.g. lighter
colors appear darker and darker colors appear light.

Enable Image Inversion

The TM SSequoia Display control'$nvert property toggles between the original
display colors and their inverse. ThisisaBoolean property and changes the colors
of all image data passed from the display control. For example, ifnvert is enabled
and the image data is saved through the TM SSequoia File control, the disk image
will be inverted from the original.

Wi e ATEREEETT g i e
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Image shown before invert Image shown after invert
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To invert an image, set thel nvert property to True:
TVBD spl. I nvert = True

To display an image with its original colors, set thénvert property to False:
TVBD spl. I nvert = Fal se

Note: The TM SSequoia Display control can invert only bitonal (black and white)
images. Only true bitonal image can be inverted; i.e., a color image that contains
only black and white pixels cannot be inverted.

Enabling and Disabling Events

Performanceof many applications can be slightly optimized by disabling the more
frequently occurring display events. Other applications will require these events to
adequately process all incoming data.

The EventM ask property enables the developer to enable only those events that are
needed, possibly improving application performance.

The EventM ask property is an array property.

The indices for the elements are theeventI Ds listed in the table below.
To enable an event, set itsEventM ask index toibEventMaskEnable
To disable an event, set itsEventM ask index toibEventMaskDisable

The ibEventMaskEnableand ibEventMaskDisableconstants are
defined within the control.

For example, to enable thePaint event, set theEventM ask property as shown here:
TVBD spl. Event Mask( dspEvent Pai nt) = i bEvent MaskEnabl e

For example, to disable thevl ouseM oveevent, set theEventM ask property as
shown here:

TMVBD spl. Event Mask( dspEvent MouseMove) = i bEvent MaskDi sabl e

The next page lists al of the events that can be enabled and disabled through the
EventM ask property. The table also lists the constants to use with this property.
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The following events can be individually enabled and disabled with tHeventM ask

property.
Event eventl D Constant

Click dspEventClick
DblClick dspEventDbIClick
Error dspEventError
FilesDropped dspEventFilesDropped
ImageDataChanged dspEventlmageDataChanged
MouseDown dspEventM ouseDown
MouseMove dspEventM ouseM ove
MouseUp dspEventM ouseUp
Paint dspEventPaint
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Chapter 3: Controlling the Mouse

Mouse Functionality in ImageBASIC

ImageBA SIC imaging applications, like most GUI (Graphical User Interface)
applications, will usually make use of the mouse as their primary user input
mechanism. This means the programmer must have very sophisticated control over
how the user can use the mouse. Mouse functionality is one of the hardest
programming issues when you are dealing in alow level programming environment
like C. ImageBASIC has several features to simplify implementing mouse
functionality.

There are two ways to implement mouse functionality with ImageBASIC

Using the preprogrammed functions of the Mouse Button Options
properties.

Adding operational routnes to the Mouse Events

Combinations of the two are typical, such as using a pre-programmed function like
arubber band, then making appropriate use of the image coordinates.

A major advantage when implementing mouse functionality with mouse eventsis
that when your code is called, it is passed the mouse coordinates both as screen
coordinates and as image coordinates. Thiswill save you much time, calculation
and code since it takes the responsibility for image coordinate mapping away from
the programmer.

Rubber Banding

Most of the mouse options involve the use of acommon Windows technique called
Rubber Banding Rubber Banding is positioning the mouse over alocation that is
intended to be a corner of aregion and then depressing one of the mouse buttons.
The mouse is then moved while the button is held down and an animated rectangle
is drawn from the point where the button was first pressed to the current location of
the mouse pointer. When the mouse button is released, the region is set.

Asthisrectangle is being drawn, the application can force it to match a certain
width-to-height ratio, or the rectangle can be drawn without limitations on this
aspect ratio. The first option is known as proportional rubber banding, and the
second is standard rubber banding. Aswill be seen in the sectionA'ssigning
Functions to the M ouse Buttorison page 24, both of these options are available
when the mouse is used to define either the Zoom Region or the Working Region.
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Standard Rubber Band

Often, an ImageBA SIC programmer will wish to perform an operation on an area of
the image that has no pre-determined aspect ratio. An example could be to provide
the user with the ability to crop an image or split out a portion for printing or for
saving as a separate file. Thiswould be atypical time to use the Standard Rubber
Band technique. When Standard Rubber Banding is employed as an option for
either the left or right mouse button, the user will be able to select any chosen
rectangular portion or region of the displayed image using that mouse button.

Proportional Rubber Band

In situations where a specific area of the image should be chosen and a desired
shape for the selected portion is known, then ImageBASIC offers a different version
of the rubber band. The Proportional Rubber Band will allow the user to select an
area of the image in much the same way as before, but the proportions of the
rectangular region will match the proportions of the display window.

Assigning Functions to the Mouse Buttons

A common design choice isto set the left mouse button to select the Zoom Region
and the right mouse button to select Working Region. The exact behavior of the left
and right mouse buttons may be set independently through thieeftButtonOption

and RightButtonOptionproperties, but the same options are available for both.

If one of the Zoom Region selection options is selected for a mouse button, the area
that is selected by dragging out a region will be scaled to fill the display window
and the properties that define this region will be populated with new values. Refer
to the section "Zoom Region Propertiesin Chapter 4 for details on these properties.

If one of the Working Region selection options is selected for a mouse button, the
Working Region properties that define the region will be populated with the new
values. The Working Region may be processed, printed, OCR'ed, etc.,
independently of the remainder of the image. For details, refer to Chapter 5: The
Working Region.

When they are use, the mouse buttons can also activate certain ImageBASIC events
called the Mouse Events. These events can be used to hold code for program
operations that you wish to associate with the actions of the mouse buttons.
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Mouse Button Option Properties

The two mouse buttons may be assigned different, pre-programmed functionality by
setting the two Mouse Button Option Properties. The two Mouse Button Option
Properties areL eftButtonOptionand RightButtonOption

Drawing Styles

All of these options will draw a rectangle on the display window as the mouse is
moved. By setting tha_ eftM ouseBoxStyleand RightM ouseBoxStyleproperties,
the developer can specify whether the rectangle is drawn hollow or filled. Both of
these properties are enumerated and have the following options:

0 None
1 Hollow
2 Solid

0--Nonedoes not visibly indicate the position of the Working Region.

1--Hollowindicates the Working Region by drawing a single, solid line around all
sides.

2--Solid draws the Working Region with a transparent, inverse color rectangle over
the entire region.
M ouse Button Options

The values for theL eftButtonOptionproperty and theRightButtonOption
property can be independently set according to the following:

0 Normal

Rubber Band

Proportional Rubber Band
Zoom

Proportional Zoom

Drag Region

o O~ W N B

Drag Tool

0--Normal

Option 0--Normal can trigger all of the mouse events, but no other action, such as
setting the Working Region, is performed. This option allows the developer the
most freedom, but at the cost of limited preprogrammed functionality.
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1--Rubber Band

1--Rubber Band paints a rectangle from the point where theM ouseDownevent
took place to wherever the mouse is moved. When the button is released, the
selected portion of the image is set as th&Vorking Region

The Working Region Properties are popul ated with the new values and , and the
region coordinates can be used in your code. This methodology is often employed in
passing data to another ImageBA SIC control.

If the mouse button is released outside the Image Display Window, drawing the
rectangle and setting theW or king Regioncoordinates are both abandoned, with no
changes made to the image.

2--Proportional Rubber Band

2--Proportional Rubber Bands similar to the Standard Rubber Band option, except
that the rectangle drawn by the mouse movement is drawn with the same aspect
ratio no matter how the mouse is moved.

The aspect ratio of the region that is defined is set by th&BandA spect property.
This property defaults to the aspect ratio of the Display window, and is reset each
time the window isresized.

3--Zoom

This option paints a standard rubberband in the display window. When the

M ouseUpevent isfired, the Zoom Region properties are set. The selected region
will then be scaled to fit the display window as well as possible. For details on
scaling images to fit the display window, refer to the section "Scaling Images for
Display' in Chapter 1.

4--Proportional Zoom

This option, like3--Zoom sets the Zoom Region and automatically redraws the
display window. The advantage of Proportional Zoom is that the rectangle that is
drawn by the mouse is forced to be the same aspect ratio as the display window.

By forcing the optimum aspect ratio, Proportional Zoom solves a problem with
proportions that crops up when using the standard rubber band method for zoom.

With the standard zoom, if the window istwice as high asit iswide and you draw a
rubber band that is wider than it istall, then the image display engine has to make
an intelligent guess as to how it should adjust that information to make it fit.

ImageBASIC will settle this choice in favor of giving you more information rather
than less, and the area that you will get will be the largest section of the image that
will fit in the Image Display Window, as determined by fitting the most difficult
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dimension. Although the area will include the area selected, it will not be identical
to the selected area -- it will usually be larger.

4--Proportional Zoonrestricts the dimensions of the region which may be dragged
out by the user by maintaining a fixed aspect ratio between the width and height of
the region. The aspect ratio at which the region is drawn will match the aspect
ratio of the TM SSequoia Display window.

5--Drag Region

This option allows the user to move, but not resize, the current Working Region.
To move the region, simply depress the appropriate mouse button while over the
region and then move the mouse cursor without releasing the button. The Working
Region will be updated as the cursor is moved.

5--Drag Regionis designed primarily for use in the Pan Window where the user can
scroll through a parent Display control's image by moving the Working Region in
the Pan Window control.

6--Drag Tool

When this option is selected, the user can click and hold down the mouse button.
When the mouse is moved while the button is held depressed, the image will be
scrolled along with the cursor. This option was designed to maintain approximately
the same image position for the cursor wherever it moves on the screen. If the
cursor is held near the edge of the Display control with the button depressed, the
image will continue to scroll in that direction.

When the image is scrolled, theZoomT op ZoomL eft, ZoomRightand
ZoomBottomproperties are updated with the current image coordinates describing
the displayed region.
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Mouse Related Events

Several events of the TM SSequoia Display control are triggered by mouse actions.
These events are the standard Windows mouse events, but ImageBASIC includes
additional parameters to the events to address some of the special needs of
document imaging applications. The mouse related events are as follows:

Click

DblClick

MouseDown

MouseUp

MouseMove

DragDrop

DragOver
All mouse events are fired by both mouse buttons, without regard to the option
selected for that button. For example, the Click event will occur any time that
either mouse button is depressed and then released.

Click Event

The TM SSequoia Display control'€lick event is called when one of the mouse
buttons is pressed and released on the window.

The Click event has no parameters.

DbIClick Event

Triggering of theDblIClick event isidentical to theClick event except that the
button must be double clicked as defined in the Windows configuration.

The DbIClick event has no parameters.

M ouseDown Event

The M ouseDownevent is called when either mouse button is depressed while in the
boundaries of the TM SSequoia Display window.

Parameters to theM ouseDownevent are as follows:

Button
Shift
ScreenX
ScreenY
ImageX
ImageY
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M ouseM ove Event

The M ouseM oveevent is called whenever the mouse is moved inside the
boundaries of the Image Display Window. Care should be taken about how
complicated a function should be implemented in th& ouseM oveevent.

This event will occur quite frequently during mouse movement; therefore, if much
processing time is taken by the code in this event, system performance can be
substantially decreased. Any code in this event should be deactivated, if possible,
when it is not immediately in use to avoid unnecessary performance degradation.

Parameters to theM ouseM oveevent are as follows:

Button
Shift

ScreenX

ScreenY

ImageX

ImageY

M ouseUp Event
The M ouseUpevent occurs when the user releases either button while in the display

window.

Parameters to theM ouseUpevent are as follows:

Button
Shift
ScreenX
ScreenY
ImageX
ImageY
DragDrop Event
This event occurs when a control is dragged over the TM SSequoia Display window
and released.

Parameters to theDragDr op event are as follows:

Source
X
Y

TM SSequoia Display Control Chapter 3: Controlling the Mouse- 29



DragOver Event
This event occurs when the mouse is used to drag any control over the TM SSequoia
Display window.

Parameters to theDragOver event are as follows:

Source
X

Y
State

Mouse Event Parameters

In the discussion of 'Mouse Related Event$ on page28, the parameters for each
event are listed. The following paragraphs detail these parameters and the
information that they provide.

The event parameters supplied by the ImageBA SIC mouse events are as follows:

Button

Shift

ScreenX

ScreenY

ImageX

ImageY

Source
The Button parameter reports and integer indicating which button was pressed or
released:

1 Left Button

2 Right Button

The Shift parameter holds the Control-and-Shift key states at the time the event
occurred. The parameter is a bit flag, so you should use the OR operand to perform

your testing.
1 Shift
2 Control

3  Shift & Control

The ScreenX and ScreenY parameters report the pixel location of the mouse cursor
in the screen window for the Mouse Event.
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The ImageX and ImageY parameters report the pixel location of the mouse cursor
relative to the unrotated and unscaled image.

The Source parameter supplies the Name of the control that was dropped onto the
display window.

The State parameter reports an integer specifying the movement of the cursor:

0 Enter -- The source control is being dragged into this control
1 Leave-- The source control is being dragged out of this control
2 Over -- The source control has moved from one position to another
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Chapter 4: Regions in ImageBASIC

The Zoom Region

The Zoom Regionis the portion of the entire image that is currently displayed by
the TM SSequoia Display control. The Zoom Region defaults to the entire image,
but can be modified by a number of means:

The mouse may be configured to allow the operator to drag out a
region that will be zoomed to fit the window. The configuration of
the mouse buttons is controlled through thé eftButtonOptionand
RightButtonOptionproperties.

Three methods are available to fit the image to the display window.
These methods areFitToWindow FitToWidth and FitToHeight

Two additional methods are available to zoom into and out of the
image by a specified percentage. These methods aré oomlnand
ZoomOut

When an image is zoomed, scroll bars are displayed on the window
that allow movement within the image.

A second TM SSequoia Display control can act as a Pan Window. A
Pan Window displays a thumbnail of the main window and allows the
user to move the main window's displayed region.

The region is described by several properties which can be directly
manipulated to change the displayed region. This set of propertiesis
collectively referred to as the Zoom Region Properties.

Asyou can see, several interrelated levels of control are available for Zoom Region
control. These options allow the developer the most possible freedom in application
design while still simplifying implementation a great deal. Whenever any of these
options is used to change the Zoom Region, the properties that describe this region
are updated to reflect the actual display.
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Zoom Region Properties

Any time an image is displayed by a Pixel Display control, two sets of properties
describe the displayed region. One set describes the image coordinates of the region
selected by the user to display:

ZoomTop
ZoomL eft
ZoomBottom
ZoomRight

The second set describes the coordinates of the Display window itself, in image
coordinates. Because the image does not necessarily completely fill the Display
window, these coordinates will sometimes be larger than the dimensions of the
image, and they can also be negative:

DisplayL eft

DisplayTop

DisplayRight

DisplayBottom

Programmatic and GUI control of these coordinates is described in the next section
"Scrolling and Zooming.

Scrolling and Zooming

Several techniques are available to control the scale of a displayed image:

The Zoomlnand ZoomOutmethods are available to allow zooming in
or out by a given percentage of the current viewing area.

The ZoomT oRegionmethod will draw the specified region as large as
possible in the display window.

Three methods are also available to fit the image to the window
according to different criteria. These methods will scale the image to
completely fit the display window, to fit the width of the window, or to
fit the height of the window. These methods aré&itToWindow
FitTowidthand FitT oHeight, respectively.

Scrolling through the image (or, altering the center of focus of the Zoom Region by
an equal percentage on all sides without changing its width or height) can be
accomplished through three techniques:
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By default, whenever the Zoom Region is set to include less than the
entire image, scroll bars appear on the display window. The user can
manipulate the scroll bars with the mouse.

The Pan Window allows the user to drag a region on a thumbnail of
the main image and scroll to the specified region.

One of the mouse button optionsg--Drag Tool, allows the user to
directly drag the zoomed image around in the Display.

Zoomln and ZoomOut Methods

Rather than specifically set the Zoom Region coordinates, théoomlnand
ZoomOutmethods provide asimple way to offer the user a Zoom In / Zoom Out
capahility. These methods can be called in aradio button, a mousevent, or to
some other user interface.

When called, these methods change the Zoom Region by a percentage of the image's
height and width. This percentage is specified in theZ ooml nOutChangeproperty.

Fitting the Image to the Display Window

The TM SSequoia Display control always attempts to display any image as large as
possible, given the size of the window and the height-to-width ratio (called the
aspect ratio) of the image and the display window. The default display of the image
always shows the entire image scaled as large as possible. This may cause the right
or bottom edge of the window to be left blank if the aspect ratio of the image does
not match the aspect ratio of the display window.

Three methods are available that scale the image to fit the widow in different
fashions:

FitTowindow Scalesthe image to fit it to the display window as described
in the paragraph above.

FitToWidth Scales the image to fill the entire width of the display
window, allowing the bottom portion of the image to extend
beyond the display window, if necessary. If the image does
extend beyond the window, scroll bars will be displayed.

FitToHeight Scales the image to fill the entire height of the display
window, allowing the right side of the image to extend
beyond the display window, if necessary. If the image does
extend beyond the window, scroll bars will be displayed.
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Enabling and Disabling the Scroll Bars

ImageBASIC displays scroll bars whenever the image in the TM SSequoia Display
control is zoomed (i.e., is displaying less than the entire image. The developer has
the option of separately enabling the vertical and horizontal scroll bars or of
disabling both. ScrollBarsis an enumerated property that specifies how the scroll
bars are displayed when the image is zoomed.

The options for theScr olIBar sproperty are as follows:

0 No Scroll Bars

1 Vertica Scroll Bar Only

2 Horizontal Scroll Bar Only
3 Both Scroll Bars

When the scroll bars are enabled and the image is zoomed, using the scroll bars to
navigate within the image will update the Zoom Region properties each time the
image is moved.

Pan Window

A Pan Window is a second display window that displays a thumbnail of the entire
image in the main viewing window.

When the main viewing window zooms into a portion of the image,
the Pan Window's Working Region coordinates are set to match the
main window's Zoom Region coordinates. Changing either set of
coordinate properties causes the other window to update.

This highlighted region in the Pan Window may be dragged around
using the mouse when thel eftButtonOptionor RightButtonOption
property is set to5--DragRegion

When the Pan Window's region is moved, the displayed region of the
main image will move with the region on the Pan Window.

Any TM SSequoia Display control can be made into a Pan Window through the
following steps:

1) Link the Pan Window to the main display window by setting the Pan
Window'sl mageDataSour ceproperty to the main Display control:
TMBD spPan. | nageDat aSour ce = TMSD spMai n. Li nk

2) Set the Pan Window'sT humbnailByteSizeproperty to specify the
image data size of the thumbnail displayed in the Pan Window:
TMBD spPan. Thunbnai | Byt eSi ze = 5000
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3) Set the Pan Window'sDisplayM odeproperty to2--Pan Window
TMBD spPan. Di spl ayMbde = 2

4) Set one of the mouse buttons on the Pan Window t6--Drag Region
TMBD spPan. Lef t ButtonQption = 5

5) When any image is displayed in the TM SDispMain control, and the
image is zoomed, the user can scroll through the main image by
moving the highlighted region in the Pan Window.

Panning the Main Window

The L eftButtonOptionand RightButtonOptionproperties each have the
enumerated option6--Drag Tool. When one of the mouse buttons is set to this
option, and the image is zoomed, the user can depress and hold down the mouse
button and then drag the image by moving the mouse cursor.

Usually, the image will be moved to maintain the cursor over the same point in the
image. However, if the cursor is moved near the edge of the Display control, the
image will continue to scroll in that direction.

The Working Region

ImageBASIC offers the ability to read, write, examine, modify and recognize image
datawith very little coding. In most cases, a portion of the image known as the
Working Regionis the only part of image that is of interest. The Working Region
does default to the entire image, but the region is frequently changed to define a
smaller section of the image.

By setting this region to a smaller subset of the image, portions of the image can be
manipulated or passed to another ImageBASIC control for OCR or other
processing. The Working Region may be set interactively by the mouse user or
through code that sets the properties that define the Working Region.

Visual Selection of the Working Region

Chapter 3 shows how the mouse can be configured to select the Working Region.
Briefly, if theL eftButtonOptionor RightButtonOptionproperty is set tol--

Rubber Band the Working Region properties will automatically be set when a
region is selected by holding down that mouse button and dragging out a rectangle.
The portion of the image that was selected by the mouse will be specified in
unscaled image coordinates in the Working Region properties.
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After the Working Region is selected, either by mouse interaction or by explicitly
setting the Working Region properties, detailed below, this region may be printed or
processed by another ImageBASIC control independent of the rest of the image.

Enabling Visual Selection of the Working Region

The options for both thel eftButtonOptionand the RightButtonOptionproperties
are asfollows:

0 Normal

1 Rubber Band

2 Proportional Rubber Band
3 Zoom

4  Proportional Zoom

5 Drag Region

1--Rubber Bandand 2--Proportional Rubber Bandooth allow the visual definition
of the Working region. The only difference between the options is that-
Proportional Rubber Bandforces the region that is selected to match the aspect
ratio of the display window.

Highlighting the Working Region When Visually Defining

When a Working Region is selected by dragging out a region using the mouse
options described above, region may be visually indicated on the display window or
it may be left unmarked. The default behavior, as assigned to the right mouse
button, is to show the Working Region in inverted colors.

This behavior may be modified by changing the eftM ouseBoxStyleor
RightM ouseBoxStyleproperty according to the following enumerated list:

0 None
1 Hollow
2 Solid

0--Nonemakes no visible change to the displayed image.

1--Hollowdraws a solid, single line around the perimeter of the Working Region as
it is being drawn.

2--Solid shows the Working Region in inverse colors.
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Programmatic Selection of the Working Region

The image coordinates that define the Working Region are specified by four
properties. These properties may be set either in code or using the mouse. To set
them with the mouse, one of the mouse buttons must be set to a rubber band option
using theL eftButtonOptionor RightButtonOptionproperty. The Working

Region properties are as follows:

RegBottom
RegL eft
RegRight
RegTop
RegBottom Property

Specifies the lower edge of the Working Region. The coordinate supplied by this
property is the number of pixels from the top edge of the original image (i.e., the
image file, not the scaled display copy of the image).

RegL eft Property

Specifies the left edge of the Working Region. The coordinate supplied by this
property isthe number of pixels from the left edge of the original image (i.e., the
image file, not the scaled display copy of the image).

RegRight Property

Specifies the right edge of the Working Region. The coordinate supplied by this
property isthe number of pixels from the left edge of the original image (i.e., the
image file, not the scaled display copy of the image).

RegTop Property

Specifies the upper edge of the Working Region. The coordinate supplied by this
property is the number of pixels from the top edge of the original image (i.e., the
image file, not the scaled display copy of the image).

Assuming the image in question has been scanned at 300 DPI, the property values
shown below will define theN or king Regionas an area one inch wide and three
inches tall starting one inch from the top and |eft edges of theimage. This small
portion of the image could be passed to an OCR engine to extract indexing
information for storage and retrieval of the image file.

TMVBD spl. RegLeft = 300
TMBD spl. RegTop = 300
TMBD spl. RegR ght = 600
TMBD spl. RegBott om = 1200
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Highlighting the Working Region

A Working Region is always defined when an image is displayed, but defaults to the
entire image when each image is first opened. When a Working Region is defined
by dragging out a region using one of the mouse buttons (refer to/isual Selection

of the Working Regiori on page37), the default behavior of the TM SSequoia
Display control isto highlight the Working Region in inverted colors.

After aWorking Region has been defined either by explicitly setting the Working
Region coordinate properties or by using the mouse to drawn the region, it may be
hidden and displayed at any time using th&VorkingRegionStyleproperty.

WorkingRegionStyleis an enumerated property with the following options:

0 None
1 Hollow
2 Solid

0--Nonemakes no visible change to the displayed image.
1--Hollowdraws a solid, single line around the perimeter of the Working Region.

2--Solid shows the Working Region in inverse colors.

Filling the Working Region

The Working Region may be filled in white or black to remove or hide the image
data. Unlike using annotationsto fill or cover aregion, filling the Working Region
through the display control's method will permanently destroy any existing image
datain the region. Of course, a previously saved copy of the image may be reloaded
to restore the original image.

To color the Working Region either all white or all black, execute the
FillWorkingRegionmethod. This method accepts a single enumerated parameter
which specifies the color of the fill:

0 Black

1 White

Call this method as shown below to color the entire Working Region black:
TMBD spl. Fi | | Wr ki ngRegi on 0

Note: A behavior has been reported under Windows 95 using any HP LaserJet 4
printer driver in which the filled region is not printed asfilled immediately after
this method is executed. The region is printed as it was originally present in the
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image. To correct this behavior, either save and load the image before printing or
set the printer's Graphics Mode to Raster graphics (defaults to Vector graphics).

Analyzing the Working Region

The relative density of colored pixelsin the Working Region may be determined.
This function was created for those users who needed a quick way to recognize
separator sheets and microfilm image blips.

The GetRegBlack Per cent method analyzes the Working Region and determines
what percentage of the region is comprised of black pixels. Because of the rounding
errors in the function, always expect to get at least 1% returned by the method.

One possible use of this function is the identification of separator sheets. Separator
sheets may be printed with a single square of black in one corner and a bar coded
index in the middle of the page. An application can select aregion that is within
the expected location of black square and text the pixel density in that region for all
pages. If thisis a separator sheet, the value will be very high. If a separator page is
found, the application searches for and decodes the bar code.

i nt Percent = TMVBD spl. Get RegBl ackPer cent

Different types of image data generally return values in specific ranges. A region of
normal text usually returns a value of 20% to 30%, bar codes return values of 40%
to 60%, and pictures may vary from 15% to 70% depending on their complexity.

If aregion istested on a color image, the image data will be converted to bitonal
before the density is calculated. Analysis of pixel density in color images can be
unpredictable because of the thresholding that is applied, but the values are
generally very high because most colors will be thresholded to black.

Applying the Working Region

When image data is passed from the TM SSequoia Display control to another
ImageBASIC control -- for example, to a TextBridge control for OCR or to a

TM SSequoia File control for saving -- either the entire image may be used by the
recipient control, or only the Working Region may be used.

Each of the ImageBA SIC controls that can take advantage of the Working Region is
designed with complementary features:

The file access controls have aSave method, which writes the entire
image to file, and theSaveRegionmethod, which writes only the
image defined as part of the Working Region.
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The recognition controls have anOCRPageand an OCRRegion
method which will process the specified portion of the image received
from the Display control.

The Pan Window, as described in the section titledPan Window" on
page 36, is based in part on the position of the Working Region in the
Pan Window control.
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Chapter 5: Printing from ImageBASIC

Overview of Printing

Adding printing functionality to your ImageBASIC programsis as easy as
adding scanning. The are basic printing functionality sends a single images to
the printer asasingle print job. Thereis a set of more powerful printing
capabilities that permit you to size multiple images and "paste them up” on a
single page sent to the printer.

ImageBA SIC uses the standard Windows interface and Windows drivers to
communicate with the printer. In thisinterface, we are sending uncompressed
image data to the printer, and this can affect performance. Even with only a
modest CPU, generating the print file does not in itself take up much time.
Sending the data across to the printer will take time if your printer does not
have much memory or if you are communicating with your printer by serial
cable. A parallel printer or Ethernet connection will be significantly faster.

All printing operation default to use the Windows Print Manager to queue the
information on disk and not require you to wait for the printer to accept it all.
This can be changed only through the Print Manager or Control Panel.

Image Scaling When Printing

ImageBASIC sends image data to the printer in a fashion analogous to how the
datais sent to adisplay window: it is automatically scaled to fit. If you are
sending aregion of the image to the printer, then it will be scaled to print as
large as possible. Thiswill be done by fitting the hardest dimension. If the
aspect ratio (proportion of width to height) of the Working Region is the same
as that of the printer output, then the selected region will use the entire paper.

If, for example, the paper is8.5" X 11", and theimage is 4.25" X 3", then
ImageBASIC will print theimage at 8.5" X 6". Thisis the same technique of
scaling used for display, as discussed in Chapter 2.

Adjusting for Laser Printer Margins

Most laser printers have dead space of 1/4 inch around the perimeter of the
page where they do not print. Y ou may have had the experience of laying out a
document and having the printer driver tell you that you were printing too close
to the edge of the page. In order to avoid having this problem cause a loss of
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image data, we have built in a scaling factor into ImageBASIC to correct for
this.

If you are printing an image that is 8.5" X 11", ImageBA SIC will automatically
scale it downto 8" X 10.5", so that it will print in its entirety. This permits the
laser printer to maintain its 1/4 inch border at the top, bottom, right and left
edges without compromising the image data.

Printer Selection and Setup

Printer selection can be accomplished either through standard dialogs or

through property settings. TheSelectPrinter method opens a standard printer
selection dialog. Alternatively, several properties specifying the print driver,
the print port and the printer hardware may be explicitly set by the developer.

Standard Printer Dialogs

The printer selection and setup dialogs used by the TM SSequoia Display
control are standard Windows dialogs. The exact information displayed in
these dialogs is controlled by Windows based on the printers installed on the
local system and the capabilities of those scanners.

As detailed in the following sections, the application can select a printer
through either a standard, Windows interface or through a series of properties
that specify the printer driver, port and device. In either case, the selected
printer must be installed according to it manufacturers instructions and an
appropriate Windows printer driver installed.

Printer Selection Dialog

When called, theSelectPrinter method will display a standard printer selection
dialog, allowing the user to select from all currently installed printers. A
typical dialog is shown below:
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[currently HP LaserJet 4 Plus/4M Flus on prefect/hpd [LPT2:]]
O Specific Printer:
|HP LaserJet 4 Plus/4M Plus on prefect/hp4 [LPTZ2:) |£I
Orentation— | [ Paper
» @ Portrait Size:  [Letter81/2x11in _ [3]
o Landscape Source: |Auln Select |£l

The printer may also be selected through code, rather than through the GUI
shown above. Refer to "Programmatic Selection of a Printérfor details on this
procedure.

The printer setup options are available through an 'Options..." or 'More...'
button in the printer selection dialog. A standard Windows printer setup
dialog, dependent on the current printer, will be displayed when this button is
clicked.

Programmatic Selection of a Printer

If you prefer to limit the printing options available to the user, or your
application must automatically select from one or more printers, severa
properties are available to select the printer.

Print setup cannot be performed programatically, but any changes that are
made through the setup dialog will be maintained throughout a single instance
of an application.

Any programatically selected printer must be installed and configured properly
before it is specified through these properties.

Programmatic printer selection is based on the following properties:

PrinterPort
PrinterDevice
PrinterDriver

The Printer Port property specifies the port that will accept the printer
commands. This property must specify the full port name:

TVBD spl. PrinterPort = "LPTL1:"
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The Printer Deviceproperty must specify the Windows name for the printer
hardware. This name may be found in the Print Manager or printer selection
dialog. A typical setting for this string property is as follows:

TMBD spl. PrinterDevice = "HP LaserJet 4 Pl us/4M Pl us"

The Printer Driver property specifies the name of the printer control language
driver file with no path and no extension, as shown below:

TVBD spl. PrinterDriver = "HPPCLSE'

If any of these propertiesis set to an invalid value, or the application cannot
verify the presence of the specified device, the TM SSequoia Display control
will use the Windows default printer.

The valid values for these properties can be found by using thelectPrinter
dialogto select a printer and then querying these properties. Alternatively, all
installed printers are recorded in WIN.INI in the [Devices] section for
Windows 3.x and Windows 95. These entries are as follows:

HP LaserJet 4 Pl us=HPPCL5MS, LPT2:, 15, 45

The text to the left of the equal sign (=) is the Printer Device, in this case "HP
LaserJet 4 Plus".

Thefirst entry to the right of the equal sign is the Printer Driver, in this case
"HPPCL5MS".

The Printer Driver is separated from the Printer Port ("LPT2:") by a comma.

Printing a Single Page

The basic printing functions of the TM SSequoia Display window allow printing
of either the entire image or a portion of theimage. If only a portion, or region,
of theimage isto be printed, it is the Working Regiothat is printed, and not

any arbitrary region.

Printing the Whole Image

The Printlmagemethod sends the entire image in the TM SSequoia Display
window to the printer. This method always prints one entire page, even if the
Working Region has been set or one page of a multi-page image file is being
displayed.
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When sent to the printer, the image will be scaled as large as possible to fit the
page size. The image will be printed as it is displayed -- inverted, rotated, etc.
The command to print the currently displayed image is as follows:

TMVBD spl. Pri nt | mage

Printing a Region of the Image

The PrintRegion method sends the image data defined as the Working Region
to the printer. 1f no Working Region has been specified, the region defaults to
the entireimage. For details on selecting a Working Region, refer to Chapter
4.

Unless theStartPrintJob method has been called, each region that is printed
using this method will be sent to the print queue as an individual print job.

The image sent to the printer will be scaled as large as possible to fit the page
size while maintaining its aspect ratio. The region will be printed asiit is
displayed; e.g., ifinvert is True, the printed image will be inverted; if the
image is displayed rotated, it will be printed rotated.

For example, to print the top half of an image, the following routine may be
run:

Private Sub Print Topof | nage()

set the Working Region to the top half of the
i mage
TMBD spl. RegTop = 0
TMBD spl. RegLeft = 0
TMBD spl. RegR ght = TVBD spl. | nageWdt h
TMBD spl. RegBottom = (TMBD spl. | mageHei ght / 2)
print the selected region
TMVBD spl. Pri nt Regi on
End Sub

Advanced Printing Options

Two advanced printing options are available -- sending multiple pages to the
printer as a single print job, and printing multiple images on a single page.

The basic printing functions send a single page, whether it contains the entire
image or just a portion, as an entire print job. Some circumstances require the
user to compose a print job consisting of multiple pages that are sent to the
printer as abatch. All of the component pages of a print job are kept grouped
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together, even on a network, where various people are competing for a printer.
This keeps the job from being interrupted by another user's print request.

Operating on the same principles as cut and paste operations, the TM SSequoia
Display window can build up a single print page that contains data from several
different images. This one page can then be sent to the printer as ajob or it can
be included as part of alarger print job.

Print Jobs

To help prevent the mixing of print pages on a shared printer, a single print job
composed of multiple pages may be created within ImageBA SICAfter
initializing the new print job, al pages printed from ImageBASIC will be held
until the print job is completed. At that time, all of the pages will be sent to the
printer as a single print job.

The following methods are used to start and end a print job:

StartPrintJob  Initiates a new print job and holds all pages printed from
ImageBASIC in the print spool until thejobis
completed, and all pages can be set asa single job.

TMBD spl. StartPrintJob

After this method is executed, the Display control can
load and print any number of images or image regions.
The only limitations on the number of pages and
complexity of the print job are the memory and drive
space on the PC that is required to hold the entire print
job.

The print job can include image pages printed using the
Printlmageand PrintRegion methods as well as virtual
print pages as described in the section Printing Multiple
Images on One Pagé on page50.

EndPrintJob Signals completion of the print job and releases all pages
to the printer.

TVBD spl. EndPri nt Job

AbortPrintJob  Cancels the current print job and removes any existing
pages from the print spool.

TVBD spl. Abort Print Job
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Note: If the workstation is connected to a network printer, and Windows is
configured to send print jobs directly to the network print spool, the
AbortPrintJobmethod cannot del ete the print pages already on the network
print server. To allow ImageBASIC to remove partial print jobs when this
method is executed, Windows must be configured to spool locally.
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For example, the following code will load an image file and print all of the
pagesin that file as a single print job:

link the Display control to a File control
TMVBD spl. | mageDat aSour ce = TMSFi | el. Li nk

|l oad an inmage file which will display the
first
page in the Display w ndow
TVBFi | el. LoadFil e "c:\mul t page. tif"
start the print job -- this will hold all
print
commands sent to the printer as a single job
TMVBD spl. StartPrintJob
sequentially load all of the images in the

current file and then print each page
For intLoop = 1 to TMSFi | el. PageCount

TMVBFi | el. Pagel ndex = i nt Loop
TVBD spl. Refresh
TMBD spl. Pri nt| mage

Next i ntLoop

after all pages are in the print queue, send
t he

entire batch to the printer as a single job
TVBD spl. EndPri nt Job

Printing Multiple Images on One Page

The TM SSequoia Display window can print multiple images on a single page
that is sent to the printer. The process of creating this multi-image pageis
frequently referred to a printing to avirtual page. The concept of a virtual page
arises because the display window creates a blank image in memory, and
subsequent images printed from the display window will all be sent to this
blank image.

The virtual page is created in memory by thé&tartPrintPagemethod. Once
this method is invoked, all regions and pages printed usingr intl mageand
PrintRegion methods will be printed to the same virtual page, until thereisa
call toEndPrintPage

When the EndPrintJobmethod is invoked, the page will be sent to the print
spool as any other page. If called within a print job, the page will be held until
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thejob isfinished. If no print job has been started, the page will be sent
immediately to the printer.

Example: Specifying the Print Region on a Virtual Page

StartPrintPageis primarily used in conjunction with the Print Target
Properties to print image data from multiple images to different areas of the
same page. WhenStartPrintPageis called, several Print Target properties are
populated and describe the virtual print page. These properties are as follows:

PrintTargetBottom Specifies the bottom of the portion of the page
into which the nextPrintl mageor PrintRegion
command will be directed

PrintPageHeight Reports the number of pixelsin the height of the
printable area of the page

PrintTargetL eft Specifies the left edge of the portion of the page
into which the nextPrintl mageor PrintRegion
command will be directed

PrintTargetRight Specifies the right edge of the portion of the
page into which the nextPrintl mageor
PrintRegion command will be directed

PrintTargetTop Specifies the top of the portion of the page into
which the next Printlmageor PrintRegion
command will be directed

PrintPageWidth Reports the number of pixelsin the width of the
printable area of the page

For example, the following code will print two images to asingle page. The
first image will be scaled to fit in the top half of the page, and the second image
will be fit to the bottom half of the page.

link the display control to a file control
TMVBD spl. | mageDat aSour ce = TMSFi | el. Li nk

begin the print page
TMVBD spl. Start Pri nt Page

| oad and display an i mage
TMVBFi | el. LoadFile "c:\1001.tif"

sel ect the top half of the print page
TMBD spl. Print Target Left = 0
TMBD spl. Print Target Top = 0
TMBD spl. Print Target R ght = TMBSD spl. Pri nt PageW dt h
TMBD spl. Pri nt Tar get Bott om = TMVBD spl. Pri nt PageHei ght/ 2
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print the displayed image to the above region
TMVBD spl. Pri nt | mage

| oad anot her i mage
TVBFi | el. LoadFile "c:\tiff\2002.tif"

sel ect the bottomhalf of the virtual print
page
TMBD spl. Print Target Top = (TMSD spl. Pri nt PageHei ght /
2)
TMBD spl. Pri nt Tar get Bott om = TMVBD spl. Pri nt PageHei ght

send the image to the virtual print page
TVBD spl. Pri nt| mage

send the page with both images to the printer
TVBD spl. EndPri nt Page
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Chapter 6: Reference

Properties, Methods and Events

AboutBox Method
Definition
Displays the ImageBA SIC About box supplying version and contact information.

Syntax
TMBD spl. About Box

Comments

This message box is application modal and displays version, copyright, licensing,
and legal notices. The message box will be unloaded when the OK button is
clicked.
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AbortPrintJob Method
Definition
Ends the current print job and removes existing pages from the print spool
without sending to the printer.

Note: If printing to a network print spool, the pages already in the spool cannot
be removed by this method.

Parameters
None

Syntax
TVBD spl. Abort Print Job

Data Type
Short Integer

Returns
1 on success

0 on error

See Also
StartPrintJob Method, EndPrintJob M ethod

Comments

Each time the Star tPrintJob method is executed, it must be followed by either a
call to EndPrintJob(which will send the job to the printer) orAbortPrintJoh

Note Under Windows NT 4.0, calling this method during a virtual print job
invalidates the printer device context (sed”rinter DC property) held by the
control. The TM SSequoia Display control then creates a new device context for
the printer specified in the propertiesPrinter Device, Printer Driver, and
PrinterPort. The new printer DC takes on the default settings for that printer,
and does not inherit the settings (e.g., Orientation, Paper Source, etc.) from the
old printer DC.

Under Windows 95, the printer DC is not invalidated, and the current printer
settings are maintained.
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AcceptDragFiles Property
Definition
If True, the Display control's=ilesDroppedevent is enabled and the control will

accept files dragged from the File Manager or Explorer and dropped onto the
control. If False, the event will not occur.

Note: The EventM ask property supersedes theFireGUI Eventsand
AcceptDragFilesproperties. These properties are maintained for backward
compatibility.

Data Type
Boolean

Syntax

TMBD spl. Accept DragFil es = bool Opti on
Design Access

Read/Write

Runtime Access
Read/Write

See Also
FilesDropped Event

Possible Values
True

False

Comments
When files are dropped on the Display control after dragging from the File
Manager or Explorer, theFilesDroppedevent occurs, reporting the names of the
files. If this property is False, the event will not occur.
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Active Property
Definition
If set to True at design time, the control will 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.

Data Type
Boolean

Syntax
TMVBD spl. Active = bool Option

Design Access
Read/Write

Runtime Access
Read/Write (see limits below)

Comments

If this property is set to True (the default) at design time, the control is fully
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 server will not verify an available token for the control.

If the control initializes withActive set to False, this property must be explicitly
set to True by the application. UntilActiveis set to True, the control will ignore
all instructionsto it.

If the control failsto find alicense token, the ctive 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.
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AutoRefresh Property
Definition
Specifies whether or not the Display control will automatically refresh the screen
when changes occur to the image.
Data Type
Boolean

Syntax

TMBD spl. Aut oRefresh = True
Design Access

Read/Write

Runtime Access
Read/Write

Possible Values
True (Default)

False

See Also
Refresh M ethod

Comments

If this property is False, all screen refreshes of the Display window must be
performed manually by executing thé&kefr esh method.

If this property is True, most changes to the image will be automatically reflected
on the screen. A notable exception is changes made to annotations which always
require an explicit refresh before they will be displayed.
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Click Event
Definition
Occurs when the user presses and then rel eases a mouse button over the
TM SSequoia Display window.
Parameters
None

See Also
DblClick Event, MouseDown Event, MouseUp Event

Comments
This event will occur for any mouse button click, including dragging to define a
region on the displayed image.

This event can be enabled and disabled through th&ventM ask property.
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ColorPaletteType Property
Definition
Specifies the color palette that is applied to the displayed image.

Data Type
Enumerated

Syntax
TMBD spl. Col or Pal ett eType = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also

ColorScalingM ethod Property
Possible Values

0 System

1 Optimal

2 Rainbow

3 Grayscale

Comments

When an image contains more colors than the display is capable of representing,
the display window must calculate the palette to use for the display of that image.
If extensive calculation is required to build a palette, the display of the image will
be slower. The valid options for this property are as follows:

0--Systemuses the current system palette to display the image.

1--Optimal calculates the best possible palette for the image. Thisisthe
slowest option as the entire image must be analyzed prior to display.

2--Rainbowapplies a palette of evenly separated colors.

3--Grayscaledisplays the image as grayscale. This affects only the display of
the image but not the image data itself.
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ColorReductionType Property
Definition
Specifies the method used by the control to reduce the number of displayed colors
when the original image file contains more colors than the monitor can display.

Data Type
Enumerated

Syntax
TVBD spl. Col or Reduct i onType = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
ColorScalingM ethod Property

Possible Values

0 Dither

1 Halftone

2 Threshold
Comments

O--Dither creates a dither pattern of the two closest display palette colors.
1--Halftonecreates a newspaper-like halftone of dots to simulate tones.

2--Thresholdselects the single display palette closest to the original image color.
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ColorScalingMethod Property
Definition
Specifies the type of color conversion performed when the display colors do not
exactly match the image colors.

Data Type
Enumerated

Syntax
TMBD spl. Col or Scal i ngMet hod = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
ColorPaletteType Property

Possible Values

0 Linear

1 Dither

2 Halftone
Comments

When color images are displayed, the colors defined in the image file frequently
cannot be exactly duplicated by the video adapter or monitor. The closest match
that can be displayed is usually substituted. Other options are available through
this property:

O--Nearest isthe default and simply displays the image with the closest system
color available.

1--Linear is similar to the above option except that next highest palette entry is
always chosen.

2--Bilinear will dither the colors that do not match exactly, mixing the two
closest display colors.
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DblIClick Event
Definition
Occurs when either mouse button double clicks on the TM SSequoia Display
window.

Parameters
None

See Also
Click Event

Comments
The time in which the double click must occur is defined in the Windows setup.

This event can be enabled and disabled through th&ventM ask property.
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DisplayBottom Property
Definition
Reports the image coordinates of the bottom edge of the Display window relative
to the top edge of the image data.

Data Type
Long Integer
Syntax
| ngPosi ti on = TMBD spl. D spl ayBott om
Design Access
Not Available
Runtime Access
Read-only
Possible Values
Any integer value, including negative values

See Also
DisplayL eft Property, DisplayRight Property, DisplayTop Property, ZoomBottom
Property

Comments

The displayed image will not necessarily completely fill the Display window. In
this case, the value of this property can be larger than the image height.
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DisplayLeft Property
Definition
Reports the image coordinates of the left edge of the Display window relative to
the left edge of the image data.
Data Type
Long Integer

Syntax

| ngPosi tion = TMBD spl. Di spl ayLeft
Design Access

Not Available

Runtime Access
Read-only

Possible Values
Any integer value, including negative values

See Also

DisplayBottom Property, DisplayRight Property, DisplayTop Property, ZoomL eft
Property

Comments

The displayed image will not necessarily completely fill the Display window. In
this case, the value of this property can be less than zero.

A negative value indicates that there is space between the left edge of the image
data and the left edge of the Display window. A positive value indicates that
some image data extends to the left of the Display window. By default in this
case, scroll bars will be displayed.
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DisplayMode Property
Definition
Specifies how the Display control will be used -- normally, as a thumbnail display
or as a Pan Window.
Data Type
Enumerated

Syntax
TVBD spl. D spl ayMbde = enunOpti on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
Thumbnail ByteSize Property, L eftButtonOption Property

Possible Values
0 Normal

1 Thumbnail
2 Pan Window

Comments

Used in conjunction with thel humbnailByteSizeproperty, DisplayM odecauses
the Display control to show only athumbnail of the image received by the control
or allows the normal, full resolution display of the image data.

0--Normal allows regular display of images and is the default.

1--Thumbnail causes the control to scale the incoming image data to the size
specified in the ThumbnailByteSize property and to display this lower-
resolution image. By reducing the size of the image data, system resources
are saved.

2--Pan Windowcauses scaling just likel--Thumbnail, but additionally allows
the linking of this control to another Display control which must be
specified in thel mageDataSour ceproperty. Refer to the section "Pan
Window' in Chapter 4 for implementation details.
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DisplayRight Property
Definition
Reports the image coordinates of the right edge of the Display window with O
(zero) at the left edge of the image data.

Data Type
Long Integer
Syntax
| ngPosi ti on = TMBD spl. D spl ayR ght
Design Access
Not Available
Runtime Access
Read-only
Possible Values
Any integer value, including negative values
See Also
DisplayBottom Property, DisplayL eft Property, DisplayTop Property, ZoomRight
Property

Comments

The displayed image will not necessarily completely fill the Display window. In
this case, the value of this property can be larger than the image width.
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DisplayTop Property
Definition
Reports the image coordinates of the top edge of the Display window relative to
the top edge of the image.
Data Type
Long Integer

Syntax

| ngPosi ti on = TMBD spl. D spl ayTop
Design Access

Not Available

Runtime Access
Read-only

Possible Values
Any integer value, including negative values

See Also

DisplayBottom Property, DisplayRight Property, DisplayL eft Property, ZoomTop
Property

Comments

The displayed image will not necessarily completely fill the Display window. In
this case, the value of this property can be less than zero.

A negative value indicates that there is some space between the top of the image
data and the top of the Display window. A positive value indicates the some of
the image data extends above the Display window, when scroll bars will be
displayed by default.
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DoClick Method
Definition
Causes theClick event to occur.
Parameters
None
Syntax
TVBD spl. Dod i ck
Data Type
None
Return Values
None
See Also
Click Event, LeftButtonOption Property, RightButtonOption Property

Comments

Calling this method is equivalent to triggering theClick event. This method may
be used at any time, even when the mouse buttons are set to an option that would
prevent them from triggering theClick event.
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EndPrintJob Method
Definition
Ends the creation of a print job, allowing the job to be released to the printer.

Parameters
None

Syntax

TVBD spl. EndPri nt Job
Returns

None

See Also
StartPrintJob Method

Comments
This method must be called once for eactBtartPrintJobmethod that is called.

Refer to the StartPrintJob method for details on the creation of multi-page print
jobs.
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EndPrintPage Method
Definition
Ends the creation of avirtual print page, signaling its completion.

Parameters
None

Syntax

TVBD spl. EndPri nt Page
Returns

None

See Also
StartPrintPage M ethod

Comments
A virtual print pageis created by calling the StartPrintPage method. This virtual
page is held in memory and can have multiple images printed to it. Refer to the
StartPrintPagemethod for more details on this process.
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Error Event
Definition
Occursfor any error internal to this control.

Parameters
See below

Comments

Each error internal to this control causes the Error event to occur. In the Error
event, additional error reporting can be allowed through th€ancel Display
parameter. See the section "Error Reporting and Trappinyj in Appendix A for
details.

This event can be enabled and disabled through th&ventM ask property.

Parameters for this event are as follows:

Number Reports the error number; see the section "Error Numbersin
Appendix A for alist of possible values.

Description Reports a descriptive string of the error

SCode Reports the Visual Basic runtime error number, equal to
Number plus the constant vbObjectError.

Source Reports a string of the source of the error

HelpFile Reports the name of a help file that should explain this error

HelpContext Reports the help contet ID in HelpFile for this error

CancelDisplay Specifies whether or not a built-in message box and/or a
runtime exception will report the error.

The following constants are defined for th&Cancel Display parameter:
ibErrNoAction (256)

No display or runtime error; al code in this event is processed normally, so
error recovery can be performed in theerror event.

ibErrDisplay (1)

Only display built-in message; all code in th&rror event is still
processed.

ibErrDisplayAndRaise (3)

Thisisthedefault behavior. Display message box and raises runtime
exception.

ibErrRaise (2)
Only raise runtime exception
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EventMask Property
Definition
Enables and disables select events.

Data Type
Enumerated Integer

Syntax
TMBD spl. Event Mask( event| D) = i bEvent MaskEnabl e

Design Access
Not Available

Runtime Access
Read/Write

Possible Values
ibEventM askEnable
ibEventM askDisable

Comments
If set toibEventMaskEnable the event specified by thesventlD will occur.

If set toibEventMaskDisable the event specified by thesvent!D will not occur.

Application performance can sometimes be notably improved by disabling unused
events. TheEventM ask property is used to enable and disable certain events that
are not be used in the application.

For example, theM ouseM oveevent may need to be disabled. The following code
will do this:
TMVBD spl. Event Mask( dspEvent MouseMove) = i bEvent MaskDi sabl e

To enable, for example, thePaint event, execute this code:
TMBD spl. Event Mask( dspEvent Pai nt) = i bEvent MaskEnabl e

The events that can be enabled and disabled through th&ventM ask property are
shown in Table 1, below.
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Table 1. EventMask Constants

Event eventl D Constant

Click dspEventClick

DblClick dspEventDbIClick

Error dspEventError

FilesDropped dspEventFilesDropped
ImageDataChanged dspEventlmageDataChanged
MouseDown dspEventM ouseDown
MouseMove dspEventM ouseM ove
MouseUp dspEventM ouseUp

Paint dspEventPaint

The numerical values assigned to these constants are subject to change in future
revisions of ImageBASIC. Therefore, it is advisable to always use the constants
when referencing these events in theEventM ask property.

Note: The EventM ask property supersedes theFireGUI Eventsand
AcceptDragFilesproperties. These properties are maintained for backward
compatibility.
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FilesDropped Event
Definition
Occurs when either mouse button double clicks on the TM SSequoia Display
window.

Parameters
FileCount Long integer reporting the total number of files

FileName Variant array of the file names

See Also
EventMask Property

Comments

Any dropped file must be opened by alinked File control to display it. The
following code snippet will instruct the File control to build a new document
composed of all of the files that are dropped:

Private Sub TMBD spl_Fi | esDropped(ByVal Fil eCount As Long,
ByVal FileNanme As Variant)

For intLoop = 1 to FileCount
If intLoop = 1 Then
TMVBFi | el. LoadFi | e Fi |l eName(i nt Loop)
E se
TNVBFi | el. AppendFi | e Fi | eNane(i nt Loop)
End If
Next i ntLoop
End Sub

This event can be enabled and disabled through th&ventM ask property.
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FillwWorkingRegion Method
Definition
Fills the current Working Region with either white or black pixels.

Parameters
FillColor Enumerated specification of the fill color:
0 Black
1 White
Syntax
TMVBD spl. Fi | | Wor ki ngRegi on Fil | Col or
Returns
None
See Also

RegBottom Property

Comments
The currently defined Working Region will be filled with the specified color.

Note: A behavior has been reported under Windows 95 with an HP LaserJet 4
printer: Thefilled region is printed as originally present, not filled. To correct
this behavior, either save and load the image before printing or set the printer's
Graphics Mode to Raster graphics (defaults to Vector graphics).
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FireGUIEvents Property
Definition
Enables or disables thePaint and M ouseM oveevents.

Note: The EventM ask property supersedes theFireGUI Eventsand
AcceptDragFilesproperties. These properties are maintained for backward
compatibility.

Data Type
Boolean

Syntax
TMBD spl. FireGQJ Events =  bool Opti on

Design Access
Not Available

Runtime Access
Read/Write

See Also
Paint Event, MouseMove Event

Possible Values
True

False (Default)

Comments

The Paint and M ouseM oveevents require substantial processor time when
executed because of the frequency with which they occur. If these events are not
required, some processor time may be freed by disabling the events through the
FireGUIEventsproperty. This property defaults to False, thereby disabling the
events.
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FitToHeight Method
Definition
Scales the image to fit the height of the image to the height of the display
window.
Parameters
None

Syntax

TMBD spl. Fit ToHei ght
Returns

None

See Also
FitToWindow Method, FitToWidth Method

Comments

Calling this method resets the scaling factor to display the entire height of the
image in the display window. If the image iswider than the window, the excess
image data will be allowed to pass the right edge of the display.
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FitTowidth Method
Definition
Scales the image to fit the width of the image to the width of the display window.

Parameters
None

Syntax

TVBD spl. Fit Towdt h
Returns

None

See Also
FitTowindow Method, FitToHeight Method

Comments

Calling this method resets the scaling factor to display the entire width of the
image in the display window. If the image does not fit the window, the image
will extend past the bottom of the window.
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FitTowindow Method
Definition
Scales the image to display the entire image in the display window.

Parameters
None

Syntax

TVBD spl. Fi t ToOW ndow
Returns

None

See Also
FitToHeight Method, FitTowidth Method

Comments

The image will be scaled to fit the window completely, identically to the default
display of the image when first loaded.
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GetRegBlackPercent Method
Definition
Determines the ratio of black pixelsin the currently defined Working Region.

Parameters
None

Syntax
| ngPercent = TMBD spl. Get RegBl ackPer cent

Data Type
Long Integer

Returns
Integer percentage of black pixelsin region

Comments

This method analyzes the Working Region and determines what percentage of the
region is comprised of black pixels. Color image data will be converted to bitonal
before the density is calculated.

Different types of image data generally return values in specific ranges. A region
of normal text usually returns a value of 20% to 30%, bar codes return values of
40% to 60%, and pictures may vary from 15% to 70% depending on their
complexity. Because of the rounding errorsin the function, always expect to get
at least 1% returned by the method.
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GetScaledPicture Method
Definition
Creates a bitmap of the specified dimensions based on the currently displayed
image and returns the Windows handle to the bitmap (DIB).

Parameters
width Integer pixel width of the bitmap to create

height Integer pixel height of the bitma to create

Syntax
hDI B = TMBD spl. Get Scal edPi cture(  wi dt h, hei ght)

Data Type
Integer

Returns
hDIB Windows handle to the DIB that is created

See Also
SetPicture Method, DisplayM ode Property

Comments

Typically, this method will be used to create a thumbnail image for display in
another Visual Basic control such as a Picture Box. For example, the following
code snippet will scale the currently displayed image to relatively small
dimensions and display all pages of the current document in a control array of
Picture Box controls:
D mintLoop as Integer
TWVBD spl. | mageDat aSour ce = TMSFi | el. Li nk
TWVBFi | el. I nput Fi |l eName = "c:\inages\1001.tif"
For intLoop = 1 to TMSFi | el. PageCount
TMVSFi | el. Pagel ndex = i nt Loop
Load Pi cture(intLoop)
Pi cture(intLoop).Left = intLoop * 125
Pi cture(intLoop). Wdth = 100
Pi cture(intLoop).Picture = TMBD spl. Get Scal edPi ct ur e( 75,

90)
Pi cture(intLoop).Visible = True
Next i ntLoop
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hwnd Property
Definition
Reports the handle to the Display control.
Data Type
Long
Syntax
hW ndow = TMBD spl. hwd
Design Access
Not Available
Runtime Access
Read-only
See Also
Name Property

Comments

The value that is returned should not be stored for future use as the handle can
change; instead the property should be queried each time the control's handleis
required.
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ImageBitsPerSample Property
Definition
Reports the bits per sample in the currently displayed image's color definition.

Data Type
Integer

Syntax
i nt BPS = TMBD spl. | nageBi t sPer Sanpl e
Design Access
Not Available
Runtime Access
Read-only
See Also
ImageSamplesPerPixel Property
Comments
The level and type of color in an image is defined by three characteristics:
Bits Per Sample
Samples Per Pixel
Photometric Interpretation
Table 2, below, shows the most common color configurations.
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Table 2. Common Color Configurations

Color Description
Definition

SPP=1 Typical Bitonal
BPS=1 White encoded as 0
PI=0

SPP=1 16-level gray
BPS= 4 White encoded as 0
Pl=0

SPP=1 256-level gray
BPS= 8 White encoded as 0
Pl=0

SPP=3 24-bit (16.7 million colors)
BPS= 8 RGB

Pl =2

SPP=1 16-color

BPS= 4 Paletted

Pl =3

SPP=1 256-color

BPS= 8 Paletted

Pl =3

SPP Sanpl es Per Pi xel
BPS Bits Per Sanple
PI Photonetric Interpretation

For amore detailed discussion of color definition, refer to the section "Color
Limitations of File Formats in Appendix B.
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ImageDataChanged Event
Definition
Occurs when the image data that is being received from the control specified in
the ImageDataSour ceproperty changes.
Parameters
None
See Also
ImageDataSource Property
Comments

Thisevent isavital component in ImageBASIC's linking of controls. When the
image data that is being supplied to this control changes, this event occurs.

Batch processing operations that perform the same operations on a series of
images will almost always make use of this event to begin the processing on each
new image as it is received.

This event can be enabled and disabled through th&ventM ask property.
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ImageDataSource Property
Definition
Specifies the control from which this Display control will received image data.
Data Type
String
Syntax
TMBD spl. | mageDat aSour ce = i bControl .Link
Design Access
Read / Write
Runtime Access
Read / Write
See Also
ImageDataChanged Event

Comments

This property must specify an ImageBASIC control that can serve as the source of
image data. The most common image sources are File and Scan controls, but
other Display controls and TextBridge (during verification) are also valid sources.
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ImageHeight Property
Definition
Reports the number of pixelsin the height of the currently displayed image.
Data Type
Integer

Syntax
i nt Hei ght = TMBDI spl. | mageHei ght
Design Access
Not Available
Runtime Access
Read-only
See Also
ImageWidth Property, ZoomHeight Property

Comments
The height of the image as it was supplied to the Display control is reported here.
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ImageSamplesPerPixel Property
Definition
Reports the samples per pixel in the currently displayed image's color definition.

Data Type
Integer

Syntax
i nt SPP = TMBDI spl. | mrageSanpl esPer Pi xel

Design Access
Not Available

Runtime Access
Read-only

See Also
ImageBitsPerSample Property

Comments

The level and type of color in an image is defined by the Bits Per Sample (BPS),
Samples Per Pixel (SPP), and Photometric Interpretation (Pl). For a more
detailed discussion of color definition, refer to the section "Color Limitations of
File Formats' in Appendix B.
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ImageType Property
Definition
Optimizes the display of images based on the type of data contained in them.

Data Type
Enumerated

Syntax

enuniType = TMBDI spl. | mageType
Design Access

Read/Write

Runtime Access
Read/Write

Possible Values
0 Textua Document

1 LineArt
2 Photograph

Comments

The TM SSequoia Display control will use one of three display scaling algorithms,
each of which is optimized to display a different type of image. The defaubt-
Textual Documentis the most commonly used, but continuous tone image such as
photographs will be more clear and more appealing if displayed after setting
ImageT ypeto 2--Photograph
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ImageWidth Property
Definition
Reports the number of pixelsin the width of the currently displayed image.

Data Type
Integer

Syntax

i nt Wdth = TMBD spl. | rageWdt h
Design Access

Not Available

Runtime Access
Read-only

See Also
ImageHeight Property, ImageY Res Property

Comments
The width that is supplied in this property is the width of the original image as it
was supplied to this control. The image will be scaled for display, but that
scaling will not be reflected in this property.
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ImageXRes Property
Definition
Reports the horizontal resolution of the currently displayed imagein DPI.

Data Type
Integer

Syntax

i nt Res = TMBD spl. | nageXRes
Design Access

Not Available

Runtime Access
Read-only

See Also
ImageY Res Property, ImageWidth Property

Comments
For some file types such as BMP and GIF, resolution is not stored in the image

and cannot be calculated. In this case, thd mageX Resproperty will report 300,
the value to which ImageBA SIC defaults.
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ImageYRes Property
Definition
Reports the vertical resolution of the currently displayed imagein DPI.
Data Type
Integer
Syntax
i nt Res = TMBD spl. | nageYRes
Design Access
Not Available
Runtime Access
Read-only
See Also
ImageX Res Property, ImageHeight Property

Comments

For some file types such as BMP and GIF, resolution is not stored in the image
and cannot be calculated. In this case, thd mageY Resproperty will report 300,
the value to which ImageBA SIC defaults.
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Invert Property

Definition
If True, reverses all colorsin the displayed image from the colors defined in the
original image.

Data Type
Boolean

Syntax

TVBD spl.Invert = bool Option
Design Access

Read/Write

Runtime Access
Read/Write

See Also
Rotation Property, ScaleToGray Property

Comments

Any image data passed from the TM SSequoia Display control will reflect the
setting in this property. For example, suppose that an image is displayed with
white text on a black background (inverted). Any other ImageBASIC component
that islinked to this display control will receive the inverted data.

Note: Only true bitonal image can be inverted; i.e., bits per sample must be 1
(one), samples per pixel must be 1 (one), and photometric interpretation may be 1
(one) or O (zero).
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LeftButtonOption Property
Definition
Specifies the operation that will be performed when the left mouse button is used
to drag out an area of the image.

Data Type
Enumerated

Syntax
TMBD spl. Left ButtonQption = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
LeftM ouseBoxStyle Property, RightButtonOption Property

Possible Values

0 Normal
1 Rubber Band
2 Proportional Rubber Band
3 Zoom
4  Proportional Zoom (Default)
5 Drag Region
6 Drag Tool
Comments

When an image region is selected using the mouse to drag out a rectangle on the
display window, this property specifies what type of region is specified and how
the region is drawn.

0--Normal does not automatically perform any action, but all of the mouse

related events are enabled and the application developer is free to perform
any operation.

1--Rubber Bandselects a new Working Region when the mouse button is
released. The region can be drawn with any aspect ratio.

2--Proportional Rubber Bandsel ects a new Working Region, and the rectangle
that is drawn will always have the aspect ratio specified by the
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RBandA spect property, which defaults to the same aspect ratio as the
Display window.

3--Zoomsets the Zoom Region when the mouse button is released, enlarging
the selected region to fill the display window. The region may be drawn
with any aspect ratio, and the selected region will be fit to the display
window as fully as possible.

4--Proportional Zoomsets the Zoom Region properties when the mouse button
isrelease, enlarging the selected region to fill the display window. The
region is drawn with the same aspect ratio and the display window, so the
selected region always exactly fits the display window when it is enlarged.

5--Drag Regionallows the user to move the currently defined Working Region
by dragging it while depressing the mouse button.

6--Drag Tool allows the user to move the zoomed image by dragging it while
holding the depressed mouse button.
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LeftMouseBoxStyle Property
Definition
When arectangle is being drawn by dragging with the left mouse button, this
property specifies whether it will be filled or hollow.

Data Type
Enumerated

Syntax
TMBD spl. Lef t MouseBoxStyl e = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also

LeftButtonOption Property, RightM ouseBoxStyle Property, WorkingRegionStyle
Property

Possible Values

0 None
1 Hollow (Default)
2 Solid

Comments

In order for this property to have any effect, thé eftButtonOptionmust be set to
avalue other than 0--Normal.

0--Nonemakes no visible change in the Display control to indicate the
Working Region.

1--Hollowdraws an outline around the region that is being selected.
2--Solid draws the rectangle as an inverted region on the image.
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Link Property
Definition
Reportsthe Link 1D calculated for this control at its creation.
Data Type
String
Syntax
TNVBFi | el. | mageDat aSour ce = TMBD spl. Li nk

Design Access
Not Available

Runtime Access
Read-only

Comments

Each ImageBASIC control isassigned aunique Link ID at its creation. This
Link ID can be specified in thd mageDataSour ce DisplaySour ce
RegionSour ce and AnnoteSour ceproperties of various ImageBASIC controls.
These source properties specify the ImageBASIC control that is supplying
information or services to a control.
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MergeNotes Method
Definition
Merges the currently displayed annotations into the underlying image.

Important: If the underlying image is not bitonal, it will be converted to bitonal
by the merge.

Parameters
None

Syntax

TMVBD spl. Mer geNot es
Data Type

None

Returns
None

Comments

An Annotation control that is currently displaying notes must be linked to the
Display control before this method is called. After merging, the new image page
should be saved.

Note: The merged annotation objects are completely merged into the image data,
and cannot be further manipulated as annotation objects.

98 - Chapter 6: Reference TM SSequoia Display Control



MouseDown Event

Definition
Occurs each time either of the mouse buttons is depressed on the TM SSequoia
Display window.

Parameters
Button Reports which mouse button was depressed
Shift Reports the state of the Shift and Control keys
ScreenX Reports the horizontal position of the mouse pointer
ScreenY Reports the vertical position of the mose pointer
ImageX Reports the horizontal pixel position in the image
ImageY Reports the vertical pixel position in the image

See Also

MouseUp Event, L eftButtonOption Property

Comments
This event will occur for all mouse button options.

This event can be enabled and disabled through th&ventM ask property.
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Mouselcon Property
Definition
Specifies the icon to display for the mouse cursor. Valid only Nl ousePointer
property is99--Custom

Data Type
Long Integer

Syntax
TMBD spl. Mbusel con = LoadPicture( fil enane)

Design Access
Read/Write
Runtime Access
Read/Write
See Also
MousePointer Property
Possible Values
Any object expression that evaluates to a Picture

Comments

This property has the same behavior as the Mousel con property of aVisual Basic
form.
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MouseMove Event
Definition
Occurs when the mouse is moved on top of the TM SSequoia Display window.

Parameters
Button Reports which mouse button was depressed
Shift Reports the state of the Shift and Control keys
ScreenX Reports the horizontal position of the mouse pointer
ScreenY Reports the vertical position of the mouse pointer
ImageX Reports the horizontal pixel position in the image
ImageY Reports the vertical pixel position in the image

See Also

MouseDown Event, MouseUp Event, Click Event

Comments

Any code placed in this event should be limited as must as possible because of the
frequency with which this event occurs. This method must be enabled through
the FireGUI Eventsproperty.

This event can be enabled and disabled through th&ventM ask property.
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MousePointer Property
Definition
Specifies the mouse pointer style.

Data Type
Integer (Enumerated)

Syntax
TVBD spl. MbusePoi nter =  enunOpti on

Design Access
Read/Write
Runtime Access
Read/Write
See Also
Mousel con Property
Possible Values
See below

Comments
The valid values for this property are listed in Table 3, below.
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Table 3. Valid values for the MousePointer property.

Constant Value Description

ibDefault 0 Default (Defined by parent
or Screen)

ibArrow 1 Arrow

ibCross 2 Cross

iblBeam 3 I-beam

iblcon 4 Icon

ibSizeCur 5 Size

ibSizeNESW 6 Size NE to SW

ibSizeNS 7 SizeNto S

ibSizeNWSE 8 Size NW to SE

ibSizeWE 9 SizeW toE

ibUpArrow 10 Up Arrow

ibHourglass 11 Hourglass

ibNoDrop 12 No drop

ibArrowHourglass | 13 Arrow and hourglass. (Only
in 32-bit VB 4.0. and | ater)

ibArrowQuestion 14 Arrow and guestion mark.
(Only in 32-bit VB 4.0 and
later)

ibSizeAll 15 Size all. (Only in 32-bit VB
4.0. and later)

ibCustom 99 Custom icon specified by
the Mousel con property.
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MouseUp Event
Definition
Occurs when either mouse button is released if the mouse button option that is
selected for that button enables this event.

Parameters
Button Reports which mouse button was depressed
Shift Reports the state of the Shift and Control keys
ScreenX Reports the horizontal position of the mouse pointer
ScreenY Reports the vertical position of the mouse pointer
ImageX Reports the horizontal pixel position in the image
ImageY Reports the vertical pixel position in the image

See Also

RightButtonOption Property, LeftButtonOption Property

Comments
This event will occur for all mouse button options.

This event can be enabled and disabled through th&ventM ask property.
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Newlmage Method
Definition
Creates a blank image page in the Display control.

Parameters
Width Pixel width of the image to create

Height Pixel height of the image to create
XRes Horizontal resolution in DPI of the new image
YRes Vertical resolution in DPI of the new image
Syntax
TVBD spl. Newl nrage  wi dt h, hei ght, xres, yres
Data Type
Long Integer
Returns
None

Comments
The image page that is created is bitonal.
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Paint Event
Definition
Occurs each time the TM SSequoia Display window is drawn.
Parameters
None
See Also
Refresh Method, FireGUIEvents Property

Comments

The display window is repainted each time that any visible changes are made to
the image and each time the Refresh method is called. Any code placed in this
event should be limited as must as possible because of the frequency with which
the event occurs.

By default, this event will not occur. It must be enabled through thHeventM ask
property.
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PrinterDC Property
Definition
Reports the device context of the current printer.

Data Type
Long

Syntax
| ngDC = TMBD spl. PrinterDC

Design Access
Not Available

Runtime Access
Read-only

See Also

PrinterDevice Property, PrinterDriver Property, PrinterPort Property,
StartPrintJob Method

Comments

This property will hold avalid value only during printing or during the
construction of a print job; i.e., between calls to th&tartPrintJoband
EndPrintJobmethods. The currently selected printer is reported in the
Printer Device Printer Driver, and Printer Port properties.
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PrinterDevice Property
Definition
Specifies the name of the currently selected printer device.

Data Type
String

Syntax
TMBD spl. PrinterDevice =  strDevice

Design Access
Not Available

Runtime Access
Read/Write

See Also
PrinterDriver Property, PrinterPort Property, SelectPrinter Method

Comments

When any of the printing related methods is called, the TM SSequoia Display
control will attempt to use the printer specified in these three properties:

PrinterDevice
PrinterDriver
PrinterPort

If these properties do not point to avalid printer device -- for example, no when
no printer has been selected -- the Windows default printer will be used.

When the SelectPrinter method dialog is used to select a printer, these properties
are updated to reflect the selection.
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PrinterDriver Property
Definition
Specifies the driver name for the currently selected printer device.

Data Type
String

Syntax
TVMBD spl. PrinterDriver =  strDriver

Design Access
Not Available
Runtime Access
Read/Write
See Also
PrinterDevice Property, PrinterPort Property, SelectPrinter M ethod

Comments

When any of the printing related methods is called, the Display control will
attempt to use the printer specified in these properties:

PrinterDevice
PrinterDriver
PrinterPort

If these properties do not point to avalid printer device -- for example, no when
no printer has been selected -- the Windows default printer will be used. When
the SelectPrinter method dialog is used to select a printer, these properties are
updated to reflect the selection.
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PrinterPort Property
Definition
Specifies the output port for the currently selected printer device.

Data Type
String

Syntax
TMBD spl. PrinterPort = strPort

Design Access
Not Available

Runtime Access
Read/Write

See Also
PrinterDriver Property, PrinterDevice Property, SelectPrinter Method

Comments

When any of the printing related methods is called, the TM SSequoia Display
control will attempt to use the printer specified in these three properties:

PrinterDevice
PrinterDriver
PrinterPort

If these properties do not point to avalid printer device -- for example, no when
no printer has been selected -- the Windows default printer will be used.

When the SelectPrinter method dialog is used to select a printer, these properties
are updated to reflect the selection.
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Printimage Method
Definition
Prints the entire image, regardless of any Working Region or Zoom Region
definition.
Parameters
None
Syntax
TMVBD spl. Pri nt | mage
Returns
None

See Also
PrintRegion Method, SelectPrinter Method

Comments
The image will be printed as it is displayed; that is, the values of thenvert and
Rotation properties will be applied to the printed data.

The Windows default printer is used if none has been selected by the following
techniques:

The SelectPrinter method opens a standard printer selection dialog, allowing the
user to graphically select the printer of choice.

If the following properties are populated with valid values, the printer described
will be used. These properties are populated when th&electPrinter method is
used to select a printer.

PrinterDevice
PrinterDriver
PrinterPort

This method can be used within either a print page or aprint job. Refer to the
section "Advanced Printing Option$ in Chapter 5 for more information on these
subjects.
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PrintPageHeight Property
Definition
Reports the height of avirtual print page created by th&tartPrintPagemethod.

Data Type
Long

Syntax

| ngHei ght = TMBD spl. Pri nt PageHei ght
Design Access

Not Available

Runtime Access
Read/Write

See Also
StartPrintPage M ethod, StartPrintJob Method, PrintPageWidth Property

Comments

Use this property to calculatePrintTargetTopand PrintTar getBottomvalues
when adding image data to a virtual print page.
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PrintPageWidth Property
Definition
Reports the width of avirtual print page created by th&tar tPrintPagemethod.

Data Type
Integer

Syntax

| ngW dt h = TMBD spl. Pri nt PageW dt h
Design Access

Not Available

Runtime Access
Read/Write

See Also
StartPrintPage M ethod, StartPrintJob Method, PrintPageHeight Property

Comments

Use this property to calculatePrintTar getL eft and PrintTargetRight values
when adding image data to a virtual print page.
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PrintRegion Method
Definition
Prints the current Working Region using the current printer.

Parameters
None

Syntax

TMBD spl. Pri nt Regi on
Return Values

None

See Also
Printlmage Method, SelectPrinter M ethod

Comments

The region will be scaled to fit the output page as well as possible. The image
will be printed as it is displayed; that is, the values of thénvert and Rotation
properties will be applied to the printed data.

The Windows default printer is used if none has been selected by the following
techniques:

The SelectPrinter method opens a standard printer selection dialog, allowing the
user to graphically select the printer of choice.

If the following properties are populated with valid values, the printer described
will be used:

PrinterDevice
PrinterDriver
PrinterPort

This method can be used within either a print page or aprint job. Refer to the
section "Advanced Printing Options in Chapter 5 for more information on these
subjects.
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PrintTargetBottom Property
Definition
Specifies the bottom edge of the destination region when adding image datato a
virtual print page.
Data Type
Long Integer
Syntax
TMBD spl. Pri nt Tar get Bot t om = | ngPosi tion

Design Access
Not Available

Runtime Access
Read/Write

See Also
StartPrintPage M ethod, StartPrintJob Method, PrintPageHeight Property

Comments

Total virtual page height can be read from the PrintPageHeight property. Print
Target properties are available only after calling theStar tPrintPagemethod.
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PrintTargetLeft Property
Definition
Specifies the left edge of the destination region when adding image datato a
virtual print page.
Data Type
Long

Syntax
TMBD spl. Print Target Left = | ngPosi tion

Design Access
Not Available

Runtime Access
Read/Write

See Also
StartPrintPage M ethod, StartPrintJob Method, PrintPageWidth Property

Comments

UsePrintPageWidthto calculate valid settings forPrintTar getL eft. Available
only after calling theStartPrintJob method.
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PrintTargetRight Property

Definition
Specifies the right edge of the destination region when adding image data to a
virtual print page.

Data Type
Long

Syntax

TMBD spl. Print Target R ght = | ngPosi tion
Design Access

Not Available

Runtime Access
Read/Write

See Also
StartPrintPage M ethod, StartPrintJob Method, PrintPageHeight Property

Comments

UsePrintPageWidthto calculate valid settings forPrintTar getRight Available
only after callingStar tPrintJob method.
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PrintTargetTop Property
Definition
Specifies the top edge of the destination region when adding image datato a
virtual print page.
Data Type
Long

Syntax

TMBD spl. PrintTarget Top = | ngPosition
Design Access

Not Available

Runtime Access
Read/Write

See Also
StartPrintPage M ethod, StartPrintJob Method, PrintPageHeight Property

Comments

UsePrintPageH eightto calculate valid settings forPrintTargetTop Available
only after calling theStartPrintJob method.
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RBandAspect Property
Definition
Specifies the aspect ratio of the region that is drawn when a mouse button is set to
rubberband.

Data Type
Single precision floating point

Syntax
TMBD spl. RBandAspect = sngRatio

Design Access
Not Available
Runtime Access
Read/Write
See Also
LeftButtonOption Property, RightButtonOption Property

Comments

This property defaults to the aspect ratio of the Display control, and it is reset to
that value every time the control is sized.
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Refresh Method
Definition
Displays all changes made to the image.

Parameters
None

Syntax
TMVBD spl. Refresh

Returns
None

See Also
Paint Event

Comments
It is possible that changes will be made to the image data without the display
reflecting those changes. Executing this method will force the display to show
theimage asit is currently held in memory. ThdPaint event will occur when
this method is called.
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RegBottom Property
Definition
Specifies the position of the bottom edge of the current Working Region.

Data Type
Long Integer

Syntax
TMBD spl. RegBottom = | ngPosi tion

Design Access
Not Available

Runtime Access
Read/Write

See Also
RegL eft Property, RegRight Property, RegTop Property, RightButtonOption
Property
Comments
The following properties define the Working Region
RegBottom
RegL eft
RegRight
RegTop
These properties are collectively called the Working Region properties. They
define the region of the image that is currently of interest. Thisregion isthe only
portion of the image that is passed from this control when another ImageBASIC

control names the TM SSequoia Display control as ittmageDataSource When
an image isfirst loaded, these properties default to defining the entire image.

These properties may be set explicitly to define a Working Region. They are also
updated when a mouse button that is set to either of the Rubber Band optionsis
used to draw aregion on theimage. See thé eftButtonOptionand
RightButtonOptionproperties for information on these options.
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ReglLeft Property
Definition
Specifies the position of the left edge of the current Working Region.

Data Type
Long Integer
Syntax
TMVBD spl. RegLeft = | ngPosition
Design Access
Not Available
Runtime Access
Read/Write
See Also
RegBottom Property, RegRight Property, RegTop Property, RightButtonOption
Property
Comments
The following properties define the Working Region
RegBottom
RegL eft
RegRight
RegTop
These properties are collectively called the Working Region properties. They
define the region of the image that is currently of interest. Thisregion isthe only
portion of the image that is passed from this control when another ImageBASIC

control names the TM SSequoia Display control as ittmageDataSource When
an image isfirst loaded, these properties default to defining the entire image.

These properties may be set explicitly to define a Working Region. They are also
updated when a mouse button that is set to either of the Rubber Band optionsis
used to draw aregion on theimage. See thé eftButtonOptionand
RightButtonOptionproperties for information on these options.

Note: These properties are all in units of original image pixels, as the image was
received from the control specified in thémageDataSour ceproperty.
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RegRight Property
Definition
Specifies the position of the bottom edge of the current Working Region.
Data Type
Long Integer
Syntax
TMBD spl. RegR ght = [ ngPosition
Design Access
Not Available

Runtime Access
Read/Write

See Also
RegL eft Property, RegBottom Property, RegTop Property, RightButtonOption
Property
Comments
The following properties define the Working Region
RegBottom
RegL eft
RegRight
RegTop
These properties are collectively called the Working Region properties. They
define the region of the image that is currently of interest. Thisregion isthe only
portion of the image that is passed from this control when another ImageBASIC

control names the TM SSequoia Display control as ittmageDataSource When
an image isfirst loaded, these properties default to defining the entire image.

These properties may be set explicitly to define a Working Region. They are also
updated when a mouse button that is set to either of the Rubber Band optionsis
used to draw aregion on theimage. See thé eftButtonOptionand
RightButtonOptionproperties for information on these options.

Note: These properties are all in units of original image pixels, as the image was
received from the control specified in thémageDataSour ceproperty.
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RegTop Property
Definition
Specifies the position of the bottom edge of the current Working Region.

Data Type
Long Integer
Syntax
TMBD spl. RegTop = | ngPosition
Design Access
Not Available
Runtime Access
Read/Write
See Also
RegL eft Property, RegRight Property, RegBottom Property, RightButtonOption
Property
Comments
The following properties define the Working Region
RegBottom
RegL eft
RegRight
RegTop
These properties are collectively called the Working Region properties. They
define the region of the image that is currently of interest. Thisregion isthe only
portion of the image that is passed from this control when another ImageBASIC

control names the TM SSequoia Display control as ittmageDataSource When
an image isfirst loaded, these properties default to defining the entire image.

These properties may be set explicitly to define a Working Region. They are also
updated when a mouse button that is set to either of the Rubber Band optionsis
used to draw aregion on theimage. See thé eftButtonOptionand
RightButtonOptionproperties for information on these options.

Note: These properties are all in units of original image pixels, as the image was
received from the control specified in thémageDataSour ceproperty.

124 - Chapter 6: Reference TM SSequoia Display Control



RightButtonOption Property
Definition
Specifies the operation performed when the right mouse button is used to rubber
band an image region.

Data Type
Enumerated

Syntax
TMBD spl. R ght But t onQption = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
RightM ouseBoxStyle Property, L eftButtonOption Property

Possible Values

0 Normal
1 Rubber Band (Default)
2 Proportional Rubber Bami
3 Zoom
4  Proportional Zoom
5 Drag Region
6 Drag Tool
Comments

When an image region is selected using the mouse to drag out a rectangle on the
display window, this property specifies what type of region is specified and how
the region is drawn.

0--Normal does not automatically perform any action, but all of the mouse
related events are enabled and the application developer is free to perform
any operation.

1--Rubber Bandselects a new Working Region when the mouse button is
released. The region can be drawn with any aspect ratio.

2--Proportional Rubber Bandsel ects a new Working Region, and the rectangle
that is drawn will always have the aspect ratio that matches the aspect ratio
of the display window.
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3--Zoomsets the Zoom Region properties when the mouse button is released,
enlarging the selected region to fill the display window. The region may
be drawn with any aspect ratio, and the selected region will be fit to the
display window as fully as possible.

4--Proportional Zoomsets the Zoom Region properties when the mouse button
isrelease, enlarging the selected region to fill the display window. The
region is drawn with the same aspect ratio and the display window, so the
selected region always exactly fits the display window when it is enlarged.

5--Drag Regionallows the user to move the currently defined Working Region
by dragging it while depressing the mouse button.

6--Drag Tool allows the user to move the zoomed image by dragging it while
holding the depressed mouse button.
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RightMouseBoxStyle Property
Definition
If the RightButtonOptionproperty is set to an option that allows rubber banding,

this property specifies whether the area that is defined will be shaded or outlined
while dragging.

Data Type
Enumerated

Syntax
TVBD spl. R ght MouseBoxStyl e = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
RightButtonOption Property, WorkingRegionStyle Property

Possible Values

0 None

1 Hollow

2 Solid
Comments

In order for this property to have any effect, th&®ightButtonOptionmust be set
to avalue other than0--Normal. 1--Hollowdraws an outline around the region
that is being selected. 2--Solid draws the rectangle as an inverted region on the
image. 0--Nonemakes no visible change in the Display control to indicate the
Working Region.
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Rotation Property
Definition
Specifies the orientation of the displayed image relative to the original image.

Data Type
Enumerated

Syntax

TVBD spl. Rotation = enunption
Design Access

Not Available

Runtime Access
Read/Write

See Also
Invert Property

Possible Values
0
90
180
270

Comments

If the image is passed from the TM SSequoia Display control to another
ImageBA SIC component, the value of this property will effect the data. The
image will be supplied to the destination control asit is displayed, either rotated
or inverted.
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ScaleQuality Property
Definition
Specifies the quality of scaling algorithm applied when displaying bitonal images.
Data Type
Enumerated

Syntax
TMBD spl. Scal eQuality =  enunOpti on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
ColorPaletteType Property, ScaleToGray Property

Possible Values

0 Fastest
1 Slowest
Comments

O--Fastest displays the image as quickly as possible, possibly at the loss of some
detail in the scaling process.

1--Sowestrequires slightly more time to display a bitonal image, but the final
display quality is slightly better in most cases.
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ScaleToGray Property
Definition
If True, bitonal images are displayed as grayscale to enhance readability.

Data Type
Boolean

Syntax
TMBD spl. Scal eToGay = bool Option

Design Access
Read/Write

Runtime Access
Read/Write

See Also
ScaleToGrayL evel Property, Invert Property

Comments

Results in darker, more highly contrasted display, because many small white
areas pick up darkness and become much more visible on the screen. The
outgoing image datais not changed by enabling this property; it affects only the
display quality.
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ScaleToGrayLevel Property
Definition
Specifies the number of shades of gray that will be used wheBcaleT oGrayis
enabled.

Data Type
Enumerated Integer

Syntax
TMBD spl. Scal eToG aylLevel = enunOpt i on

Design Access
Read/Write

Runtime Access
Read/Write

See Also
ScaleToGray Property

Possible Values

0O Low

1 Medium

2 High
Comments

Using the options that display more shades of gray to represent the bitonal data
usually results in a better image, but are slower than using fewer shades of gray.
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ScrollBars Property
Definition
Specifies the position of scroll bars on the Display window.

Data Type
Enumerated Integer

Syntax
TMBD spl. Scrol | Bars  enunOpti on

Design Access
Read/Write

Runtime Access
Read/Write

See Also

ZoomL eft Property., ZoomRight Property, ZoomTop Property, ZoomBottom
Property

Comments

Unless otherwise specified, scroll bars are drawn on the Display window
whenever the image is zoomed. However, other options for scrolling (i.e., the
Pan Window and the Grab Tool) are available. Scroll bars, therefore, can be
disabled if appropriate for the application.

The valid values for theScr olIBar sproperty are as follows:
0 No Scroll Bars
1 Vertical Scroll Bar Only
2 Horizontal Scroll Bar Only
3 Both Vertical and Horizontal Scroll Bars (Default)
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ScrollBy Method
Definition
Scrolls the image by the specified distance.
Parameters
HorzDistance  Horizontal distance to scroll in image pixels
VertDistance  Vertical distance to scroll in image pixels

Syntax
TMBD spl. Scrol | By HorzD stance, VertD stance

Data Type
Boolean

Return Values
True on success
False on error

Comments

This method scrolls the image in the display window by the specified horizontal
or vertical distances, specified in image coordinates, if theimage is displayed
zoomed; i.e., not fit to window.

The method returns a non-zero value if it succeedsin scrolling in at least one of
the directions (horizontal or vertical).

The method returns O if it failed to scroll at all. This could definitely happen
under the following conditions:

If an image was being displayed but the image was zoomed out or was
displayed fit to window

If both theHorzDistanceand the VertDistancespecified to it are O (zero)
If no image was being displayed

A positive value forHorzDistancescrolls the image to the left in relation to the
display window, thereby revealing more of the image on the right.

A negative value forHorzDistance scrolls the image to the right relative to the
display window, thereby revealing more of the image on the left.

A positive value forVertDistancescrolls the image up relative to the display
window, thereby revealing more of the image towards its bottom.

A negative value forVertDistancescrolls the image down relative to the display
window, thereby revealing more of the image towards its top.
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SelectPrinter Method
Definition
When called, a standard Windows printer selection dialog is displayed.

Parameters
None

Syntax
TMBD spl. Sel ect Printer

Return Values
None

See Also
Printlmage Method, PrintRegion Method

Comments

The dialog that is opened by this method allows access to all of the configuration
and setup dialogs that the selected printer driver allows. If no printer is selected
before calling the printing methods, the Windows default printer will be used.

After aprinter is selected through the dialog, the following properties are updated
to reflect the selected printer:

PrinterDevice
PrinterDriver
PrinterPort
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SetPicture Method
Definition
Displays the specified DIB.

Parameters
hPicture Windows handle to the bitmap to display

Syntax

TMBD spl. SetPicture hPicture
Returns

None

See Also
GetScal edPicture Method, ImageDataSource Property

Comments

Under most circumstances, the Display control will accept its image data from
another ImageBASIC control that is specified in thémageDataSour ceproperty.
However, using theSetPictur e method, the Display control can also display a
bitmap residing in memory whose handle is known.

For example, the image displayed in a Picture Box control can be displayed in the
TM SSequoia Display control using this method asillustrated here:
TMBD spl. SetPicture Picturel. Picture

Note: When the SetPicturemethod is used to display an image, the
ImageDataSour ceproperty is cleared. In order to again accept data from
another ImageBA SIC control, thd mageDataSour ceproperty must be set again.
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StartPrintJob Method
Definition
Starts a print job.

Parameters
None

Syntax

TMBD spl. StartPrintJob
Data Type

Long Integer
Returns

None
See Also

EndPrintJob M ethod
Comments

All pages printed after this method is called will be held by the Print Manager
until the EndPrintJobmethod is called. When that method isinvoked, all of the
images will be sent to the printer asasingle job. When a network printer is used,
thiswill prevent the insertion of other print jobs between the image pages.
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StartPrintPage Method
Definition

Creates a new virtual print page.

Parameters
None

Syntax
TMVBD spl. Start Print Page

Data Type
Long Integer
Returns
None

See Also
EndPrintPage M ethod

Comments

The virtual print page that is created by this method will accept all future print
commands and will merge the images that are printed to it. The virtual page will
be released to the printer when the EndPrintPage method is called.

Once this method is called, the following properties are enabled. By using these
properties, multiple images may be printed to different regions of the virtual

page:
PrintPageHeight
PrintPageWidth
PrintTargetTop
PrintTargetBottom
PrintTargetL eft
PrintTargetRight

TM SSequoia Display Control

Chapter 6: Reference: 137



ThumbnailByteSize Property
Definition
Specifies the total byte size of the thumbnail image that is held in memory when
the DisplayM odeproperty specifies athumbnail or Pan Window mode.
Data Type
Long Integer
Syntax
TMBD spl. Thunbnai | Byt eS ze = I ngSi ze
Design Access
Not Available
Runtime Access
Read/Write
Possible Values
Positive, non-zero integers
See Also
DisplayM ode Property

Comments

This property must be set befordisplayM odeis changed from the default of0--
Normal.
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UsePrintAcceleration Property
Definition
If True, the Display control attempts to use the print accelerator board in the
selected printer during all print operations.

If False, the Display control assumes that no print acceleration is possible and
uses the printer's standard Windows driver.

Data Type
Boolean

Syntax
TVBD spl. UsePrint Accel eration = Bool Option

Design Access
Not Available

Runtime Access
Read/Write

Possible Values
True

False

See Also
Printlmage M ethod, PrintRegion Method

Comments

Only Group 4 compression is currently supported, so this option should be used
only with print accelerator hardware that supports Group 4 compression (Xionics
XipPrint & XipPrint I do support it).

Accelerated printing may not reduce the spooling time on the local machine --
depending upon RAM and hard drive space on the machine -- but it will typically
reduce the time that is required to send image data to the printer, thereby
allowing the printer to operate at near its rated speed.

Note: Do not use accelerated printing for very complex images; e.g., image with
alot of halftoning or Floyd-Steinberg dithering. Complex images files can be
larger after compression than after normal printing, taking longer to print.

If accelerated printing fails, the control will report an error, but it will print the
page normally so that the page will be sent to the printer under all cases.

Note: Xionics accelerators support only 300 DPI, so set the printer to 300 DPI
for accelerated printing.
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WorkingRegionStyle Property
Definition
Specifies how the Working Region is highlighted, if at all.
Data Type
Enumerated Integer

Syntax
TVBD spl. Wir ki ngRegi onStyl e = enunOpt i on

Design Access
Not Available

Runtime Access
Read/Write

See Also
L eftM ouseBoxStyle Property

Possible Values

0 None

1 Hollow

2 Solid
Comments

When an image is displayed, the Working Region defaults to the entire image.
Therefore, if this property is set to 2--Solid when a new image is loaded, the
entire image will be highlighted.

0--Nonedoes not indicate the Working Region and clears any current
highlighting.

1--Hollowdraws a single, solid line around the perimeter of the Working
Region.

2--Solid draws the Working Region in inverse color from the original image.
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ZoomBottom Property

Definition
Specifies the position of the bottom edge of the region selected for zooming, in
original image pixels.

Data Type
Long Integer

Syntax
| ngPosi ti on = TMBD spl. ZoonBot t om

Design Access
Not Available

Runtime Access
Read/Write

See Also

ZoomL eft Property, ZoomRight Property, ZoomTop Property, DisplayBottom
Property

Comments
The following properties define the region of an image that is displayed:
ZoomBottom
ZoomL eft
ZoomRight
ZoomTop

These properties are collectively called the Zoom Region properties. They define
the region of the image that is currently visible in the display window. When an
image is first loaded, these properties default to displaying the entire image.

Changing or executing any of the following properties or methods will cause the
Zoom Region to change, therefore changing the values of the Zoom Region
properties:

ZoomToRegion Method
Zoomin Method
ZoomOut Method
ZoomPercent Property
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Zoomin Method
Definition
Zoomsin on (enlarges) the displayed image by the percentage specified in the
ZoomlnOutChangeproperty.
Parameters
None

Syntax
TVBD spl. Zooni n
See Also
ZoomOut Method, ZoomInOutChange Property, ZoomPercent Property

Comments
When this method is executed, the Zoom Region propertieoomPer centare
updated to reflect the new display region. The Working Region is not affected by
this method.
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ZoomInOutChange Property
Definition
Specifies the change in the display area when th&Z oomlnor ZoomOutmethod
iscalled.
Data Type
Single precision floating point

Syntax
TMBD spl. Zoom nQut Change =  sngPer cent

Design Access
Read/Write

Runtime Access
Read/Write

See Also
Zoomln Method, ZoomOut M ethod, ZoomPercent Property

Comments

This percentage is based on the size of the current displayed region, not on the
size of the original image. Therefore, executing & ooml nmethod and then a
ZoomOutmethod with the sameZooml nOutChangevalue will not return the
image to exactly the same display scaling.
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ZoomLeft Property

Definition
Specifies the position of the left edge of the region selected for zooming, in
original image pixels.

Data Type
Long Integer

Syntax
| ngPosi ti on = TMBD spl. Zoonieft

Design Access
Not Available

Runtime Access
Read/Write

See Also

ZoomBottom Property, ZoomRight Property, ZoomTop Property, DisplayL eft
Property

Comments
The following properties define the region of an image that is displayed:
ZoomBottom
ZoomL eft
ZoomRight
ZoomTop

These properties are collectively called the Zoom Region properties. They define
the region of the image that is currently visible in the display window. When an
image is first loaded, these properties default to displaying the entire image.

Changing or executing any of the following properties or methods will cause the
Zoom Region to change, therefore changing the values of the Zoom Region
properties:

ZoomToRegion Method
Zoomin Method
ZoomOut Method
ZoomPercent Property
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ZoomOut Method
Definition
Zooms out on the displayed image by the percentage specified in the
ZoomlnOutChangeproperty to display more of the image.
Parameters
None

Syntax

TMBD spl. ZoonQut
Returns

None

See Also
Zoomln Method, ZoomInOutChange Property, ZoomPercent Property

Comments

When this method is called, the Zoom Region properties are updated to reflect the
currently displayed region. The Working Region is unaffected by this method.
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ZoomPercent Property
Definition
Returns/sets the current zoom percentage.
Data Type
Single precision floating point
Syntax
TMBD spl. ZoonPercent =  sngPercent
Design Access
Not Available
Runtime Access
Read-only
See Also
ZoomRatio Property, Zoomln Method, ZoomOut M ethod

Comments
The value of this property is independent of the size of the display window.
Therefore, avery small window displaying an entire image will report a
ZoomPer centof 100.
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ZoomRatio Property
Definition
Reports the scaling factor applied to the image for the current display.
Data Type
Single precision floating point
Syntax
TMBD spl. ZoonRatio = sngPer cent
Design Access
Read/Write
Runtime Access
Read/Write
See Also
ZoomPercent Property

Comments

The value of this property is the ratio between the pixel size of the original image
and the pixel size of the displayed image. Because screen pixels are generally
larger than image pixels, aZoomRatioof 1 (one) would appear substantially
enlarged.
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ZoomRight Property
Definition
Specifies the right edge of the region selected for zooming, in original image
pixels.

Data Type

Long Integer
Syntax

| ngPosi ti on = TMBPi xDi spl. ZoonR ght
Design Access

Not Available

Runtime Access
Read/Write

See Also

ZoomL eft Property, ZoomBottom Property, ZoomTop Property, DisplayRight
Property

Comments
The following properties define the region of an image that is displayed:
ZoomBottom
ZoomL eft
ZoomRight
ZoomTop

These properties are collectively called the Zoom Region properties. They define
the region of the image that is currently visible in the display window. When an
image is first loaded, these properties default to displaying the entire image.

Changing or executing any of the following properties or methods will cause the
Zoom Region to change, therefore changing the values of the Zoom Region
properties:

ZoomToRegion Method
Zoomin Method
ZoomOut Method
ZoomPercent Property

Note: The Zoom Region properties are all in units of original image pixels, as the
image was originally received.
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ZoomTop Property
Definition
Specifies the top edge of the region selected for zooming, in original image
pixels.

Data Type
Long Integer

Syntax
| ngPosi ti on = TMBD spl. ZoonTop

Design Access
Not Available

Runtime Access
Read/Write

See Also

ZoomL eft Property, ZoomRight Property, ZoomBottom Property, DisplayTop
Property

Comments
The following properties define the region of an image that is displayed:
ZoomBottom
ZoomL eft
ZoomRight
ZoomTop

These properties are collectively called the Zoom Region properties. They define
the region of the image that is currently visible in the display window. When an
image is first loaded, these properties default to displaying the entire image.

Changing or executing any of the following properties or methods will cause the
Zoom Region to change, therefore changing the values of the Zoom Region
properties:

ZoomToRegion Method
Zoomin Method
ZoomOut Method
ZoomPercent Property

Note: The Zoom Region properties are all in units of original image pixels, as the
image was originally received.
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ZoomToRegion Method
Definition
Changes the Zoom Region (the portion of the image that is displayed) to any
valid region of the image as specified in the parameter to the method call.

Parameters
Left Image pixel coordinate of left edge of zoom region
Top Image pixel coordinate of top edge of zoom region
Right Image pixel coordinate of right edge of zoom region
Bottom Image pixel coordinate of bottom edge of zoom region
Data Type
Long Integer

Returns
None

Syntax
TMBD spl. ZoonToRegion left, top, right, bottom

See Also
Zoomln Method, ZoomInOutChange Property, ZoomPercent Property

Comments

The region that is specified for zooming may not be the exact areathat is
displayed because of different aspect ratios between the Display window and the
region. The region will be scaled to fit the window as well as possible, and the
entire region will always be displayed with the possibility of additional image
data also being visible.
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Appendix A: Error Reporting

Error Reporting and Trapping

Errors that occur in the TM SSequoia Display control can be reported in two ways:
A runtime error can be raised
A built-in dialog can be displayed

The selection of the error reporting method is done in the Error event. In this
event, theCancel Displayparameter specifies how the error will be reported to the
application.

The Cancel Displayparameter can be set to any of the following values:

CancelDisplay Value  Behavior

ibErrNoAction Application continues without reporting the error;
the Error event still occurs and any codein it will be
processed.

ibErrDisplay A built-in dialog box is displayed with the error

number and message

ibErrRaise A runtime error is raisad and can be trapped using
the development environment's error handling
routine; for example, in Visual Basic, the On Error
statement would be used.

ibErrDisplayAndRaise  The built-in dialog is displayed and the runtime
error israised

Any other code in theError event is processed independent of other error
reporting. Regardless of the trapping and handling of the runtime error, th&rror
event will behave the same. TheError event occurs for each error interna to the
TM SSequoia Display control. The error number and error message that describe
the cause of the error are available as parameters to the event.

In addition to the information available as parameters to th&rror event,
ImageBASIC includes a standard error message box that will be displayed unless
the Cancel Display parameter of the event is set to True. If you are performing all
error trapping using theOn Error statement, theError event should have no code
except setting theCancel Display parameter to prevent the display of the standard
ImageBASIC error message box.
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The Error Event

The creation of a useful and powerful application will inevitably require the
developer to identify and correct the source of errors that arise during the
development process. TheError event istriggered whenever any error internal to
the TM SSequoia Display control occurs. This event reports the type of error that
occurred and an error code.

It isalso possible to trap all errors arising from both the ImageBASIC control and
any other control or code in aroutine by the use of th&n Error statement. If this
method of error trapping is used, theError event can be used only to cancel the
display of the standard ImageBASIC error message box.

Using this information, the developer can trap and recover from many errors
without the user ever knowing that something has happened. M ore often, however,
the application just requires additional information or configuration to perform the
requested action. In this case, the developer can use th&rror event to inform the
operator of this need.

Parameters to the Error Event
The Error event is called with the following parameters of the specified data type:

Number AsLong
Description As String
SCode AsLong
Source As String
HelpFile As String
HelpContext As Long

CancelDisplay As Integer
Number Parameter

This parameter reports ImageBASIC's error code. The possible error numbers are
listed in the section 'Error Numbers -- TM SSequoia Display Contrdl on page154.

Description Parameter

This parameter provides a descriptive string that briefly explains the error and how
to correct it.

SCode Parameter

This parameter is equal to the Visual Basic runtime error number. It isequal to the
value reported in theNumber parameter plus the constant vbODbjectError.
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HelpFile Parameter

This parameter reports a string of the file name of a help file that should contain
more information on this error.

HelpContext Parameter

This parameter reports an integer Context ID in the help file named above where
this specific error is discussed.

CancelDisplay Parameter

This parameter specifies how the error that caused this event to occur will be
reported to the user/application. The following options are available:

CancelDisplay Value  Behavior

ibErrNoAction Application continues without reportinghe error;
the Error event still occurs and any codein it will be
processed.

ibErrDisplay A built-in dialog box is displayed with the error

number and message

ibErrRaise A runtime error is raised and can be trapped using
the development environment's error handling
routine; for example, in Visual Basic, the On Error
statement would be used.

ibErrDisplayAndRaise  The built-in dialog is displayed and the runtime
error israised

For example, if the application will trap and recover from runtime errors, a runtime
exception may be the only error report that you wish to receive. In this case, set the
Cancel Displayparameter as shown here:

Private Sub TMBD spl_Error(ByVal Nunber As Long, ...,
Cancel D spl ay As Integer)

Cancel D splay = i bErrRai se
End Sub

If the application will perform all error recovery in thérror event, the other
reporting of errors should be disabled and error handling performed in the event:

Private Sub TMBD spl _Error (..., Cancel D splay As |nteger)
Cancel D splay = i bErrConti nue
Sel ect Case Nunber
...performerror detection and recovery
End Sel ect
End Sub
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Error Numbers

The following section titled "Error Numbers -- TM SSequoia Display Control”

lists all of the error codes can be returned in theNumber parameter to the error
event. The "Error Message" that is shown with each error is the string that is
reported in the Description parameter.

If error number 385, 386 or 391 occurs, that indicates that an error has occurred in
the underlying technology libraries and that the error is not mapped to one of the
common error numbers. In this case, theDescription parameter will report the
engine's error message and error number together in one string. The engine's error
numbers may be found in the section titledError Numbers -- TM SSequoia
Libraries' on page158.

Error Numbers -- TMSSequoia Display Control

The following error numbers can be reported in théumber parameter of theError
event. The "Error Message" that is shown with each error number will be reported
in the Description parameter to that event. These same data will be shown in the
error message box that is displayed if the&Cancel Display parameter is left
unchanged.

The Visual Basic runtime error that is reported when each of these errors occursis
equal to the "Error Number" plus the Visual Basic constantbObjectError.

Error Number: 375
Error Message: "Print Error - General Escape Error encountered.”

Comments: A general printing error has caused theprint job to abort. Check
system configuration and resources. It may be necessary to reboot.
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Error Number: 376
Error Message:

Comments:

Error Number: 377
Error Message:

Comments:

Error Number: 378
Error Message:

Comments:

Error Number: 379
Error Message:

Comments:

Error Number: 380

Error Message:

Error Number: 381
Error Message:

Comments:

Error Number: 382
Error Message:

Comments:

Error Number: 383

Error Message:

"Print Error - Not enough disk to spool”

The hard drive does not have enough free space to spool the print
job. The print job may be spooled locally or on a network drive,
depending upon system configuration. Free sufficient space on
the appropriate drive before printing again.

"Print Error - Not enough memory to spool™

The printer driver cannot allocate sufficient memory to print the
current job. Free system resources.

"Print Error - User aborted”
The operator canceled the print job.

"Print Error - Unknown escape error."

An unknown error has caused the print job to abort. Check
system configuration and resources. It may be necessary to reboot.

"Print Error - Escape function not implemented"

"Print Error - Unable to print pagepage_number’

The page specified inpage_number could not be printed. Check
for avalid image page and sufficient system resources.

"Print Error - A print job is already active."

An attempt was made to start a print job while oneis already in
process. Finish the current print job (refer to theendPrintJob
method) before beginning another.

"Print Error - Print mode not set. (Software Error. Contact DHS)"
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Comments: This error should not occur. If you can reproduce the problem,
please forward the steps that produce the error to Diamond Head
Software technical support.

Error Number: 384

Error Message: "Print Error - Unknown print mode. (Software Error. Contact
DHS)"
Comments: This error should not occur. If you can reproduce the problem,

please forward the steps that produce the error to Diamond Head
Software technical support.

Error Number: 385
Error Message: "View Director error No:err_num Desc: err_message'

Comments: Occurs when an unmapped error is reported from the underlying
display libraries. The library's error number (err_num and error
message (err_messagg are reported. The application can retrieve
the native error code and message by parsing the main error
message. See 'Error Numbers -- TM SSequoia Libraries on page
158 for alist of the possible values that will be reported.
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Error Number: 386
Error Message:

Comments:

Error Number: 387

Error Message:

Error Number: 388

Error Message:

Error Number: 389

Error Message:

Error Number: 390

Error Message:

Error Number: 391

Error Message:

Comments:

"View Director Paint error No:<error_num>; Desc: <descript>"

Occurs when an unmapped error is reported from the underlying
display libraries. The error number that is reported in this error
description is read directly from the TM SSequoia libraries. See
"Error Numbers -- TM SSequoia Libraries on page158for alist
of the possible values that will be reported.

"Palette Error - Invalid image palette size."

"Palette Error - Can't allocate local palettes’

"Palette Error - Error getting system palette”

"Palette Error - Invalid palette type requested (Software Error.
Contact DHS)"

"View Director Error encountered while retrieving image pal ette.
Error No.: <error_num>; Desc: <str_description>"

The error number that is reported in this error description is read
directly from the TM SSequoia libraries. SeeError Numbers --
TMSSequoia Librarie$ on page158for alist of the possible
values that will be reported.
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Error Number: 392
Error Message:
Comments:

Error Number: 393
Error Message:
Comments:

Error Numbers -- TMSSequoia Libraries

"Cannot change/select printer during a virtual printing job."

An attempt was made to change the printer during a print job or
print page. End the current job or page before changing the

"Unable to create new image. (TMSDispTM::Newlmage)"

Could not allocate sufficient resources for the Newlmage method
to complete.

The following error number can be returned by the TM SSequoia Display control.
These error number and their associated strings will be reported in th®escription
parameter to theError event when error number 385, 386 or 391 is reported in the

Number parameter.

Most of these errors will never be encountered as they are either mapped to on of
the other error number listed in the section titled Error Numbers -- TM SSequoia
Display Control' on page154 or they are not valid return values from the

ImageBA SIC implementation of the libraries.

TM SSequoia ViewDirector
Error Number

Error Message

10000 Null pointer

10001 Bad callback number
10002 Unimplemented function
10003 Unable to allocate memory
10004 Unable to free memory
10005 Unable to lock memory
10006 Unable to unlock memory
10007 Null parameter pointer
10008 Invalid product number
10009 Unable to open file

10010 Unableto close file
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TM SSequoia ViewDir ector Error Message

Error Number

10011 File seek error

10012 File read error

10013 Partial file read

10014 Fill error

10015 Cannot create DC

10016 Cannot create bitmap
10017 Cannot select object
10018 Cannot set bitmap bits
10019 Cannot bitblt

10020 Cannot delete object
10021 Cannot finish file write (disk full?)
10022 Cannot write to file
10023 Internal error

11000 Invalid image type

11001 Invalid color

11002 Invalid image size

11003 Invalid image resolution
11004 Invalid window size
11005 Invalid window resolution
11006 Invalid compressed direction
11007 Invalid parameter number
11008 Invalid scale value

11009 Invalid image handle
11010 Invalid method

11011 No file

11012 Invalid horizontal method
11013 Invalid vertical method
11014 Invalid amount

11015 Invalid unit
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TM SSequoia ViewDirector Error Message

Error Number

11016 Invalid bit direction
11017 Invalid FILL flag

11019 Invalid type

11020 Invalid scale speed
11021 Invalid window grain
11022 Invalid horizontal gravity
11023 Invalid vertical gravity
11024 No file name

11025 Invalid width

11026 Invalid height

11027 Corrupt header

11028 Image not supported
11029 NULL file name pointer
11030 Invalid length

11031 NULL image pointer
11032 Invalid image number
11033 Wrong header

11034 Invalid rotation value
11035 Invalid horizontal mirroring value
11036 Invalid vertical mirroring value
11037 Decompression error
11038 No title

11039 Must redraw image
11040 Invalid from value
11041 Invalid to value

11042 Invalid scrollbar range
11043 Invalid state bounds flag
11044 Demo limit exceeded
11045 Invalid window bits/pixel
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TM SSequoia ViewDir ector Error Message
Error Number

11046 Invalid window planes
11047 Invalid anti-alias flag
11048 Window palette table
11049 Image must betiled
11050 Invalid tile index
11051 Invalid tile width
11052 Invalid tile height
11053 Decompression error - invalid symbol
11054 Unknown header
11055 Invalid use parameter
11056 Invalid page number
11057 Invalid group number
11058 Image was corrupted by application
11059 Invalid debug value
11060 Scale device

11061 Internal error - shared)
11062 Image palette

11063 Image bits per pixel
11064 Image planes

11065 Rectangle level

11066 Rectangle item

11067 Rectangle hidden flag
11068 Rectangle not found
11069 Rectangle exists
11070 Rectangle empty
11071 Rectangl e placement
11072 No rectangle callback
11073 Invalid image file state
11074 Unsupported PDA image
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TM SSequoia ViewDirector Error Message

Error Number

11075 Invalid window bit direction

11076 No current selection

11077 Window width not set

11078 Window height not set

11079 Window X resolution not set

11080 Window Y resolution not set

11081 Image istoo wide

11082 DRAW_RUNS callback not set

11083 Invalid draw runs value

11084 Invalid window color format

11085 Invalid VU_PARM_IMAGE_USECACHE
value

11086 Requested line out of sync

11087 Compression mode not supported

11088 Unsupported or bad JPEG file type

11089 Unrecognized JPEG marker

11090 Invalid palette type

11091 Invalid palette color format

11092 No window palette defined for thisimage

11093 Image palette must have 2 or more entries

11094 Both standard and extended callback set

11095 Invalid parameter value

11096 Tag not found

11097 Template file not specified

11098 V ector image support not enabled

11099 No overlays associated with image

11100 An overlay with this D already exists

11101 Invalid vector view
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Appendix B: Color Definition

File and Compression Formats

The following short primer on image data management and compression may be of
some service when you select the formats which your application will support.

When an image is captured at the scanner, it is held as raster data, or a stream of
pixels that map together to form a picture. This data stream isrelatively large; e.g.,
the pixels making up a bitonal 8.5" X 11" image scanned at 300 DPI (dots per inch)
resolution will take up about 1 megabyte. The scanner usually sends this data either
to the CPU or to a special board for compression.

As the data reaches the CPU there are numerous compression options. Each
compression option presents different trade-offs with respect to compactness and
decompression speed. For datathat is being sent to the screen for display, we use a
form of compression called Run Length Encoding (RLE). Run Length Encoding is
aform of compressing the data that provides for very rapid decompression for quick
display. RLE reducesthefile size from 1 megabyte to about 250K, so it is
somewhat more costly in terms of memory size than some other options.

By default, ImageBASIC uses TIFF Group 4 compression in filesand an RLE
variant in memory. Other options are available, however, and an overview of the
various compression methods is given in the next section.

Each of the many file formats and compression types that are supported by
ImageBA SIC were designed to balance the compression/decompression time with

an acceptable file size reduction. Some file/compression types are designed only for
bitonal or only for paletted color images, while others can store almost any color
format. Asmay be expected, those file/compression formats that are optimized for a
particular color level are typically faster and/or compress better than the more
generic options. The following sections describe the various compress algorithms
and file formats available in ImageBASIC.

By taking into account the purpose for which each file/compression type was
designed and the types of images which your application will most often support,
one or more file types may be found to optimize the display and storage
performance of the application. If you would like to investigate this topic further, a
thorough treatment of the file formats including their structure, history, and
applicability can be found in theEncyclopedia of Graphics File Formatdy James

D. Murray and William van Ryper, published by O'Reilly & Associates, Inc.
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File Format Definitions

The following sections briefly describe a number of different file formats that are
supported by one of the ImageBASIC File controls. By their definitions, some of
these file formats use a particular data compression. Some of the formats, however,
can select from avariety of different compression algorithms. These compression
algorithms are described in the section Compression Types on page 165.

BMP File Format

A common Windows graphics format, BMP files can be read by almost any
Windows-based image viewer. BMP files are paletted, and can represent up to 24-
bit color. However, these files are not compressed and can therefore be very large
when storing high color or high resolution images.

CALS File Format

CALSisaraster format for compressing bitonal image data. It was developed by
the U.S. Department of Defense and is now in wide use throughout federal
applications. The image data is either uncompressed or compressed using CCITT
Group 4 agorithm. Type | CALSfiles, the only type supported by ImageBASIC,
use Group 4 compression. The image data is appended to a header block, very
much like TIFF files. Although common in U.S. government document imaging
applications, CALS is uncommon outside the sphere of direct federal influence.

GIF File Format

GIF has been popularized by years of use on CompuServe and other Internet
resources. Typically grayscale or paletted, GIF images are widely supported and
provide reasonable compression -- atypical GIF file will be 20% of the
uncompressed data size. Thisfile format can encode an image up to 64,000 pixels
in either dimension using from 1 to 8 bits of color (bitonal to 256 color).

GIF filesuse LZW compression and are, therefore, not recommended for use unless
you have entered into a licensing agreement with UNISY S Corp., holders of rights
to LZW.

JPEG and JFIF File Format

JPEG is a compression method originally developed to compress photographs. As
might be expected, most JPEG files are color or grayscale, not bitonal. JPEG isa
"lossy" compression, meaning that some resolution and details are lost when an
image undergoes compression. However, the loss of resolution is usually not visible
and does not discourage the use of JPEG.
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JPEG can encode an image of up to 24-bit color to a maximum size of 64K X 64K
pixels. Many image files can be compressed to just 10% of their original size with
very little net loss.

Strictly speaking, JPEG is compression specification, not afile format, but the JPEG
File Interchange Format (JFIF) isthe most commonly used file format employing
JPEG compression, and the terms JPEG and JFIF are largely interchangeable.

PCX / DCX File Format

PCX was developed and distributed by Microsoft and ZSoft and is common
throughout all Windows installations. Image datais compressed using an RLE
scheme, and is therefore quick but not markedly efficient, particularly when storing
high color images.

PCX can encode bitonal, 4-bit, 8-bit, or 24-bit color images up to 64K X 64K
pixels. Typical compression for images or 16 colors or fewer is approximately 50%,
while high color and complex images can actually be increased in size.

DCX issimply aversion of PCX that allows for the storage of multiple imagesin a
singlefile.

TIFF File Format

TIFF was initially developed by Aldus Corporation to standardize the storage of
bitonal images in document imaging and desktop publishing applications. TIFFisa
versatile format composed of a header record listing details of the image followed by
the compressed image data. Image datain a TIFF can be compressed using a
number of different algorithms, and the exact compression scheme is recorded in

the header to allow for easier decompression.

TIFF Group 4, the default format for ImageBASIC, compresses typical documents
to approximately 5% of the original size. Group 4 is abitonal standard and will not
reliably store any grayscale or color images.

Compression Types

The image data that is stored in files may be compressed using a number of
different compression algorithms or not compressed at all. Some file types are, by
their design or definition, restricted to using only one type of compression. GIF
files are an example of thisas all GIF files use LZW compression. Other file types,
TIFF for example, can contain image data compressed in any one of many different
formats. The following sections outline some of the more popular data compression
schemes used to maximize the storage efficiency of image data.
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CCITT Group 3 Compression

Group 3 compression is a standard developed by CCITT, a standards organization
committee responsible for the sanctioning of many file compression methods. This
technique uses a combination of RLE, differential, and Huffman encoding. This
compression type supports only bitonal data.

CCITT Group 4 Compression

CCITT Group 4 compression is similar to Group 3 except that Group 3 limitsits
compression to one dimension, while Group 4 compresses both horizontally and
vertically. Group 4 compression resultsin the smallest file size of all the options
available in ImageBASIC, which iswhy it is the default compression method for
file saving. This compression type supports only bitonal data.

LZW Compression

LZW is acompression algorithm first developed in the late 1970's that is dictionary-
based. LZW compression substitutes portions of image data that have been seen
before with shorter strings stored in its dictionary.

The two file types compressed by this method that ImageBA SIC supports are GIF
and TIFF LZW. These files can be either bitonal or color, but LZW compresses
paletted images best.

Run Length Encoding (RLE) Compression

RLE (Run Length Encoding) is a simple compression algorithm that encodes a run
of identical pixels as a count and the pixel value. This compression will generally
result in afile size approximately one-quarter the original size. RLE compression is
very fast but relatively inefficient; however, because of its speed advantages, it is
used as the compression method for images held in memory by ImageBASIC and
also in some BMP files. This compression type is most effective on bitonal images
but can be applied to any color depth.

Uncompressed Image Files

Uncompressed images are simply that -- no compression has been applied to the
raw image data. Therefore, the image files tend to be very large. For example, the
raw datato describe a bitonal letter size image at 300 DPI isabout 1 MB. Adding
to the area of the image or to the level of color can drastically increase the file size
and the time required to transfer and display it.
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Color Limitations of File Formats

The level of color that can be saved in each file format is a function of the
specification of that format. For example, TIFF Group 4 is abitonal standard, but
JPEG can store up to 24-bit color.

Bits Per Sample(BPS) indicates how many bits define the different values for each
sample (see SamplesPerPixel) that defines a pixel's color. The only valid values are
1,4, and 8.

Samples Per Pixel (SPP) indicates how many individual values are used to define a
pixel'scolor. The only valid valuesare 1 and 3. A value of 1 indicates that this
image is not RGB, leaving bitonal, grayscale, and paletted as possibilities.
BitsPerSample and Photometriclnterpretation will indicate which of these possible
formatsis actually used.

Photometric I nter pretation(Pl) indicates the interpretation of color values for
display. The valid values of Photometriclnterpretation are as follows:

0 WhiteO Typical bitonal/gray interpretation in which 0 indicates
white and higher numbers are darker shades.

1 Whitel The inverse of White O, in which 0 is interpreted as black
and higher numbers are lighter shades.

2 RGB Red, Green, and Blue values of each pixebre specified;
this setting requires a value of 3 for SamplesPerPixel

3 Paletted An array is constructed with a color assigned to each
valuein than array. Thisvalueis generally only applied
to color images and is limited to few values than RGB.
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Drag and Drop Files
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Button 30
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Proportional Zoom 26, 27
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Normal, Mouse Button Option 25
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OLE Drag and Drop
AcceptDragFiles Property 55
FilesDropped Event 74
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Paint Event 21, 73, 106
Paint Property, Enabling 76
Painting the Display Window
Paint Event 106
Refresh Method 120
Pan Window 36, 42
Pan Window Size
Thumbnail ByteSize Property 138
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FireGUIEvents Property 76
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PrinterDriver Property 46, 109
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Printer Setup 45
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PrinterDriver Property 46, 109
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PrintTargetTop 118
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PrinterDevice 46, 108
PrinterDriver 46, 109
PrinterPort 45, 110
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Refreshing Display, AutoRefresh 57
RegBottom Property 39, 121
Region Highlight
WorkingRegionStyle Property 140

RegL eft Property 39, 122
RegRight Property 39, 123
RegTop Property 39, 124
Releasing License Tokens 2
RightButtonOption Property 25, 33, 37,
39, 125
RightM ouseBoxStyle Property 25, 127
Rotating Images
Rotation Property 128
Rotation Property 8, 128
Routing Data between Controls 3
Rubber Band, Mouse Button Option 26
Rubber Banding 23
Runtime Linking 4

S

ScaleQuality Property 12, 129
ScaleToGray Property 18, 130
ScaleToGrayL evel Property 19, 131
ScreenX Parameter 30
ScreenY Parameter 30
ScrollBars Property 132
ScrollBy Method 133
Scrolling
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