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ABSTRACT OF THE DISCLOSURE

An image rendered by a non-alpha-channel-aware application is employed in an
alpha—channe]-aware environment. The pixel data file to be written to by the non-
alpha-channel-aware application is initialized by sctting the alpha value for each
pixel to 1. The alpha-channel-aware application then writes to the initialized pixel
data file, changing some or all pixel data. The alpha value for each pixel is then
decremented by 1 (modulo 256) making the changed pixels opaque and the

unchanged pixels transparent.
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INVENTION TITLE:

System and method for employing non-alpha channel image data in an alpha-channel-aware
environment

The following statement is a full description of this invention, including the best method of performing it
known to mefus:-
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FIELD OF THE INVENTION

This invention relates to the field of computer graphics, and in particular to a
system and method for utilizing non-alpha-channel-aware images in an alpha-channel-

aware environment.

BACKGROUND

To display an image on a computer display, pixel data must be produced
which contains information regarding how each pixel of the display must act to
produce the image. An application typically renders the image to be displayed to a
provided pixel grid. The size of the grid is based on the size of the image to be
rendered. The pixel grid corresponds to a pixel data file that stores the information
needed to display the image on the computer display. The information includes a
pixel data value for each pixel contained within the image. When the image is to be
displayed, the pixel grid in the pixel data file is mapped onto an actual area of a
display, and, along with pixel data values from other images collocated on the same
area of the display, the pixel data values are used to determine how pixels on the

display should function.

Typically, a pixel data value for a pixel is contained in four bytes. The first
three bytes specify the red, green, and blue values for the pixel. In older graphics
environments, the fourth byte is ignored. This fourth byte was included only because
most processor designs can deal more effectively with memory in four-byte
increments than in three-byte increments, and se, for storing pixel display.

information, the cost in storage was made up for by the processing efficiency.

‘When an application renders an image to be displayed to an existing pixel
. . - . . ‘
data file, the application which renders the image overwrites some or all of the data
in the pixel data file. The resulting file is then used, alone or in combination, (o

describe the functioning of pixels on a display to display the image.
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Alpha-Blendin

As described above, the fourth byte of a pixel data value is not used in older
graphics environments. In newer graphics environments, however, the fourth byte is
used to store an alpha value {also called an alpha channel), which is used in a

technigue known as alpha blending.

Alpha blending is a method for simulating transparency when a display is
made up of overlapping layers of images. In alpha blending, the alpha value of each
pixel specifies an opacity level for that pixel. In particular, an alpha value of 0
indicates that the pixel is fully transparent, and an alpha value of 255 indicates that
the pixel is fully opaque (nan-transparent). An intermediate alpha value (one
between 0 and 255) indicates an intermediate level of opacity. The alpha value of a
pixel of an image in the foreground determines to what extent any information from

any collocated pixels in background images will be displaycd.

For an example of a use of alpha-blending, consider a computer display with
an icon displayed on top of a background pattern. To create such a display using
alpha blending, a pixel data file is used which stores information about how the icon
should be drawn. Within this pixel data file for the icon, for some pixels, the stored
alpha value is greater than 0. These pixels are opaque, and it is these opaque pixels
that make up the image of the icon. All the other pixels in the stored grid of pixel
data have an alpha value of zero. These pixels are transparent and are not part of the
image of the icon. When the pixel data from the pixel data file corresponding to the
icon is displayed on top of a background pattern image corresponding to the
background pattern, the icon is displayed, and the background pattern image shows
through in any areas where the pixel data file for the icon indicated that the pixels are
transparent. Additionally, if any pixels in the icon image have a value of léss than
255 (ful] opacity) some information from the background image pattern may be

viewed through the icon image.

Generally, when alpha blending is used, pixels in a foreground image that
have a non-zero alpha value are displayed either in combination with those in a

background image, or, in the case of total opacity of the foreground image, in place
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of those in a background image. The background image shows though unobscured
where any pixels in the icon image have an alpha value of zero. In this way, 2
graphics environment that implements alpha blending (an alpha-channel-aware
environment) can use the alpha channel values to display combinations of images

that overlap.

Non-Alpha-Channel-Aware Applications

Alpha blending and the use of the alpha value are not known by many older
applications (non-alpha-channel-aware applications) that create pixel data files. In
the usual case, a non-alpha-channel-aware application takes as input a pixel data file
to be written to, and, in that pixe! data file, overwrites the pixel data value for any
number of pixels. In this way, a new image is written into the pixel data file. Any
image information which had previously existed in the input image data file is
overwritten in each pixel that has been written to by the non-alpha-channel-aware
application. The output of the non-alpha-channel-aware application is the partially or

totally rewritten pixel data file.

Importantly, when new pixel information is written in to the pixel data file,
many non-alpha-channel-aware applications set the last byte of the pixel data value to
zero for each pixel that is overwritten. This byte is the byte used as the alpha value

in alpha-channel-aware-applications.

Using A Non-Alpha-Channel-Aware Application in an Alpha-Channel-Aware

Environment

When a non-alpha-channel-aware application generates a pixel data file for
use with an alpha-channel-aware environment, an issue arises in that the alpha value
for each pixel in the image drawn by the non-alpha-channel-aware application is set
to zero. Pixel data not created by the non-alpha-channel-aware application is not
changed by the non-alpha-channel-aware application, so the original alpha value of
such pixel data (which may be greater than zero) is retained. These pixels may
appear if the pixcl data file is used in an alpha-channel-aware environment. But
because pixel data created by the non-alpha-channel-aware application has an alpha

-3
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value of zero, every pixel for which a pixel data value was written to the pixel data file by
the non-alpha-channel-aware application is transparent. These pixels will not appear when

the pixel data file is used in an alpha-channel-aware environment.

Therefore, in order to use the output of non-alpha-channel-aware application in an
alpha-channel-aware context, some method must be used to modify the alpha values of the
pixel data. Changing the opacity of all the pixels to a non-zero value, regardless of
whether they have been written to by the non-alpha-channel-aware application, would
result in some opacity of all pixels in the image, even those that were not written by the

non-alpha-channel-aware application and are not part of the intended image.

Recognizing such a condition, and in the prior art, a mechanism was established
whereby when initializing the pixel data file to be allotted to the application, the pixel data
value for every pixel is set to a sentinel value or color. Then, after the application has
written the image to the pixel data file, the pixel data value for every pixel is examined. If
a particular pixel data value still has the sentinel value or color, the alpha value for that
pixel is set to zero. If the particular pixel data value does not contain the sentinel value,

the alpha value for that pixel is set to a desired opacity.

Significantly, such mechanism has two drawbacks. First, the mechanism is
computationally expensive in that every pixel must be read and compared to the sentinel
value, and possibly rc-written. Secondly, if the non-alpha-channel-aware application
happens to write a pixel to a value that matches the sentinel value, such written pixel is

erroneously rendered transparent.

Accordingly, a need exists for a method and mechanism for allowing a non-alpha-
channel-aware application to render an image for an alpha-channel-aware environment.
More particularly, a need exists for such a method and mechanism that is computationally

inexpensive and does not cause erroneously transparent pixels.

It is desired to address the aforementioned shortcomings of the prior art, or at least

provide a useful alternative.
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SUMMARY OF THE INVENTION

The present invention provides a method for using an image in a pixel data file
rendered by a non-alpha-channel-aware application in a alpha-channel-aware environment,
where (i) the non-alpha-channel-aware application writes pixel data values to an existing
pixel data file of pixel data values; (ii) each pixel data value includes an n-bit alpha value
and corresponds to a pixel location; (iii) the non-alpha-channel-aware application sets the
alpha value of the pixel data value to 0 for each pixel for which a pixel data value is
written by the application to the pixel data file; and (iv) the alpha-channel-aware
environment is a graphic environment in which each alpha values is used to set
transparency of the corresponding pixel when the image in the pixel data file is displayed
in the foreground of other image data, with an alpha value of zero corresponding to a full
transparency and increasing alpha values corresponding to increasing levels of opacity,
comprising:

(a) initializing the alpha value of the pixel data value for each pixel data
value in the pixel data file to 1;

(b)  executing the non-alpha-channel-aware application on the pixel data
file;

(¢)  changing the alpha value of each pixel data value by changing the
alpha value of the pixel data values in the pixel data file to O for each pixel data
value in the pixel data file with an alpha value of 1, and changing the alpha value of
the pixel data value in the pixel data file to the alpha value for full opacity for each
pixel data value with an alpha value of 0; and

(d) displaying the pixel data file in the alpha-channel-aware

environment.

The present invention also provides a method for using an image in a pixel data file
rendered by a non-alpha-channel-aware application in a alpha-channel-aware environment,
where (i) the non-alpha-channel-aware application writes pixel data values to an existing
pixel data file of pixel data values; (i} each pixel data value includes an n-bit alpha value
and corresponds to a pixel location; (iit) the non-alpha-channel-aware application sets the

alpha value of the pixel data value to m for each pixel for which a pixel data value is




08 Sep 2009

2003204703

10

15

20

25

30

QAOPERNNRIMS|12248420 - MS - System and mathod for empiaying non-alpha channel imaga data in an aipha.channel-aware anvinmant(st SPA doc-W2/2009

-6-

written by the application to the pixel data file; and (iv) the alpha-channel-aware
environment is a graphic environment in which each alpha value is used to set
transparency of the corresponding pixel when the image in the pixel data file is displayed
in the foreground of other image data, with an alpha value of zero corresponding to a full
transparency and increasing alpha values corresponding to increasing levels of opacity,
comprising:
(a) initializing the alpha value of the pixel data value for each pixel data
value in the pixel data file to m+1;
(b)  executing the non-alpha-channel-aware application on the pixel data
file; and
(¢)  changing the alpha value of each pixel data value by changing the
alpha value of the pixel data in the pixel data file to 0 for each pixel data value in
the pixel data file with an alpha value of m and changing the alpha value of the
pixel data value in the pixel data file to the alpha value for full opacity for each
pixel data value with an alpha value of 0; and
(d) displaying the pixel data file in the alpha-channel-aware

environment.

The present invention also provides a method for using a non-alpha-channel-aware
application in a alpha-channel-aware environment, where (i) the non-alpha-channel-aware
application writes pixel data values to an existing pixel data file of pixel data values; (ii)
each pixel data value includes an n-bit alpha value and corresponds to a pixel location; (iii)
the non-alpha-channel-aware application sets the alpha value of the pixel data value to m
for each pixel for which a pixel data value is written by the application to the pixel data
file; (iv) the alpha-channel-aware environment is a graphic environment in which each
alpha value is used to set transparency of the corresponding pixel when the image in the
pixel data file is displayed in the foreground of other image data, with an alpha value of
zero corresponding to a full transparency and increasing alpha values corresponding to
increasing levels of opacity; and (v) the alpha value for a desired opacity for pixels written

by the non-alpha-channel-aware application is p, comprising:
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(a) initializing the alpha value of the pixel data value for all pixel data
value in the pixel data file to 2"-p+m;

(b)  executing the non-alpha-channel-aware application on the pixel data
file;

(¢)  changing the alpha value of each pixel data value by changing the
alpha value of the pixel data value in the pixel data file to m for each pixel data
value in the pixel data file with an alpha value of 2"-p+m and changing the alpha
value of the pixel data value in the pixel data file to p for each pixel data value with
an alpha value of m; and

(d) displaying the pixel data file in the alpha-channel-aware

environment,

The present invention also provides a computer graphics system comprising
computer executable modules for using an image in a pixel data file rendered by a non-
alpha-channel-aware application in a alpha-channel-aware environment, where (i) the non-
alpha-channel-aware application writes pixel data values to an existing pixel data file of
pixel data values; (ii) each pixel data value includes an »-bit alpha value and corresponds
to a pixel location; (iii) the non-alpha-channel-aware application sets the alpha value of the
pixel data value to O for each pixel for which a pixel dala value is written by the
application to the pixel data file; and (iv) the alpha-channel-aware environment is a graphic
environment in which each alpha values is used to set transparency of the corresponding
pixel when the image in the pixel data file is displayed in the foreground of other image
data, with an alpha value of zero corresponding to a full transparency and increasing alpha
values corresponding to increasing levels of opacity, said computer modules comprising:

(a)  means for initializing the alpha value of the pixel data value for each

pixel data value in the pixel data file to 1;

(b)  means for executing the non-alpha-channel-aware application on the
pixel data file;

(¢)  means for changing the alpha value of each pixel data value by
changing the alpha value of the pixel data values in the pixel data file to 0 for each

pixel data value in the pixel data file with an alpha value of 1, and changing the

-10-
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alpha value of the pixel data value in the pixel data file to the alpha value for full
opacity for each pixel data value with an alpha value of 0; and
(d)  means for displaying the pixel data file in the alpha-channel-aware

environment.

The present invention also provides a computer graphics system comprising
computer executable modules for using a non-alpha-channel-aware application in a alpha-
channel-aware environment, where (i) the non-alpha-channel-aware application writes
pixel data values 10 an existing pixel data file of pixel data values; (ii) each pixel data value
includes an #-bit alpha value and corresponds to a pixel location; (iii) the non-alpha-
channel-aware application sets the alpha value of the pixel data value to m for each pixel
for which a pixel data value is written by the application to the pixel data file; (iv) the
alpha-channel-aware environment is a graphic environment in which each alpha value is
used to set transparency of the corresponding pixel when the image in the pixel data file is
displayed in the foreground of other image data, with an alpha value of zero corresponding
1o a full transparency and increasing alpha values corresponding to increasing levels of
opacity; and (v) the alpha value for a desired opacity for pixels written by the non-alpha-
channel-aware application is p, said computer executable modules comprising:

(@  means for initializing the alpha value of the pixel data value for all
pixel data value in the pixel data file to 2"-p+m;

(b)  means for executing the non-alpha-channel-aware application on the
pixel data file;

(¢)  means for changing the alpha value of each pixel data value by
changing the alpha value of the pixel data value in the pixel data file to m for cach
pixel data value in the pixel data file with an alpha value of 2"-p-+m and changing
the alpha value of the pixel data value in the pixel data file to p for each pixel data
value with an alpha value of n; and

(d)  means for displaying the pixel data file in the alpha-channel-aware

environment,

11-
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BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the present invention are hereinafter described, by way
of example only, with reference to the accompanying drawings, wherein:

FIG. 1 is a block diagram of an exemplary computing cnvironment in which
aspects of the invention may be implemented;

FIG. 2 is a block diagram of a pre-initialized group of pixels in a pixel data file
before a non-alpha-channel-aware process has written to the pixel data file;

FIG. 3 is a block diagram of a group of pixels in a pixel data file after a non-alpha-
channel-aware process has written to the pixel data file but before the transformation of
alpha values according to an embodiment of the present invention;

FIG. 4 is a block diagram of a group of pixels in a pixel data file after
transformation of alpha values according to an embodiment of the present invention; and

FIG. 5 is a flow chart of a method in accordance with an embodiment of the present

invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Overview

In embodiments of the present invention, when a non-alpha-channel-aware
application renders an image to be employed in an alpha-channel-aware environment, the
alpha value of each pixel written to the pixel data file by the application is set to make the
pixel opaque, and each pixel not written to the pixel data file by the application is set to
make the pixel transparent.

In accordance with embodiments of the present invention, a system and method is
provided which allows a non-alpha-channel-aware application to write pixel data to a pixel
data file. Each pixel changed by the non-alpha-channel-aware application is set to a
prespecified level of opacity while each pixel not changed by the non-alpha-channel-aware
application is rendered transparent, with reduced processing time and possibility of error
over the prior art method.

In accordance with one embodiment of the invention, each pixel in the pixel data

file is initialized to have an alpha value of 1. After the non-alpha-channel-aware process

-12-
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has completed writing to the pixel data file, one pass is made over the image, decrementing
the alpha value of each pixel by 1. This pass results in the pixels written by the non-alpha-
channel-aware process, which had been set by that process to an alpha value of zero having
a new alpha value of 255 (since subtraction in a byte is performed modulo 256 (because
there are eight bits in a byte, and 2%= 256). Each pixel not written to by the non-alpha-
channel-aware application is rendered transparent because of its alpha value of zero, the
result of each such pixel’s alpha value being initialized to 1 and then decremented by 1.

In accordance with another embodiment of the invention, where the opacity desired
is that represented by alpha value of p, the alpha value is represented in » bits, with an
alpha value of 2"-1 being the most opaque and an alpha value of 0 being the least opaque,
and where the non-alpha-channel-aware application sets the alpha value of each pixel data
value that it writes to m, each pixel in the pixel data file is initialized to have an alpha
value of 2"-p-+m. After the non-alpha-channel-aware process has completed writing to the
pixel data file, one pass is made over the image, decrementing the alpha value of each
pixel by m-p (modulo 2"). This pass results in the pixels written by the non-alpha-channel-
aware process having an alpha value of p, and those not written by the non-alpha-channel-

aware process having an alpha value of 0.

Exemplary Computing Environment

FIG. 1 illustrates an example of a suitable computing system environment 100 in
which the invention may be implemented. The computing system environment 100 is only
one example of a suitable computing environment and is not intended to suggest any
limitation as to the scope of use or functionality of the invention. Neither should the

computing environment 100 be interpreted as having any dependency or requirement
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relating to any one or combination of components illustrated in the exemplary operating
environment 100,

The invention is operational with numerous other general purpose or special
purpose computing system environments or configurations, Exampies of well known
computing systems, environments, and/or configurations that may be suitable for usc
with the invention include, but are not limited to, personal computers, server computers,
hand-held or laptop devices, multiprocessor systems, microprocessor-based systems, set
top boxes, programmable consumer electronics, network PCs, minicomputers,
mainframe computers, distributed computing cnvironments that include any of the above
systems or devices, and the like.

The invention may be described in the general context of computer-executable
instructions, such as program modules, being executed by a computer. Generally,
program modules include routines, programs, objects, components, data structures, etc.
that perform particular tasks or implement particular abstract data types. The invention
may also be practiced in distributed computing environments where tasks are performed
by remote processing devices that are linked through a communications nctwork or other
data transmission medium. In a distobuted computing environment, program modules
and other data may be located in both local and remote computer storage media including
memory storage devices.

With reference to FIG. 1, an exemplary system for implementing the invention
includes a general purpose computing device in the form of a computer system 100.
Components of computer 110 may include, but are not limited to, a processing unit 120,
a system memory 130, and a system bus 121 that couples various system components
including the system memory to the processing unit 120, The system bus 121 may be any
of several types of bus structures including a memory bus or memory controller, a

peripheral bus, and a local bus using any of a variety of bus architectures. By way of

‘example, and not limitation, such architectures include Industry Standard Architecture

(ISA) bus, Micro Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus, Video
Electronics Standards Association (VESA} local bus, and Periphera! Component
Interconnect (PCI) bus (alse known as Mezzanine bus).

Computer 110 typically includes a variety of computer readable media. Computer
readable media can be any available media that can be accessed by computer 110 and
includes both volatile and nonvolatile media, removable and non-removable media. By

-7
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way of example, and not limitation, computer readable media may comprise comyuer
storage media and communication media. Computer storage media includes both volatile
and nonvolatile, removable and non-removable media implemented in any method or
technology for storage of information such as computer readable instructions, data
structures, program modules or other data. Computer storage media includes, but is not
limited to, RAM, ROM, EEPROM, flash memory or other memeory technology, CD-
ROM, digital versatile disks (DVD) or other optical disk storage, magnetic cassettes,
magnetic tape, magnetic disk storage or other magnetic storage devices, or any other
medium which can be used to store the desired information and which can accessed by
computer 110. Communication media typicaily embodies computer readable
instructions, data structures, program moduies or other data ina modulated data signal
such as a carrier wave or other transport mechanism and inctudes any information
detivery media. The term “modulated data signal” means a signal that has one or more of
its characten'slicé set or changed in such a manner as to encode information in the signal.
By way of example, and not limitation, communication media includes wired media such
as a wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media. Combinations of any of the above should also be
included within the scope of computer readable media.

The system memory 130 includes computer storage media in the form of volatile
and/or nonvolatile memory such as read only memory (ROM) 131 and random access
memory (RAM) 132. A basic inputfoutput system 133 (BIOS), containing the basic
routines that help to transfer information between elements within computer 110, such as
during start-up, is typically stored in ROM 131. RAM 132 typically contains data and/or
program modutes that are immediately accessible to and/or presently being operated on
by processing unit 120, By way of example, and not limitation, FIG. 1 iliustrates
operating system 134, application programs 135, other program modules 136, and
program data 137. .

The computer 110 may also include other removable/non-removable,
volatile/nonvolatile computer storage media. By way of example only, FIG. 1 illustrates
a hard disk drive 140 that reads from or writes to non-removable, nonvolatile magnetic
media, 2 magnetic disk drive 151 that reads from or writes to a removable, nonvolatile
magnetic disk 152, and an aptical disk drive 155 that reads from or writes to a
removable, nonvolatile optical disk 156, such as a CD ROM or other optical media.

-8
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Other removable/non-removable, volatile/nonvolatile computer storage media that can be
used in the exemplary operating environment include, but are not limited to, magnetic
tape cassettes, flash memory cards, digital versatile disks, digital video tape, solid state
RAM, solid state ROM, and the like. The hard disk drive 141 i typically connected to
the system bus 121 through an non-removable memory interface such as interface 140,
and magnetic disk drive 151 and optical disk drive 155 are typically connected to the
system bus 121 by a removable memory interface, such as interface 150.

The drives and their associated computer storage media discussed above and
illustrated in FIG. 1, provide storage of computer readable instructions, data structures,
program modules and other data for the computer 110, In FIG. 1, for example, hard disk
drive 141 is illustrated as storing operating system 144, application programs 145, other
program modules 146, and program data 147, Note that these components can cither be
the same as or different from operating system 134, application programs 135, other
program modules 136, and program data 137. Operating system 144, application
programs 145, other program modules 146, and program data 147 are given different
numbers here to illustrate that, at a minimum, they are different copies. A user may enter
commands and information into the computer 20 through input devices such as a
keyboard 162 and pointing device 161, commonly referred to as a mouse, trackball or
touch pad. Other input devices {not shown) may include a microphone, joystick, game
pad, satellite dish, scanner, or the like. These and other input devices are often connected
to the processing unit 120 through a user input interface 160 that is coupled to the system
bus, but may be connected by other interface and bus structures, such as a parallel port,
game port or a universal serial bus (USB). A monitor 191 or other type of display device
is also connected to the system bus 121 via an interface, such as a video interface 190. In
addition to the monitor, computers may also include other peripheral output devices such
as speakers 197 and printer 196, which may be connected through an output peripheral
interface 190. '

The computer 110 may operate in a networked environment using logical
connections to one or more remole computers, such as a remote computer 180. The
remote computer 180 may be a personal computer, a server, a router, a network PC, a
peer device or other common network node, and typically includes many or all of the
elements described above relative to the computer 110, although only a memory storage
device 181 has been illustrated in FIG. 1. The logical connections depicted in FIG. 1

9
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include a local area network (LAN) 171 and a wide area network (WAN) 173, but may
also include other networks. Such networking environments are commonplace in offices,
enterprise-wide computer networks, intranets and the Internet.

When used in a LAN networking cnvironment, the computer 110 is connected to
the LAN 171 through a network interface or adapter 170. When used ina WAN
networking environment, the computer 110 typically includes a modem 172 or other
means for establishing communications over the WAN 173, such as the Internet. The
modem 172, which may be internal or external, may be connected to the system bus 121
via the user input interface 160, or other appropriate mechanism. In a networked
environment, program modules depicted relative to the computer 110, ot pertions
thereof, may be stored in the remote memory storage device. By way of example, and
not limitation, FIG. 1 illustrates remote application programs 185 as residing on memory
device 181. It will be appreciated that the network connections shown are exemplary and

other means of establishing a communications link between the computers may be used.

Transforming the Qutput of a Non-Alpha-Channel-Aware Application

According to one embodiment of the invention, a method allows the use of output
from a non-alpha-channel-aware application in an alpha-channel-aware context. In order
do so, there must be a way to change to a desired level of opacity the alpha value of each
pixel in the pixel data file that the non-alpha-channel-aware application had changed to
zero and set the alpha value of each pixe! in the pixel data file that had not been changed

by the non-alpha-channel-aware application to zero.

InFIGS. 2, 3 and 4, each pixel is represented as a small square with four numbers
in parentheses, corresponding to the four bytes of information {pixel data value) stored in

pixel data file 199 for the pixel. The last byte is the alpha value.

According to an cmbodiment of the invention, and as shown, a pixel data file 199
is used for storing the image 1o be produced. No data from the pixel data file 199 beyond
that which will be written to it by the non-alpha-channel-aware application will be
displayed in the final image, therefore the pixel data file used should not be one in which

any data of significance is being stored.

-10
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As seen in FIG. 2, the alpha value (the last byte) of each pixei 200 of the pixel
data file 199 is initialized to a value of 1. The values for the first three bytes (red, green,
blue values) of each pixel 200 are irrelevant for the purposes of the present invention; as
an example, the byte values are equal to 255 for each of the pixels 200. The initialization
is done before the pixel data file 199 has been acted on by the non-alpha-channel-aware

application, as shown in first step 510 of the flowchart of FIG. 5.

After being initialized, as shown in the second step 520 of FIG. 5, the pixel data
file 199 of FIG. 2 is then used by the non-alpha-channel-aware application, which writes
an image into pixel data file 199 by changing the pixel data values for some or all pixels

200. The resulting pixel data file 199 is shown in FIG. 3.

As shown in FIG. 3, after the pixel data file 199 has been acted upon by the non-
alpha-channel-aware application, changed pixels 305, have been written to by the non-
alpha-channel-aware application. Others of the pixels, unchanged pixels 310, have not
been written to by the alpha channel application and contain the same values that they

had before the non-alpha-channel-aware application was run.

The alpha value for each of the changed pixels 305 has been set to 0 and the
values of the other bytes have also been changed in many cases. Note, however, that for
one of the changed pixels 305, the pixel data value is (255, 255, 255, 0). While the red,
green, and blue values remain at 255, the alpha value is 0 for that pixel as well,
indicating that that pixe! has been written to by the non-alpha-channel-aware application,

even though that could not be seen by examining the first three bytes of the pixel data.

As shown in the third step 530 of FIG. 5, each alpha value in all pixels (both
changed pixels 305 and unchanged pixels 310) is decremented by 1. The resulting pixel
data file is shown in Fig 4. This decrement, when performed on a byte, is performed
modulo 256. Therefore, for each pixel 405 for which the alpha value had been zero
(changed pixels 305 from FIG. 3), the new alpha value becomes 255 and the pixel is
rendered opaque when the pixel data file 199 is used in an alpha-channct-aware
application. Each pixel 410 for which the alpha value thereof had been 1 {unchanged
pixels 310 from FIG. 3) has its alpha value become 0, and is rendered transparcnt when
the pixel data file 199 is used in an alpha-channel-awarc application. In this way, with

only one arithmetic operation performed on each pixel and no comparisons performed,
-11
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the pixels 305 which had been changed by the non-zlpha-channel-aware application are
opaque, while the unchanged pixels 310 are transparent. The pixel data file 199 with the
image may then be used in an alpha-channel-aware environment, as shown in fourth step

540 of FIG. 5.

Other cmbodiments of the invention are possible. In some graphics systems, the
pixel data is contained in two bytes rather than four bytes. In these systems, 3 bits arc
used for each of red, green, and blue values, and the last bit is the alpha bit (0 for
transparent; 1 for opaque). In this case, the bit containing the alpha value should be set
to 1 before the non-alpha-channel-aware-application is run and the alpha bit should be
changed (from 1 to 0; from 0 to 1) after the application has run. This may be done by
incrementing, decrementing, or any other logical operator means that performs this

change with the desired efficiency.

Any other system of storage of pixel information in which opacity is indicated by
an alpha value of 2"-1 (where the alpha value is n bits long, in other words) and
transparency is indicated by an aipha value of 0 can utilize the method of this invention

by setting the alpha value to 1 and performing subtraction of 1 modulo 2",

It may be that a non-alpha-channel-aware application exists which sets the alpha
value of changed pixels to a value m other than zero. Here, the method of this invention’
may be utilized by initializing the alpha channels to a value of nr+1 hefore the
application is run, and then decrementing the values in the alpha channels by mi+1

modulo 2" (where » is the number of bits in the alpha valug).

It may also be that the image produced by the non-alpha-channel-aware
application is meant to be only partially opaque. In such a case, and where the alpha
value is » bits long, full opacity is represented by an alpha value of 2°-1, and the resultant
image is desired to have opacity value of p, the method of this invention initializes each
alpha value to a value of 2"-p, and p (modulo 2") is added to each alpha value after the
application has run. This method is used where the non-alpha-channel-awarc application

sets the value of the alpha channel to zero.

The cases can be combined -- where the alpha channel is n bits long, the non-

alpha-channel-aware application sets the value of the alpha channel to m, and the desired

-12
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opacity is p, the alpha value of each pixel should be initialized to 2"-p+m, and then, after
the non-alpha-channel-aware application is has run, p-m should be added (or m-p
subtracted), modulo 2",

This method can be implemented in a graphics system, an operating system, a
computer readable medium having stored thereon a plurality of computer-executable
instructions, a co-processing device, a computing device, or a modulated data signal

carrying computer executable instructions for performing the method.

CONCLUSION

The programming necessary to effectuate the structures of the present invention
and the processes performed in connection with the present invention is relatively straight-
forward and should be apparent to the relevant programming public. Accordingly, such
programming is not attached hereto. Any particular programming, then, may be employed
to effectuate the present invention without departing from the spirit and scope thereof.

In the foregoing description, it can be seen that the preferred embodiment of the
present invention comprises a new and useful mechanism that allows a non-alpha-channel-
aware application to render an image for an alpha-channel-aware environment. It should be
appreciated that changes could be made to the embodiments described above without
departing from the inventive concepts thereof. It should be understood, therefore, that this
invention is not limited to the particular embodiments disclosed, but it is intended to cover
modifications within the spirit and scope of the present invention as defined by the
appended claims.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word “comprise”, and variations such as “comprises” and
“comprising”, will be understood to imply the inclusion of a stated integer or step or group
of integers or steps but not the exclusion of any other integer or step or group of integers or
steps.

The reference to any prior art in this specification is not, and should not be taken
as, an acknowledgement or any form of suggestion that that prior art forms part of the

common general knowledge in Australia.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method for using an image in a pixel data file rendered by a non-alpha-
channel-aware application in a alpha-channeil-aware environment, where (i) the non-
alpha-channcl-aware application writes pixel data values to an existing pixcl data file
of pixel data values; (ii) each pixel data value includes an #-bit alpha valuc and
carresponds to a pixel location; (iii) the non-alpha-channcl-aware application scts the
alpha value of the pixel data value to 0 for each pixel for which a pixel data value is
written by the application to the pixel data file; and (iv) the alpha-channel-aware
environment is a graphic environment in which each alpha values is used to set
transparency of the correspending pixel when the image in the piﬁcl data file 1s
displayed in the foreground of other image data, with an alpha value of zero
corresponding to a full transparency and increasing alpha values corresponding to

increasing levels of opacity, comprising:

(a) initializing the alpha value of the pixel data value for each pixel
data value in the pixel data file to 1;

(b)  executing the non-alpha-channel-aware application on the pixel
data file;

(c) changing the alpha value of each pixel data value by changing the
alpha value of the pixel data values in the pixel data file to 0 for each
pixel data value in the pixel data file with an alpha value of 1, and
changing the alpha value of the pixcl data value in the pixel data file to
the alpha value for full opacity for each pixel data value with an alpha
value of 0; and

(d)  displaying the pixel data file in the alpha-channel-aware

environment.

2. The method of claim L, where said changing of the alpha value of the
pixel data value comprises decrementing the alpha value of the pixel data value for

each pixel data value in the pixel data file by 1, modulo 2",

3. The method of claim 2, where 7 is selected from a group consisting of 1 and 8.

-14
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4. At least one of an operating system, a computer-readable medium having
stored thereon a plurality of computer-executable instructions, a co-processing
device, a computing device, and a modulated data signal carrying computer

executable instructions for performing the method of claim 1.

5. A method for using an image in a pixel data file rendered by a non-alpha-
channel-aware application in a alpha-channel-aware environment, where {i) the non-
alpha-channel-zware application writes pixel data values to an existing pixel data file
of pixel data values; (ii) each pixel data value includes an n-bit alpha value and
corresponds to a pixcl location; (iii) the non-alpha-channel-aware application sets the
alpha value of the pixel data value to m for each pixel for which a pixel data value is
written by the application to the pixel data file; and (iv) the alpha-channel-aware
environment is a graphic environment in which each alpha value is used to set
transparency of the correspending pixel when the image in the pixel data file is
displayed in the foreground of other image data, with an alpha value of zero
corresponding to a full transparency and increasing alpha values corresponding to

increasing levels of opacity, comprising:

{a) initializing the alpha value of the pixel data value for each pixel

data value in the pixel data file to m+1;

{b)  executing the non-alpha-channel-aware application on the pixel

data file; and

(c)  changing the alpha value of each pixel data value by changing the
alpha value of the pixel data in the pixel data file to 0 for each pixel data
value in the pixel data file with an alpha value of m and changing the
alpha value of the pixel data value in the pixel data file to the alpha value

for full opacity for each pixel data value with an alpha value of 0; and

(d)  displaying the pixel data file in the alpha-channel-aware

environmient.
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6.  The method of claim 5, where said changing of the alpha value of each -
pixel data value comprises decrementing the alpha vatue of the pixel data value for

each pixel data value in the pixel data file by m+1 modulo 2".

7. At least one of an operating system, a computer-readable medium having
storcd thereon a plurality of computer-executable instructions, a co-processing
device, a computing device, and a modulated data signal carrying computer

executable instructions for performing the method of claim 5.

8. A method for using a non-alpha-channcl-aware application in a alpha-
channel-aware environment, where (i) the non-alpha-channcl-awarc application
writes pixel data values 10 an existing pixel data file of pixel data values; (i) each
pixel data valuc includes an #-bit alpha value and corresponds to a pixel location,;
(iii) the non-alpha-channel-aware application sets the alpha value of the pixel data
value to m for each pixel for which a pixel data value is written by the application to
the pixel data file; (iv) the alpha-channel-aware environment is a graphic
environment in which each alpha value is used to set transparency of the
corresponding pixel when the image in the pixel data file is displayed in the
foreground of other image data, with an alpha value of zero corresponding to a full
transparency and increasing alpha values corresponding to increasing levels of
opacity; and (v) the alpha value for a desired opacity for pixels written by the non-

alpha-channel-aware application is p, comprising:

(a)  initializing the alpha value of the pixel data value for all pixel data

valuc in the pixel data file to 2"-p+m;

{b)  executing the non-alpha-channel-aware application on 1}.16 pixel

data file;

{c)  changing the alpha value of each pixel data value by changing the
alpha value of the pixel data value in the pixel data file to m for each pixel
data value in the pixel data file with an alpha value of 2"-p+m and
changing the alpha value of the pixel data value in the pixel data file to p
for each pixel data value with an alpha value of m; and

-16
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(d)  displaying the pixel data file in the alpha-channei-aware

environment.

9, The method of claim 8, where said changing of the alpha value of the
pixel data value comprises incrementing the alpha value of the pixel data value for all

5 pixel data value in the pixel data file by p-m, modulo 2".

10.  The method of claim 8, where said changing of the alpha value of the
pixel data value comprises decrementing the alpha value of the pixel data value for

all pixel data value in the pixel data file by m-p, modulo 2",

11.  The method of claim 8, where at least ane of p or m is zero.

10 12. At least one of an operating system, a computer readable medium having
stored thereon a plurality of computer-executable instructions, a co-processing
device, a computing device, and a modulated data signal carrying computer

executable instructions for performing the method of claim 8.

13. A computer graphics system comprising computer cxecutable modules for
15  using an image in a pixel data file rendered by a non-alpha-channel-aware application in
a alpha-channel-aware environment, where (i) the non-alpha-channel-aware application
writes pixel data values to an existing pixel data filc of pixel data values; (ii) each pixel
data value includes an n-bit alpha value and corresponds to a pixel location; (i1} the non-
alpha-channel-aware application sets the alpha value of the pixel data value to 0 for each
20 pixel for which a pixel data value is written by the application to the pixel data file; and
(iv) the alpha-channel-aware environment is a graphic environment in which each alpha
values is used to set transparency of the corresponding pixel when the image in the pixel
data file is displayed in the foreground of other image data, with an alpha value of zero
corresponding to a full transparency and increasing alpha values corresponding to

25  increasing levels of opacity, said computer modules comprising:

17
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(a) means for initializing the alpha value of the pixcl data value for

each pixel data value in the pixel data file to 1;

{b)  means for executing the non-alpha-channel-aware application on

the pixel data file;

()  means for changing the alpha value of each pixel data value by
changing the alpha value of the pixel data values in the pixel data file to 0
for each pixel data value in the pixel data file with an alpha value of 1, .
and changing the alpha value of the pixel data value in the pixel data file
to the alpha value for full opacity for each pixel data valuc with an alpha

value of 0; and

(d)  means for displaying the pixel data file in the alpha-channcl-aware

environment.

14.  The computer graphics system of claim 13 where said means for changing
the alpha value of the pixel data value comprises means for decrementing the alpha value

of the pixel data value for each pixel data in the pixel data file by |, modulo 2".

15.  The method of claim 13 where 7 is selected from a group consisting of 1

and 8.

16. A computer graphics system comprising computer executable modules for
using a non-alpha-channel-aware application in a alpha-channel-aware environment,
where (i) the non-alpha-channel-aware application writes pixel data values to an
existing pixel data file of pixel data values; (ii) each pixel data value includes an »-bit
alpha value and corresponds to a pixel location; (iii) the non-alpha-channel-aware

- application sets the alpha value of the pixel data value to m for each pixel for which a
pixel data value is written by the application to the pixel data file; (iv) the alpha-
channel-aware environment is a graphic environment in which cach alpha value is
used to set transparency of the corresponding pixel when the image in the pixel data
file is displayed in the foreground of other image data, with an alpha value of zero
corresponding to a full transparency and increasing alpha values corresponding to

increasing levels of opacity; and (v) the alpha value for a desired opacity for pixels
-18
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written by the non-alpha-channel-aware application is p, said computer executable
modules comprising:

(a) means for initializing the alpha value of the pixel data value for all
pixcl data valuc in the pixel data file to 2"-p+m;

(b)  means for executing the non-alpha-channel-aware application on the
pixel data file;

(¢)  means for changing the alpha value of each pixel data value by
changing the alpha value of the pixel data value in the pixel data file to m for each
pixel data value in the pixel data file with an alpha value of 2"-p+m and changing
the alpha value of the pixel data value in the pixel data file to p for each pixel data
value with an alpha value of m; and

(d)  means for displaying the pixel data file in the alpha-channel-aware

environment.

17.  The computer graphics system of claim 16, where said means for of
changing the alpha value of the pixel data comprises means for incrementing the alpha

value of the pixel data for all pixel data in the pixel data file by p-m, modulo 2".
18.  The computer graphics system of claim 16, where said means for of
changing the alpha value of the pixel data comprises means for incrementing the alpha

value of the pixel data for all pixel data in the pixel data file by m-p, modulo 2".

19.  The computer graphics system of claim 16, where at least one of p or m is

ZEro.

20. A method for using an image substantially as hereinbefore described with

reference to the drawings.
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