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(57) ABSTRACT 

An improved approach to highlighting a graphical object in 
a graphical user interface is disclosed. A body of a high 
lighted graphical object may, upon Selection or highlighting, 
be changed to a transparent color, and a graphical outline, or 
"halo,” is added Surrounding the original graphical objects 
body. The halo may be in the same color as the graphical 
object originally was, preserving any meaning attributed to 
the color of the graphical object and Simplifying the user's 
ability to identify the selected object(s), as well as the ability 
to Select the highlighted object for further processing. The 
highlighted graphical object may also be displayed with a 
bounding box to further identify the selected object(s). A 
moving version of the highlighted graphical object may be 
drawn during a moving process, in which the moving 
version has an appearance distinct from the original object. 
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METHOD AND APPARATUS FOR HOLLOW 
SELECTION FEEDBACK 

FIELD OF THE INVENTION 

0001. The present invention relates generally to graphical 
user interfaces. Specifically, aspects of the present invention 
relate to providing an indication to a user that certain 
graphical objects have been Selected and/or highlighted. 
Further aspects of the present invention allow users to 
manipulate the Selected graphical objects. 

BACKGROUND OF THE INVENTION 

0002 A picture is worth a thousand words. The sentiment 
echoes throughout various aspects of our lives, and the 
World of computing is no exception. Since its inception, 
graphical user interfaces (GUIs) have become the standard, 
and preferred, way for millions of computer users to interact 
with their computers. Accordingly, more and more impor 
tance is being placed on the way in which computers 
Visually show the user's actions and the environment in 
which the user may take these actions. 
0003. The typical GUI uses a number of onscreen graphi 
cal objects to visually represent functions, applications, files, 
menus, and a host of other features for the computing 
environment. The user typically uses a mouse input device 
to move an onscreen pointer to Select a particular graphical 
object for action. 
0004. This GUI has proven effective, but a new step in 
the evolution of computing has revealed Several drawbacks 
to existing GUIs. Specifically, the introduction of pen-based 
computing devices, Such as the hand-held Personal Data 
Assistant (PDA) or the Tablet PC being introduced by 
Microsoft Corp., has changed the way we view the GUI, and 
the manner in which users can interact with their computers. 
This new approach to user interfaces has revealed problems 
and deficiencies in the traditional GUI described above. 
Examples of these problems will be discussed below. 
0005 One common use of computers and GUIs is to 
generate and edit electronic documents. These electronic 
documents can contain text (e.g., electronic word proces 
Sors) and/or images (e.g., pictures), which are displayed on 
the user's Screen for editing. To interact with these onScreen 
objects, the user typically uses a mouse input device to move 
an onscreen pointer to the desired object, and presses a 
button on the mouse to Select the object. 
0006 The selection of the particular object may be 
reflected in a change in its appearance. For example, elec 
tronic word processing programs, such as the MICROSOFT 
WORD (R) program, may display text as shown in FIG. 16. 
In FIG. 16, the text “Sample text” appears in black on a 
white background. The text is arranged automatically in 
uniform rows of text acroSS the user's Screen, where the 
rows of text are assigned a predefined height based on 
user-defined settings (e.g., the use of 10 pt. font, the line 
spacing, etc.). Upon selecting these words using, for 
example, a click-and-drag motion of the mouse pointer over 
the words, their appearance may change to that shown in 
FIG. 17. In this figure, the actual selected text is now given 
a white color, and the rectangular area inhabited by the text 
in the row is given a black background that Serves as a 
blocked Selection highlight, identifying the Selected text. 

Nov. 20, 2003 

The black blocked Selection highlight occupies the entire 
row height, and Serves to differentiate the Selected text from 
the non-Selected text. 

0007 Although this prior art approach to highlighting 
text works well in the uniform, line-by-line environment of 
traditional word processors, this approach is less desirable in 
other environments that allow a greater degree of freedom, 
Such as pen-based computing devices. For example, in 
Systems where the text is handwritten (e.g., on a personal 
data assistant using a touch-sensitive Screen), the user may 
be permitted to write text above and below any such 
regimented lines. FIG. 18 shows an example of handwritten 
text that does not conform to any such lines. The “blocked” 
approach discussed above would result in Some confusion as 
to what is actually Selected. 
0008 A further drawback to this type of selection high 
lighting lies in the colors used for the Selection block, and for 
the Selected text appearing in the block. Although users of 
word processing programs are often provided with the 
ability to Select font colors and/or background colors, they 
are not provided with the ability to select the color to be used 
for the selection block highlight, nor are they offered the 
ability to select the color of the selected text. Instead, these 
word processing programs automatically use predetermined 
colors for the Selection block and Selected text, which are 
often entirely different colors from the font color and back 
ground color. By using these new colors, these word pro 
cessing programs may inadvertently obliterate any meaning 
that had been assigned to the original font color. For 
example, if a user were accustomed to using a red font color 
to identify text added by a certain perSon, and this color were 
changed upon Selection of the text, the user might then be 
unable to tell whether the selected text was originally red or 
not. 

0009. The prior art approach to highlighting images, as 
opposed to the regimented text of traditional word proces 
Sors, does not offer much of a better Solution. FIG. 19a,b 
show examples of how an image, Such as a simple diagonal 
line, may appear when Selected. If the line is a simple vector 
line created, for example, using a line drawing option 
available in Microsoft VISIO (r), the selected line's only 
change in appearance is the addition of Selection handles 
1901 at the endpoints. If the line is an image, such as a 
bitmap image, its appearance upon Selection changes with 
the addition of a selection box with handles 1901 located 
around the periphery of the image. There are drawbacks to 
each of these approaches. In the former, the mere addition of 
handles 1901 does not clearly indicate the selected graphical 
object. In the latter, the Selected line image may be identified 
by the Surrounding box and handles, but there is much 
wasted white space attributed to this selected line. This 
white Space is wasteful, as it obscures more visual “real 
estate,” or displayable area of the GUI, than is necessary. 
0010. Accordingly, there is now a need for an improved 
approach to identifying Selected graphical objects in a GUI 
environment that can overcome one or more of the deficien 
cies identified above. 

SUMMARY OF THE INVENTION 

0011 Embodiments of the present invention may solve 
one or more of the problems and/or deficiencies identified 
above. In one aspect, a graphical object may appear in one 
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color (or pattern) against a background of another color (or 
pattern). To highlight the graphical object, its body may be 
changed to a predetermined background color (Such as 
white), or changed in color to appear transparent, allowing 
the color or pattern of the underlying background to show. 
A "halo' is displayed around the periphery of the graphical 
object, where the halo is displayed in a color (or pattern) 
matching the graphical objects original color or pattern. In 
further aspects, the halo may have a change in transparency 
or darkness of the color or pattern, allowing for a "glowing 
appearance. 

0012. In some embodiments, the halo follows the con 
tours of the Outer periphery of the original graphical object. 
In further embodiments, the halo follows the exact contour 
of the outer periphery of the original graphical object. In yet 
further embodiments, the halo may be of a predetermined, 
constant, thickness. 

0013 In further embodiments, the highlighted graphical 
object may also be Surrounded with a bounding shape, Such 
as a rectangle. In yet further embodiments, the bounding 
shape may include Selection handles. 

0.014. In some embodiments, selection of the halo by the 
user may result in the Selection of the graphical object. 

0.015. In some embodiments, the highlighted graphical 
object may be moved to a different location on the graphical 
user interface. In further embodiments, a separate, moving 
version of the graphical object may be displayed to follow 
the movement of the graphical object. In yet further embodi 
ments, the moving version of the graphical object may be 
drawn in a fainter color and/or pattern than the original 
graphical object. In further embodiments, the moving Ver 
Sion of the graphical object may include a bounding box. In 
still further embodiments, the bounding box of the moving 
version of the graphical object may follow the outer contour 
of the graphical object. 

0016. In some embodiments, the halo retains its color 
and/or pattern as the graphical object is moved from a first 
area of the GUI, having a first pair of foreground/back 
ground colors, to a Second area of the GUI having a different 
pair of foreground/background colors. 

0.017. In further embodiments, the graphical object may 
have a varying thickness that, upon highlighting, is changed 
to a constant thickness, which Simplifies the processing 
required to render the highlighted object. 

0.018. In yet further embodiments, the halo may be ren 
dered using a plurality of graphical layers. In Some embodi 
ments, the halo may be rendered by Overlaying a duplicate 
of the halo over an enlarged duplicate of the halo, where the 
first duplicate is of a different color. In further embodiments, 
the halo may be rendered by overlaying a plurality of 
enlarged duplicates of the object, where each of the enlarged 
duplicates is of a slightly different size and color. 

0019. The above and other objects, features and advan 
tages of the present invention will be readily apparent and 
fully understood from the following detailed description of 
preferred embodiments, taken in connection with the 
appended drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 shows a schematic diagram of a conven 
tional general-purpose digital computing environment in 
which one or more embodiments of the present invention 
may be implemented. 
0021 FIG. 2 shows a tablet personal computing (PC) 
environment in which one or more embodiments of the 
present invention may be implemented. 
0022 FIG. 3 shows an example of a graphical object 
uSable in one or more embodiments of the present invention. 
0023 FIG. 4 shows an example highlighted graphical 
object according to one embodiment of the present inven 
tion. 

0024 FIG. 5 shows a close-up view of a portion of the 
highlighted graphical object shown in FIG. 4, according to 
one embodiment of the present invention. 
0025 FIG. 6 shows a close-up view of a portion of the 
highlighted graphical object shown in FIG. 4, according to 
another embodiment of the present invention. 
0026 FIG. 7 shows a close-up view of a portion of the 
highlighted graphical object shown in FIG. 4, according to 
yet another embodiment of the present invention. 
0027 FIG. 8 shows a highlighted graphical object 
according to a further embodiment of the present invention. 
0028 FIGS. 9a-9b show alternate embodiments of mov 
ing graphical objects according to further embodiments of 
the present invention. 
0029 FIG. 10 shows an example of a graphical object to 
be highlighted according to aspects of the present invention. 
0030 FIGS. 11-13 show example steps in the creation of 
a highlighted graphical object according to one embodiment 
of the present invention. 
0031 FIGS. 14-15 show example steps in the creation of 
a highlighted graphical object according to one embodiment 
of the present invention. 
0032 FIGS. 16-17 show an example of highlighted text 
in the prior art. 
0033 FIG. 18 shows an example graphical object. 
0034 FIGS. 19a-b show an example of a highlighted line 
in the prior art. 
0035 FIGS. 20a-b are photographic examples of one 
embodiment of the present invention. 
0036 FIGS. 21a-b are photographic examples of another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0037) 
0038. The present invention may be more readily 
described with reference to FIGS. 1-21. 

0039 FIG. 1 illustrates a schematic diagram of a con 
ventional general-purpose digital computing environment 
that can be used to implement various aspects of the present 
invention. In FIG. 1, a computer 100 includes a processing 

I. Example Hardware 
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unit 110, a system memory 120, and a system bus 130 that 
couples various System components including the System 
memory to the processing unit 110. The system bus 130 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. The System 
memory 120 includes read only memory (ROM) 140 and 
random access memory (RAM) 150. 
0040. A basic input/output system 160 (BIOS), contain 
ing the basic routines that help to transfer information 
between elements within the computer 100, such as during 
start-up, is stored in the ROM 140. The computer 100 also 
includes a hard disk drive 170 for reading from and writing 
to a hard disk (not shown), a magnetic disk drive 180 for 
reading from or writing to a removable magnetic disk 190, 
and an optical disk drive 191 for reading from or writing to 
a removable optical disk 192 such as a CD ROM or other 
optical media. The hard disk drive 170, magnetic disk drive 
180, and optical disk drive 191 are connected to the system 
bus 130 by a hard disk drive interface 192, a magnetic disk 
drive interface 193, and an optical disk drive interface 194, 
respectively. The drives and their associated computer 
readable media provide nonvolatile Storage of computer 
readable instructions, data structures, program modules and 
other data for the personal computer 100. It will be appre 
ciated by those skilled in the art that other types of computer 
readable media that can Store data that is accessible by a 
computer, Such as magnetic cassettes, flash memory cards, 
digital video disks, Bernoulli cartridges, random acceSS 
memories (RAMs), read only memories (ROMs), and the 
like, may also be used in the example operating environ 
ment. 

0041) A number of program modules can be stored on the 
hard disk drive 170, magnetic disk 190, optical disk 192, 
ROM 140 or RAM 150, including an operating system 195, 
one or more application programs 196, other program mod 
ules 197, and program data 198. A user can enter commands 
and information into the computer 100 through input devices 
such as a keyboard 101 and pointing device 102. 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 110 
through a serial port interface 106 that is coupled to the 
System bus, but may be connected by other interfaces, Such 
as a parallel port, game port or a universal Serial bus (USB). 
Further still, these devices may be coupled directly to the 
System bus 130 via an appropriate interface (not shown). A 
monitor 107 or other type of display device is also connected 
to the system bus 130 via an interface, such as a video 
adapter 108. In addition to the monitor, personal computers 
typically include other peripheral output devices (not 
shown), Such as speakers and printers. In a preferred 
embodiment, a pen digitizer 165 and accompanying pen or 
stylus 166 are provided in order to digitally capture freehand 
input. Although a direct connection between the pen digi 
tizer 165 and the processing unit 110 is shown, in practice, 
the pen digitizer 165 may be coupled to the processing unit 
110 via a serial port, parallel port or other interface and the 
system bus 130 as known in the art. Furthermore, although 
the digitizer 165 is shown apart from the monitor 107, it is 
preferred that the usable input area of the digitizer 165 be 
co-extensive with the display area of the monitor 107. 
Further still, the digitizer 165 may be integrated in the 
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monitor 107, or may exist as a separate device overlaying or 
otherwise appended to the monitor 107. 
0042. The computer 100 can operate in a networked 
environment using logical connections to one or more 
remote computers, such as a remote computer 109. The 
remote computer 109 can be 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 100, although only a memory 
storage device 111 has been illustrated in FIG.1. The logical 
connections depicted in FIG. 1 include a local area network 
(LAN) 112 and a wide area network (WAN) 113. Such 
networking environments are commonplace in offices, enter 
prise-wide computer networks, intranets and the Internet. 

0043. When used in a LAN networking environment, the 
computer 100 is connected to the local network 112 through 
a network interface or adapter 114. When used in a WAN 
networking environment, the personal computer 100 typi 
cally includes a modem 115 or other means for establishing 
a communications over the wide area network 113, Such as 
the Internet. The modem 115, which may be internal or 
external, is connected to the system bus 130 via the serial 
port interface 106. In a networked environment, program 
modules depicted relative to the personal computer 100, or 
portions thereof, may be Stored in the remote memory 
Storage device. 

0044) It will be appreciated that the network connections 
shown are examples and other techniques for establishing a 
communications link between the computers can be used. 
The existence of any of various well-known protocols Such 
as TCP/IP, Ethernet, FTP, HTTP and the like is presumed, 
and the System can be operated in a client-Server configu 
ration to permit a user to retrieve web pages from a web 
based Server. Any of various conventional web browsers can 
be used to display and manipulate data on web pages. 

0045 Although the FIG. 1 environment shows an 
example environment, it will be understood that other com 
puting environments may also be used. For example, one or 
more embodiments of the present invention may use an 
environment having fewer than all of the various aspects 
shown in FIG. 1 and described above, and these aspects may 
appear in various combinations and Subcombinations that 
will be apparent to one of ordinary skill. 

0046 FIG. 2 illustrates a tablet personal computer (PC) 
201 that can be used in accordance with various aspects of 
the present invention. Any or all of the features, Subsystems, 
and functions in the system of FIG. 1 can be included in the 
computer of FIG. 2. Tablet PC 201 includes a large display 
Surface 202, e.g., a digitizing flat panel display, preferably, 
a liquid crystal display (LCD) Screen, on which a plurality 
of windows 203 is displayed. Using stylus 204, a user can 
Select, highlight, and write on the digitizing display area. 
Examples of Suitable digitizing display panels include elec 
tromagnetic pen digitizers, Such as the Mutoh or Wacom pen 
digitizers. Other types of pen digitizers, e.g., optical digi 
tizers, may also be used. Tablet PC 201 interprets marks 
made using Stylus 204 in order to manipulate data, enter text, 
and execute conventional computer application taskS Such as 
Spreadsheets, word processing programs, and the like. 

0047 A stylus could be equipped with buttons or other 
features to augment its Selection capabilities. In one embodi 
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ment, a Stylus could be implemented as a "pencil” or “pen”, 
in which one end constitutes a writing portion and the other 
end constitutes an "eraser end, and which, when moved 
acroSS the display, indicates portions of the display are to be 
erased. Other types of input devices, Such as a mouse, 
trackball, or the like could be used. Additionally, a user's 
own finger could be used for Selecting or indicating portions 
of the displayed image on a touch-Sensitive or proximity 
Sensitive display. Consequently, the term "user input 
device', as used herein, is intended to have a broad defini 
tion and encompasses many variations on well-known input 
devices. 

0.048 II. Example Highlighted Graphical Objects 
0049 Anything appearing on a graphical user interface 
may be considered to be a graphical object, and FIG. 3 
shows an example of Such a graphical object. The graphical 
object 300 is a handwritten version of the letter 'H' that, for 
example, is captured as digitized ink using a pen-based 
computer and its Stylus. Other types of graphical objects 
include graphical icons, images, Symbols, menus, prompts, 
and text. 

0050. The body 301 of graphical object 300 may be 
drawn, or rendered, using any color or pattern value (e.g., 
hatched, shaded, a series of colors, etc.), and may be drawn 
on a background of a different color or pattern. In the FIG. 
3 example, the background 302 is a simple solid white 
background, but any other color and/or pattern may be used 
as the background 302. The background 302 may also be 
comprised of one or more other graphical objects. 
0051. For example, the background may include a series 
of parallel horizontal (or vertical) lines to assist the user in 
keeping handwritten text in line. The object need not be 
constrained to Such lines, however, and may simply overlap 
1, 2, 3 or more of them. The background may also include 
various other objects, Such as text, images, drawings, hand 
Writing, etc. 
0.052 The graphical object 300 may become highlighted 
to represent that it has been Selected, or to otherwise draw 
attention to it. This may occur in any number of ways. For 
example, in a pen-based computing device, the user may 
position the Stylus over the displayed graphical object to 
Select the object. The user may move a pointer over the 
graphical object to Select it, and may also preSS a button to 
Select it. Any other known method for Selecting a graphical 
object in a GUI will also suffice. 
0.053 When the graphical object is to be highlighted, its 
appearance changes. The body 301 may have its color value 
changed to a transparent value, Such that the background 302 
becomes visible in the area previously occupied by the body 
301. The highlighted graphical object may also have an 
outline, or “halo'401, of additional color and/or pattern 
drawn around its periphery, Surrounding the original body 
301 of the graphical object. Thus, as an example, a graphical 
object in a first color/pattern (e.g., red) on a background of 
a second color/pattern (e.g., black Striped) will, upon Selec 
tion, be changed in appearance to have a halo in the first 
color/pattern (i.e., red), and a body in the Second color/ 
pattern (i.e., black Striped) due to its transparency. In alter 
native embodiments, the body 301 of the graphical object 
may have its color changed to a predetermined color, Such 
as white, rather than a transparent color. The use of a 
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predetermined color may advantageously simplify the pro 
cessing required to render the highlighted graphical object. 

0054 FIG. 5 shows a close-up view taken from area A-A 
shown in FIG. 4. The halo may be of a predetermined 
thickness (T), Such as a certain number of pixels (e.g., 8, 10, 
12, 15, 20, etc. pixels) or a predetermined distance (e.g., 
/16th of an inch, /sth of an inch, 4 of an inch, etc.), and 
appears in the original color of the graphical object. AS a 
result of using a predetermined thickness, the outer contour 
502 of the halo 401 may follow the outer contour 501 of the 
graphical object 301. The contour 502 of the halo 401 may 
follow the outer contour 501 of the object 301 exactly, 
although a slight variation may occur due to the thickness of 
the halo 401. By following the contour 501, the selected 
graphical object will more closely resemble the original 
graphical object. 

0055. In alternative embodiments, the halo may have a 
varying thickness to give the Selected object a more distin 
guished appearance. For example, as shown in FIG. 6, the 
thickness of the halo may simply vary to give the highlighted 
graphical object a glowing appearance. The variation may be 
periodic between two or more thicknesses (T1 and T2) (e.g., 
varying between 10 and 15 pixels every linear inch), or 
alternatively, may randomly vary among two or more thick 
CSSCS. 

0056. As shown in FIG. 7, the halo may also vary its 
color and/or pattern value. For example, the halo color 
and/or pattern may be darker near the outer edges of the 
graphical object body 301, and become lighter near the outer 
edges of the halo 401. At the outer edges of halo 401, the 
color/pattern may be a lighter version of the same color (e.g. 
light green becoming green, grey becoming black, etc.), or 
of the pattern (e.g., less concentrated Stripes and/or shading, 
etc.). This variation in the halo color helps give the high 
lighted graphical object a glowing appearance. Other varia 
tions may also be used. For example, the color and/or pattern 
may become darker towards the outer edge 502 of the halo, 
or may vary in darkness throughout. The process by which 
an example halo may be generated and rendered for display 
will be described further below with respect to FIGS. 10-15. 
0057. As another feature, some embodiments of the 
present invention allow the user to Select the graphical 
object by Selecting its halo. For example, a pen-based 
computing device may allow users to Select graphical 
objects by placing the Stylus on or over the highlighted 
graphical object. Similar Selections may be made using a 
mouse that moves an onscreen pointer, pressing a sequence 
of keys on a keyboard, or any other form of GUI interaction. 
With Such a Selectable halo, graphical objects having a thin 
appearance (e.g., a single hand-drawn Stroke or line) may be 
easily Selected after they have been highlighted. 

0058. One advantage offered by some embodiments of 
the halos described above is apparent in Situations where 
multiple graphical objects appear on the display Screen, and 
overlap one another. If one of these graphical objects is 
selected, while the other is not, the transparent, or “hollow,” 
body of the Selected graphical object, together with its halo, 
clearly Set the object apart from the other unselected graphi 
cal object(s). 
0059. In a further aspect, the highlighted graphical object 
may also be surrounded by a bounding box. FIG. 8 shows 
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an example of a highlighted graphical object having a 
rectangular bounding box 801. There are Several advantages 
to a bounding box. For example, the box helps further 
indicate to the user that a graphical object has been Selected, 
and may also identify with greater particularity the object (or 
objects) that are actually selected. The bounding box 801 
may be defined Such that it is a rectangular shape whose 
dimensions depend on the size of the graphical object. In the 
example shown in FIG. 8, the borders of the box 801 are 
horizontal and vertical, and are located a predetermined 
distance (d1) to the left, right, above and below the graphical 
object. In one exemplary embodiment, the distance (d1) is a 
set number of pixels, such as 8, 10, 12, 15, or 20. The 
borders shown in FIG. 8 are rendered using a dashed line, 
but any other line type and/or color may be used. 
0060. In alternate embodiments, the bounding box 801 
need not be rectangular, and need not be a box, at all. For 
example, the bounding box may actually be implemented as 
any other shape, Such as a circle, oval, diamond, etc. to 
Surround the graphical object being highlighted. 

0061. In further embodiments, the bounding box 801 may 
include one or more selection handles 802a, b that may be 
used to interact with the object for further handling, Such as 
moving and/or resizing the object. Selection handles 802a 
may be located at the corners of the bounding box 801, 
and/or at other locations 802b along the borders of the box. 
By Selecting one of these handles (e.g., using a mouse 
controlled pointer, Stylus, or any other GUI Selection 
method), the user may resize the graphical object, and/or 
Select the graphical object for further processing/editing. In 
Some embodiments, the bounding box border distance (d1) 
is configured to be of Sufficient size Such that the Selection 
handles do not overlap or obscure any portion of the 
highlighted graphical object. 

0062) 
0.063. In one aspect, the user may move a highlighted 
graphical object through various portions of the GUI. This 
movement may be made, for example, by the user Selecting 
the graphical object in a pen-based computing System by 
placing a stylus on the graphical object, pressing a button on 
the Stylus to Select the graphical object, and then moving the 
Stylus acroSS a display Screen to the desired new location. 
During this movement, Some embodiments of the present 
invention may display a moving version of the graphical 
object at a location corresponding to the user's device. In 
this manner, the user is given feedback regarding the move 
ment he/she is carrying out, as well as the System's acknowl 
edgement that the move operation has begun. 

III. Movement of the Graphical Object 

0064. The moving version of the graphical object may 
appear as a simple outline of the object, as shown in FIG. 
9a, to assist the user in determining placement of the 
graphical object. The outline may be of any line type and/or 
color, and in Some embodiments, is a thin dotted line. Using 
a simple dotted outline as the moving version allows the user 
to see background object(s) during the movement process. 
0065. The moving version may alternatively appear as a 
bounding box with a pointer or cursor, as shown in FIG.9b. 
In Some embodiments, the dimensions of the bounding box 
are the minimum dimensions necessary to enclose the 
graphical object. Using these minimum dimensions helps 
convey to the user the amount of Space needed by the object. 
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Alternatively, the dimensions of the box may be greater than 
the minimum. Using a simple bounding box may simplify 
the processing required for rendering the box during the 
movement process, and the presence of the cursor may help 
make clear that the object is being moved. Alternative 
embodiments of this moving version may simply have the 
bounding box, without the cursor. 

0066. As a further alternative, the moving version of the 
graphical object may simply be a copy of the graphical 
object rendered in a different color and/or pattern, Such as 
using a lighter shade of the color, or a fainter version of the 
color that allows more transparency. Using a lighter or 
fainter color for the moving version of the graphical object, 
the user is provided with a clear indication of what will be 
obscured upon repositioning of the object. 

0067. The moving versions described above may be 
rendered with its own bounding box and/or Selection 
handles, as described above, to further indicate that a 
movement proceSS has begun. 

0068. In some embodiments, the GUI may include sev 
eral distinct areas in which different color contrasts are used. 
For example, a GUI may have a first area in which black 
graphical objects appear against a white background, and a 
Second area in which red graphical objects appear against a 
green background. Upon Selection in the first area, a graphi 
cal object originally appearing in black ink may be replaced 
with a transparent body and a black halo. The user may 
move this object from the first area to the Second area. In 
Some embodiments, upon movement to this second area, the 
color of the highlighted graphical object's body and halo 
remain the Same. In this manner, any meaning associated 
with the color of the underlying graphical object is preserved 
in the new GUI area. Alternatively, the highlighted graphical 
objects halo may change in color to that of the Second area 
(in this example, red). 
0069 
Object 

IV. Example Process of Highlighting Graphical 

0070 FIGS. 10-15 depict example processes that may be 
used to generate and render an example highlighted graphi 
cal object according to one or more of the embodiments 
described above. To simplify the explanation, FIG. 10 
depicts an example graphical object 1000 that may be 
highlighted. The object may be of any type of onScreen 
image, and one example would be a stroke of handwritten 
“ink drawn by the user using a stylus and a touch-Sensitive 
display. The stroke itself may follow a center line 1001, and 
may vary in thickneSS or width. This variation may arise 
from a variety of causes, Such as the user varying the 
preSSure placed upon the Stylus while drawing the Stroke. 
0071 FIGS. 11-13 depict example steps that may result 
in a graphical halo such as the one shown in FIG. 5. To 
create Such a halo, the computer display System may first 
generate an enlarged version 1101 of the original graphical 
object, as shown in FIG. 11. The enlarged version 1101 may 
be of the Same color as the original graphical object, and 
have its width and/or height increased by a predetermined 
size, Such as 0.125 inches, 10 pixels, etc., or by a predeter 
mined percentage, Such as 5%, 10%, etc. Increasing the 
dimensions by a predetermined amount advantageously 
allows consistency in the visual appearance of highlighted 
graphical objects. On the other hand, increasing the dimen 
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Sions by a percentage may allow for a more dynamic visual 
experience. In Some embodiments, a graphical object com 
prised of lines may be enlarged by having its lines widened 
by the predetermined amount. The enlarged version 1101 in 
FIG. 11 has been slightly increased in both height and width. 
0.072 The computer display system may generate the 
enlarged version 1101 in an internal memory or display 
buffer, and need not actually display or render the enlarged 
version on Screen immediately. 
0073. The computer display system may also generate 
another copy 1201 of the original graphical object 1000, 
where the copy 1201 has the Same dimensions as the original 
object. The copy 1201 may be assigned a color value that is 
the background color value of the area on which the original 
object was displayed. The copy 1201 may then be overlaid 
upon the enlarged version 1101, resulting in the highlighted 
graphical object shown in FIG. 13. The enlarged version 
1101 and copy 1201 need not be displayed onscreen prior to 
this “overlaying,” and may simply be constructed in a 
memory or video buffer of the system. 

0.074. In some embodiments, the color value of the copy 
1201 will be Such that background images, text, and/or 
objects may be visible. For example, if the display System 
Supports the use of transparency as a color value, then the 
copy 1201 may be assigned this transparency color value, 
and when this copy 1201 is overlaid upon the enlarged 
version, the interior of the enlarged version becomes trans 
parent in color, allowing background images to appear. This 
effect may be achieved even in systems that do not directly 
Support the use of Such transparency values. For example, 
rather than Simply assign the copy 1201 to a single back 
ground color, the copy 1201 may have the appearance of the 
graphical image, text, etc. that would have appeared directly 
behind the original object 1001. Alternatively, the copy 1201 
may be assigned a predetermined color, Such as white, to 
Simplify the processing required to generate the halo. Using 
the background minimizes the amount of visual real estate 
that is obscured by the halo, while using a predetermined 
color Simplifies the processing involved. One additional 
advantage to allowing the background pattern to show lies in 
the readability of text that already has another highlighting 
(Such as a yellow highlight) associated with it. If the text had 
already been highlighted, then allowing this highlighting to 
show through the hollow body of the halo helps preserve the 
meaning associated with that highlighting. The user is still 
able to see that the Selected text had the highlight associated 
with it. 

0075) A similar process of “overlaying versions may be 
used to create the “glowing effect of the halo shown in FIG. 
7. As shown in FIG. 14, multiple versions of the object may 
be created. In Some embodiments, one version 1401 is a 
copy, much like the copy 1201 shown in FIG. 12. One or 
more enlarged versions may also be created, where each 
version is of a slightly different Size and color. For example, 
version 1402 is slightly larger in dimension than version 
1401, and is of the color of the original object. Another 
version 1403 is slightly larger than version 1402, and is of 
a slightly lighter color. This lighter color may be a lighter 
shade than that of version 1402. Alternatively, version 1403 
may have the same color, but a greater transparency value, 
than version 1402. As with the FIG. 13 halo, the various 
versions shown in FIG. 14 may be overlaid upon one 
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another to result in the highlighted object shown in FIG. 15. 
Although the FIG. 15 example uses two enlarged versions, 
other embodiments may use more enlarged versions, with 
Slighter differences in size and/or color between them, to 
create a Smoother "glowing effect. In one embodiment, four 
Such enlarged versions are used. 
0076. In further embodiments, the original graphical 
object 1000 may have its width changed before the various 
copies and enlarged versions are created. For example, the 
object 1000 may originally have a varying width, but for 
purposes of generating the halo, it may have its width 
changed to that of a constant value. This constant value may 
be predefined, or may simply be the average width calcu 
lated along various points of the center line 1001. Using 
Such a constant width may simplify the processing required 
to generate the various copies and enlarged versions, and is 
particularly useful when the original graphical object was 
nearly of constant width to begin with (e.g., if the original 
graphical object was constructed using a linear Stroke of a 
Stylus). 
0077. In some embodiments, the various steps of “over 
laying described above may be achieved using a version of 
the object(s) stored in a memory or display buffer. The 
overlaying may be performed on a pixel-by-pixel basis by 
replacing the individual pixels of a portion of one image 
with those of another image. 
0078. As an alternative, the graphical halo may be gen 
erated using the outer contour of the graphical object to 
define the contour that is to be followed by the halo. To 
generate the halo, the computer System may calculate the 
path to be taken by the halo, and render just that path on the 
screen to create the halo effect. The halo may be rendered by 
tracing a Single line around the contour. In Such an embodi 
ment, no processing is necessary for the “hollow portion of 
the halo, but greater processing is needed to trace the path. 
In Some embodiments, the halo outline may be anti-aliased 
for improved resolution. 
007.9 FIGS. 20a-b are photographic images of one 
example embodiment. In FIG. 20a, a handwritten word 
“highlight'2001 is shown having a highlighting 2002. High 
lighting 2002 may resemble the traditional highlighting 
generated using a handheld highlighter marker. FIG. 20b 
shows an example in which the highlighting 2002 has been 
selected by the user, and exhibits a hollow selection feed 
back described above. In the depicted example, there is also 
a bounding box 2003 having selection handles 2004. 
0080 FIGS. 21a-b are photographic images of another 
example embodiment. In FIG. 21a, there is shown a hand 
written stroke 2101. In FIG. 21b, the stroke 2101 has been 
Selected, and exhibits a hollow selection feedback described 
above. This depicted example also includes a bounding box 
2102 having selection handles 2103. The interior of the 
bounding box 2102 may be transparent, to permit the 
background to show through. 
0081 V. Conclusion 
0082 Various embodiments and aspects of the present 
invention have been described above, and it will be under 
stood by those of ordinary skill that the present invention 
includes within its Scope all combinations and Subcombina 
tions of these embodiments and aspects. The full Scope of 
the present invention should only be limited by the claims, 
which read as follows: 
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1. An apparatus comprising: 
a proceSSOr, 

a display; and 
a memory for Storing computer readable instructions that, 
when executed by Said processor, cause the apparatus 
to perform the Steps of 
displaying a graphical object against a background on 

Said display, Said graphical object having a first 
color; and 

changing the appearance of Said graphical object 
responsive to a request to Select Said graphical 
object, Said Step of changing further comprising the 
Steps of 1) changing a color of said graphical object 
from Said first color to a color of Said background; 
and 2) Surrounding said graphical object with a 
graphical halo, Said graphical halo being displayed in 
Said first color and having an Outer contour Substan 
tially similar to an outer contour of Said graphical 
object. 

2. The apparatus of claim 1, wherein Said color of Said 
background is a predetermined color. 

3. The apparatus of claim 1, further comprising a Stylus, 
wherein Said display is Sensitive to Said Stylus, and Said 
graphical object is created using handwritten Strokes on Said 
display. 

4. The apparatus of claim 3, wherein Said handwritten 
Strokes comprise handwritten text. 

5. The apparatus of claim 3, wherein said computer 
readable instructions further cause a plurality of Substan 
tially parallel lines to be displayed on Said display, and 
wherein Said graphical object contacts three or more of Said 
lines. 

6. The apparatus of claim 1, wherein Said graphical halo 
extends a predetermined distance away from Said graphical 
object. 

7. The apparatus of claim 1, wherein Said color of Said 
graphical halo Varies with distance away from Said graphical 
object. 

8. The apparatus of claim 7, wherein said color of said 
graphical halo fades with distance away from Said graphical 
object. 

9. The apparatus of claim 1, further comprising a user 
input pointing device, and wherein Said computer executable 
instructions cause Said apparatus to further Select Said 
graphical object upon Selection of Said graphical halo using 
Said user input pointing device. 

10. The apparatus of claim 9, wherein said user input 
pointing device is a Stylus. 

11. The apparatus of claim 1, wherein Said computer 
executable instructions further cause Said apparatus to dis 
play a bounding box around Said graphical object. 

12. The apparatus of claim 11, wherein Said bounding box 
is rectangular, and includes one or more sizing handles. 

13. The apparatus of claim 11, wherein Said bounding box 
does not overlap Said graphical halo. 

14. The apparatus of claim 1, further comprising a user 
input device, Said computer executable instructions further 
causing Said apparatus to reposition Said graphical object 
responsive to movement of Said user input device. 

15. The apparatus of claim 14, wherein Said computer 
executable instructions cause the apparatus to display a 
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moving version of Said graphical object during Said reposi 
tioning of Said graphical object. 

16. The apparatus of claim 15, wherein Said moving 
version of Said graphical object is displayed as a fainter 
version of Said graphical object. 

17. The apparatus of claim 15, wherein said moving 
version of Said graphical object is a cursor Surrounded by a 
rectangular box. 

18. The apparatus of claim 1, wherein Said background is 
of a Second color, and Said first and Second colors are 
user-Selected. 

19. A method of indicating that a graphical object shown 
on a display has been Selected, comprising the Steps of: 

receiving a user input Selecting a graphical object having 
a visible first color value; 

responsive to receiving Said user input, changing Said 
color value of Said graphical object to a transparent 
color; 

responsive to receiving Said user input, drawing a halo 
around Said graphical object, wherein Said halo is 
drawn using Said first color value, and wherein Said 
halo follows an outer contour of Said graphical object. 

20. The method of claim 19, wherein said halo has a 
variable color value that fades with distance from the 
graphical object. 

21. The method of claim 19, further comprising the step 
of drawing a bounding box around Said Selected graphical 
object, Said bounding box having one or more Selection 
handles. 

22. The method of claim 19, further comprising the step 
of receiving a Second user input Selecting Said halo. 

23. The method of claim 22, wherein said second user 
input is entered using a cursor displayed on Said display. 

24. The method of claim 22, wherein said second user 
input is entered using a Stylus to touch said display. 

25. The method of claim 22, further comprising the steps 
of: 

moving Said graphical object responsive to Said Second 
user input; and 

during Said Step of moving, displaying a moving version 
of Said graphical object. 

26. The method of claim 25, wherein said moving version 
of Said graphical object includes a cursor with a bounding 
box, wherein a size of Said bounding box corresponds to a 
Size of Said graphical object. 

27. The method of claim 25, wherein said moving version 
of Said graphical object has a color value that is a lighter 
color than Said first color value. 

28. A portable computing device, comprising: 
a stylus, 
a display Screen, wherein Said display Screen is Sensitive 

to Said Stylus, 
a proceSSOr, and 

a memory Storing computer executable instructions, 
wherein Said instructions cause Said device to perform 
the following Steps: 
displaying a graphical object having a visible color 

value on Said display Screen; 
receiving a user input Selecting Said graphical object; 
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changing Said color value of Said graphical object to a 
transparent color value; and 

drawing a halo Surrounding an outer contour of Said 
graphical object, Said halo having Said first color 
value. 

29. A method for altering the appearance of a graphical 
object on a display, comprising the Steps of: 

generating a copy of Said graphical object; 
generating a first enlarged version of Said graphical 

object; and 
Overlaying Said copy of Said graphical object upon Said 

first enlarged version of Said graphical object. 
30. The method of claim 29, further comprising the step 

of assigning Said copy of Said graphical object a color value. 
31. The method of claim 30, wherein said color value is 

a transparency value. 
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32. The method of claim 29, further comprising the steps 
of: 

generating one or more additional enlarged versions of 
Said graphical object, and 

overlaying Said copy of Said graphical object, Said first 
enlarged version of Said graphical object, and Said one 
or more additional enlarged versions of Said graphical 
object. 

33. The method of claim 32, wherein said one or more 
additional enlarged versions of Said graphical object are 
larger than Said first enlarged version of Said graphical 
object. 

34. The method of claim 32, wherein said one or more 
additional enlarged versions of Said graphical object have 
color values different from a color value of said first 
enlarged version of Said graphical object. 
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